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Abstract

Manufacturing companies operating in a high-cost environment are facing
many challenges attempting to achieve a competitive advantage. These
challenges have encouraged manufacturing companies to relocate their
manufacturing operations from a high-cost to low-cost environment, creating
issues for the western social welfare. Manufacturing companies located in a
high-cost environment must be able to improve their overall competitiveness
to maintain their manufacturing in such environment.

Research has shown that the competitive success of a company depends on its
ability to identify, develop and improve those operations capabilities that have
the highest impact on their competitiveness. However, the literature provides
limited emphasis on critical operations capabilities for competitive
manufacturing in a high-cost environment. Therefore, the purpose of this
research is to investigate critical operations capabilities and how they
contribute to a competitive advantage in a high-cost environment.

To fulfill the purpose, two research questions have been formulated. The first
research question is: what are the critical operations capabilities for
competitive manufacturing in a high-cost environment? The second research
question is: How do critical operations capabilities contribute to competitive
advantage in a high-cost environment? The research questions were answered
through different studies and the implementation of different research
strategies.

This thesis contributes with increased knowledge on critical operations
capabilities in a high-cost environment and how they contribute to a
competitive advantage. This research has provided an updated and
modernized framework of critical operations capabilities in a high-cost
environment. Furthermore, this research has also offered an overview on
different strategies which are implemented in a high-cost environment for
reaching a competitive advantage. Thus, it also included an analysis on
challenges and solutions faced by competitive manufacturing in a high-cost
environment.

Keywords: capabilities, priorities, high-cost environment, operations
strategy






Sammanfattning

Tillverkningsforetag som arbetar i en hdgkostnadsmiljé stér infor ménga
utmaningar medan de forsoker uppnd en hdgre konkurrenskraft. Dessa
utmaningar har uppmuntrat tillverkningsforetag att flytta sin verksamhet fran
en hogkostnadsmiljé till lagkostnadsmiljo, vilket har skapat problem for den
vésterldndska vilfdrden. Tillverkningsforetag i en hogkostnadsmiljé maste
kunna forbéttra sin totala konkurrenskraft for att behalla sin tillverkning i en
sadan miljo.

Forskning har visat att ett foretags konkurrenskraftiga framgangar beror pa
dess forméga att identifiera, utveckla och forbédttra de driftskapaciteter som
har storst inverkan pa deras konkurrenskraft. Litteraturen ér begransad nér det
géller kritiska produktionsformégor for konkurrenskraftig tillverkning i en
hégkostnadsmiljo. Syftet med denna forskning &r att bidra med kunskap om
kritiska driftskapaciteter och hur de bidrar till en hogre konkurrenskraft i en
hogkostnadsmiljo.

For att uppfylla syftet har tva forskningsfrdgor formulerats. Den fOrsta
forskningsfrdgan &r: Vilka dr de kritiska driftskapaciteterna for
konkurrenskraftig tillverkning i en hogkostnadsmilj6? Den andra
forskningsfragan &r: Hur bidrar kritiska driftskapaciteter till hogre
konkurrenskraft i en hdgkostnadsmilj6? Forskningsfrdgorna besvarades
genom olika studier och implementering av olika forskningsstrategier.

Denna avhandling bidrar med 6kad kunskap om kritiska driftskapaciteter i en
hégkostnadsmiljo och hur de bidrar till en hogre konkurrenskraft. Denna
forskning har gett en uppdaterad och moderniserad ram for kritiska
driftskapaciteter i en hogkostnadsmiljo. Vidare har denna forskning ocksa
bidragit till en Oversikt Over olika strategier som implementeras i en
hogkostnadsmiljo for att nd en hogre konkurrenskraft. Saledes inkluderade
den ocksd en analys av utmaningar och losningar som konkurrenskraftig
tillverkning har i en hdgkostnadsmiljo.

Keywords: capabilities, priorities, high-cost environment, operations
strategy
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List of definitions

Business strategy: The business strategy defines the scope and
boundaries of each business, specifying the basis on which that business
unit will achieve and maintain a competitive advantage; in other words,
it specifies the targeted competitive advantage that the organization
wants to achieve (Hayes and Wheelwright, 1984).

Capacity: Capacity is the power to hold, receive something (Vincent,
2008); it can refer to, among other things, manufacturing capacity or
inventory capacity.

Competence: Competencies as well as resources are requisites that an
organization needs to own to be able to develop capabilities. Examples
of competencies are collective learning in an organization;
communication, involvement and commitment to working across the
organization (Hamel and Prahalad, 1990)

Competitive advantage: A company is said to have a competitive
advantage when it is implementing a value creating strategy desired by
customers and not simultaneously being implemented by any current or
potential competitors (Barney, 1991).

Competitive priority: These are objectives which guide the management
actions towards the building of operations capabilities (Koufteros et al.,
2002). In other terms, they are desired capabilities, i.e., those that a firm
wants to have in the future or on which emphasis should be placed
(GroBler and Griibner, 2006).

Corporate strategy: The corporate strategy defines the business in
which the organization wants to participate, including the acquisition
and allocation of resources for those businesses (Hayes and
Wheelwright, 1984).

Cost-leadership strategy: In a cost leadership strategy, a company is
planning to become the low-cost leader in its industry sector (Porter,
2020).
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Cumulative (or sand-cone) model: In the cumulative or sand-cone
model, operations capabilities are built on each other in a cumulative
manner and developed simultaneously (GroBler and Griibner, 2006;
Schoenbherr et al., 2012).

Differentiation strategy: In a differentiation strategy, a company is
planning to become unique in its industry by selecting different
dimensions other than cost (e.g., quality) that many customers in an
industry perceive as important, and uniquely attempt to differentiate
itself along these dimensions; hence, it is rewarded for its uniqueness
with a premium price (Porter, 2020).

Dynamic capability: The term ‘dynamic’ refers to the shifting character
of the environment [in which capabilities are developed and generated];
[...] the term °‘capabilities’ emphasizes the key role of strategic
management [management actions| in appropriately adapting,
integrating, and re-configuring internal and external organizational
skills, resources and functional competencies to change in environment
(Teece and Pisano, 1994, p. 538).

Functional strategy: The functional strategy specifies how that function
will support the desired or targeted competitive advantage; to be
effective, each functional strategy must support the competitive
advantage being sought by the business strategy (Hayes and
Wheelwright, 1984; Slack and Lewis, 2020).

High-cost environment: In line with Ketokivi et al., (2017), as GDP per
capita, which correlates with factors such as wages as distinctions
between high-cost and low-cost environments are implicitly based on
wage levels. Based on this distinction between high-cost and low-cost
environments, Sweden can be considered as a high-cost environment.
Swedish manufacturing companies are facing high costs related to the
high wages provided in the country.

Knowledge-based school: The knowledge-based school suggests that
competitive advantage results from the creation and development of
new knowledge through a process of organizational learning (Grant and
Baden-Fuller, 2004).
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Operational: Operational is the opposite of strategic, it is detailed,
localized, short term and day to day while operations constitute the parts
of the organization that satisfy customer needs and includes the
resources that create products and services (Slack, 2005)

Operations capability: A plant’s contribution to a company’s success
factors in competition, i.e., the strengths of a plant with which it wants
to support corporate and marketing strategy, and which help it to
succeed in the marketplace (GroBler and Griibner, 2006, p. 459).

Operations strategy: Operations strategy is the total pattern of decisions
that shape the long-term capabilities of any type of operation and their
contribution to overall strategy, through the reconciliation of market
requirements with operations resources (Slack and Lewis, 2020).

Operations: Operations are the part of an organization that creates
and/or delivers its products or services. Operations involves the
transformation of inputs into outputs to satisfy the customers’ needs
(referred to as ‘input-transformation-output’ model of operations)
(Slack and Lewis, 2020).

Resource-based school: The resource-based school is based on the idea
that the competitive advantage results from the development and
exploitation of internal resources and competencies that a company
owns (Wernerfelt, 1984).

Resources: Resources are those inputs that will be changed or
transformed in the operations. These resources can be tangible or
intangible, and refers to for example: materials, information,
knowledge, equipment, buildings (Slack, 2005; Slack and Lewis, 2020)

Trade-off model: In this model, some operations capabilities are
strategically more important than others. In the trade-off model,
operations capabilities are distinct and developed in isolation, one at a
time (Sum et al., 2012).
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1 Introduction

This chapter introduces the research topic. First, it presents the
background of the research, addressing the role of competitive
manufacturing in a high-cost environment and the importance of
operations capabilities to achieve a competitive advantage. Second, it
introduces the motivation of the research, with a focus on critical
operations capabilities for competitive manufacturing in a high-cost
environment. Third, it presents the purpose and the research questions.
Finally, it includes an explanation of the scope and limitations of the
research as well as the outline of the thesis.

1.1 Background of the research

Manufacturing plays a fundamental role in the development of the
economy in which it is carried out (de Treville et al, 2017).
Manufacturing companies operating in a high-cost environment face
many difficulties in attempting to achieve a competitive advantage
(Roos, 2014). In this research, a high-cost environment is defined in
line with Ketokivi et al., (2017), as Gross Domestic Product (GDP) per
capita, which correlates with factors such as wages, as distinctions
between high-cost and low-cost environments are implicitly based on
wage levels. High labor costs, coupled with high rates of technological
and competitive change, presents challenges for manufacturing
companies in high-cost environments (Yin et al., 2017). Manufacturing
operating in a high-cost environment must pay its own way, as
governments and shareholders are not willing to cover the costs for
unprofitable activities (de Treville et al., 2017). These challenges have
encouraged manufacturing companies to move their facilities to low-
cost environments, which has caused several issues in high-cost
environments, such as: rising of unemployment rates, loss of innovation
potential and intellectual property issues (Fratocchi et al., 2016). These
issues have strengthened the debate on the importance of having
manufacturing companies in a high-cost environments and, more
specifically, on how these manufacturing companies can compete from
a high-cost environment without having to move their facilities to low-
cost environments; see for example the special issue in Journal of
Operations Management, (de Treville et al., 2017).



Academic researchers have highlighted the importance of developing
operations capabilities to increase the competitiveness of
manufacturing companies (GroBler and Griibner, 2006). The
competitive success of a manufacturing company depends on its ability
to identify, develop and continuously improve critical operations
capabilities that contribute to its competitive advantage in the specific
environment in which it operates (Koufteros et al., 2002a). Here,
critical is used as an adjective that wants to emphasizes the trait of these
capabilities in contributing to a competitive advantage. An overview to
the research and the main elements is provided in Figure 1.

High-cost environment

Competitive manufacturing

Operations strategy

Business A (f(;ig ietti;s:l nggﬁsigges Competitive
> =N
strategy capabilities) capabilities) advantage

Figure 1 Introduction to the research

The development of operations capabilities can help to achieve a high
level of performance along different dimensions or priorities such as
cost, quality, time and flexibility (Boyer and Lewis, 2002; Rosenzweig
et al., 2003). Cost and quality are important dimensions in the global
competition (Alsmadi et al, 2011; Krause et al., 2001). When
manufacturing companies do not pay sufficient attention to these
dimensions, they can run a higher risk of losing the market share and
drastically reducing profit (Alsmadi ef al., 2011; Zhao et al., 2010).
Quality has become an essential dimension for manufacturing
companies (Alsmadi et al, 2011). However, the current market
competition not only requires reduced costs and improved quality but
also fast and reliable deliveries plus multiple types of flexibilities (Badri
et al., 2000; Dangayach, G.S.; Deshmukh et al., 2001). Manufacturing
companies that cannot offer products with low prices or with excellent
quality can instead focus on developing their responsiveness. In this



case, on-time and fast delivery are important capabilities for achieving
a competitive advantage that can help manufacturing companies win
orders in the competitive environment (Alsmadi ez al., 2011).

The development, nurturing and abandonment of operations
capabilities are major tasks of any operations strategy (Figure 1)
(GroBler and Griibner, 2006). An operations strategy includes the
identification of competitive priorities, and the development of
capabilities (Dangayach and Deshmukh, 2001; Luz Martin Pefia ef al.,
2008; Platts et al., 1998). Competitive priorities consist of a set of
objectives or goals pursued by an operations function (Luz Martin Pefia
and Diaz Garrido, 2008) and can be defined as the capabilities that the
operations unit should have to be competitive, given its overall business
strategy (Hayes and Wheelwright, 1984; Miller and Roth, 1994; Platts
et al., 1998). In other words, these are the targeted capabilities that
future emphasis should be placed on (GroBler and Griibner, 2006).
Companies makes operational decisions based on specified priorities
and the available knowledge and resources (GroBler and Griibner,
2006). Depending on the defined priorities, different operations
capabilities are developed (Anderson et al., 1989; GroBler and Griibner,
2006). The operations capabilities form the basis for organizational
(e.g., revenue, profit, and asset turnover) and operational (e.g., lead-
time, unit cost, and setup cost) performance. The notion that top-down
alignment of business strategy and operations capabilities drives
performance is well established in the literature (see e.g., Frohlich and
Dixon, (2001)). The strategic alignment between business strategy and
operations strategy is fundamental for achieving a competitive
advantage (Skinner, 1969).

Competitive advantage is planned in the business strategy and is
achieved through pursuing a value-creation strategy that is desired by
customers but has not been implemented by any current or potential
competitor (Grant, 2016; Porter, 2020). The implemented strategy
needs to exploit the internal strengths of the company by responding to
external opportunities, while at the same time neutralizing threats and
avoiding internal weaknesses (Porter, 2020). An advantage can be
created by offering customers superior value, either by providing the
same benefits as competitors at a lower cost (cost advantage), or by
providing benefits that exceed those of the competing offerings (value
advantage) or both (Barney, 1991; Porter, 2020). The fundamental

3



strategies for creating a competitive advantage are usually referred to
as a cost-leadership and differentiation strategy (Galbreath et al., 2020;
Lorenzo et al., 2018). The source of the advantage is found in the ability
to differentiate from the competition regarding products and customer
service, and in the ability to operate at a lower cost with fewer resources
(Christopher, 2016). Depending on the nature of the competitive
advantage pursued, the manufacturing company may focus either on the
value-creation or value-delivery processes, or both (Galbreath et al.,
2020; Newton et al., 2015).

1.2 Motivation of the research

An important shift of manufacturing facilities from high-cost to low-
cost environments has occurred in recent decades (Ketokivi et al., 2017,
Yin et al., 2017). This has led to an intensified competition for both
small-medium enterprises (SMEs') and large manufacturing companies
operating in high-cost environments (Spring et al., 2017; Yin et al.,
2017). Many manufacturing companies driven by the need to decrease
the manufacturing cost, or more specifically the labor cost, have
decided to move their facilities to low-cost environments (Canham and
Hamilton, 2013; Ellram, 2013; Gylling et al., 2015). In most cases, a
cost reduction is achieved as planned, but in some situations, it is
evident that the decision to compete from a low-cost environment had
been based on insufficient information regarding items such as
overhead costs (see e.g., Eriksson et al., (2018)). Competitive threats
from low-cost countries and the movement of manufacturing to low-
cost environments has been a serious concern for companies in high-
cost environments (Spring ef al., 2017). Yet, a heightened emphasis on
sustainability by reducing distances within the supply chains;
increasing customer expectations for flexibility; and improved cost
performance are merely some of the reasons that have led a few
manufacturing companies to move their manufacturing to a high-cost
environment (Tate er al, 2014). This movement emphasizes the
opportunity for manufacturing companies to be able to compete from a

' Small-Medium Enterprises (SMEs) are companies with less than 250 employees.
SMEs are further divided into micro enterprises (fewer than 10 employees), small
enterprises (10 to 40 employees), medium-sized enterprises (50 to 249 employees),
following a recommendation of the European Union Commission (2003/361/EC).
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high-cost environment; even though it is still not considered a mass
trend, its relevance is steadily increasing (Fratocchi et al., 2016).

Companies compete in different ways based on the environment in
which they operate. They must respond to the particular limitations of
the context in which they compete and still register higher performance
than their competitors. The goal of manufacturing companies is to
maximize their competitiveness and profitability (de Treville et al.,
2017). However, this should be done through new paths and alternatives
(Garo et al., 2018), for example by developing operations capabilities
that will increase manufacturing competitiveness. There is an intense
debate about how manufacturing in a high-cost environment can
achieve a competitive advantage (Ketokivi, 2017; Ketokivi et al., 2017
de Treville et al., 2017; Yin et al., 2017). It is acknowledged that the
competition in this context cannot be based only on cost (Ketokivi et
al., 2017) but needs to take into consideration also other competitive
priorities or dimensions, which in turn support the development of
specific ~ operations capabilities. To improve their overall
competitiveness, manufacturing companies should develop operations
capabilities that support the strengths of the company against its
competitors (Koufteros et al., 2002a; Teece and Pisano, 2003).
Consequently, they should be able to outperform competitors by
developing capabilities that will create a competitive advantage
(Hallgren et al., 2011).

Many researchers in the operations management field have conducted
studies in which they examine and identify critical operations
capabilities (Frohlich and Dixon, 2001; GréBler and Griibner, 2006).
Existing literature is rich with both conceptual and empirical research
about competitive priorities, operations capabilities and operations
strategy (e.g., Miller and Roth, (1994); Frohlich and Dixon, (2001)).
However, there is a limited emphasis on the critical operations
capabilities in a high-cost environment. Moreover, these operations
capabilities are dynamic by nature (GréBler and Griibner, 2006), which
means that they change over time to allow manufacturing companies to
adapt to the changes of the environment in which they operate. A
comprehensive understanding of critical operations capabilities in high-
cost environments and their contribution to competitive advantage is
limited in the literature. An updated understanding of critical operations
capabilities can support manufacturing companies in gaining an
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overview of those capabilities that need to be developed in a high-cost
environment. This is relevant to be able to achieve a competitive
advantage. Thus, the development of critical operations capabilities can
support the realization of elevated levels of performance along
distinctive dimensions (Boyer and Lewis, 2002; Rosenzweig et al.,
2003). A failure in the assessment of critical operations capabilities may
drastically decrease a company’s competitiveness (Phusavat and
Kanchana, 2007).

To summarize, it is essential for manufacturing companies in a high-
cost environment to implement successful operations strategy and
achieve a competitive advantage. The implementation of an operations
strategy includes the identification of those critical operations
capabilities that can offset the limitations of a high-cost environment.
Understanding the critical operations capabilities in a high-cost
environment would provide a framework on which capabilities are
more relevant in a specific context, such as a high-cost environment.
Once the most important capabilities in a high-cost environment are
identified, strategies can be updated and improved for achieving better
performance (Bulak er al,, 2014) that better respond to customer
requirements. In addition, to maintain constant improvements within
the organization, companies need to identify the important operations
capabilities, evaluate their current performance and identify where
changes and improvement are required (Carpinetti and Martins, 2001).

1.3 Purpose of the research

In section 1.2, the research gap has been identified and discussed.
Specifically, competitive threats from low-cost countries and the
movement of manufacturing to low-cost environments have been a
serious concern for companies in high-cost environments. Thus,
manufacturing companies in high-cost environments are required to
improve their operations strategies to a greater extent to achieve a
competitive advantage. Hence, manufacturing companies in high-cost
environments need to develop those critical operations capabilities that
will contribute to a competitive advantage in this specific context.

The current literature requires an updated understanding on operations
capabilities from a high-cost environment perspective. There is a need
to consider the level of importance of those operations capabilities in
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the specific high-cost context; in addition, it is important to gain more
knowledge on how those critical operations capabilities can contribute
to a competitive advantage in a high-cost environment. Therefore, the
purpose of the research is to:

Investigate critical operations capabilities and how they
contribute to a competitive advantage in a high-cost
environment.

To fulfil the purpose, two research questions have been formulated. The
first research question aims to investigate the operations capabilities on
two levels. First, the literature will be reviewed to gain a base of
knowledge on critical operations capabilities to better reflect the current
level of competition. Second, analyzing those operations capabilities in
a specific context (high-cost environment) will add a practical and real-
world perspective. These two aspects will contribute to an improved
understanding of the critical operations capabilities in a high-cost
environment. The first research question is:

RQ1: What are the critical operations capabilities for
competitive manufacturing in a high-cost environment?

The second research question will investigate the keys for competitive
advantage in a high-cost environment. It will build on the critical
operations capabilities identified and analyzed in the first research
question. It will focus on understanding how manufacturing companies
implement the critical operations capabilities in their production
processes, including challenges and solutions. Moreover, it will
contribute to gaining knowledge on the operations strategies
implemented in a high-cost environment, whether they are cost
leadership strategies or differentiation strategies. Hence, the second
research question is:

RQ2: How do critical operations capabilities contribute
to competitive advantage in a high-cost environment?

The two research questions will enrich current understanding about
critical operations capabilities in a high-cost environment. The first
research question will provide an overview on operations capabilities
in a high-cost environment, understanding and studying their different
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attributes and characteristics. The second research question will give an
overview of how critical operations capabilities are implemented in a
high-cost environment and how they contribute to competitive
advantage. The research questions will be answered through different
studies and the implementation of different research strategies. The
combination of the two answers will contribute to the fulfilment of the
purpose of the research.

1.4 Scope and delimitations of the research

The scope of this thesis is the critical operations capabilities for
competitive manufacturing in a high-cost environment and how they
contribute to a competitive advantage (Figure 2).

High-cost environment

Competitive manufacturing

Operations strategy

Business A (':;i%'ietg:; c‘(’rzgﬁsigt;es Competitive
! e E
strategy capabilities) capabilities) il )

Figure 2 Scope of the research (highlighted in grey)

The research belongs to the operations management field and focuses
on the manufacturing sector. Manufacturing plays an important role
since it strengthens the economy in which it is carried out (de Treville
et al., 2017). Having a strong manufacturing sector can improve the
economy through (among other things) job creation, innovation,
intellectual property, high-value jobs, increased exports, strengthened
research and development (Stentoft et al., 2016). In this setting, this
research is mainly limited to competitive manufacturing in a high-cost
environment. It does not address the topic of location decisions,
including an investigation of motives or drivers for moving
manufacturing to a high-cost or low-cost environment. Thus, the



companies included in this research are only manufacturing companies
currently operating and competing in a high-cost environment.

Moreover, this research belongs to the operations management field and
focuses on the investigation of the realized operations capabilities
within the operations strategy area (Figure 2). These capabilities are
usually developed based on resources, knowledge and competencies
that the company has, which creates the foundation for a resource-based
view. However, the research does not investigate which resources and
knowledge are needed to develop those capabilities.

The development of these capabilities affects the operational and
organizational performances of the manufacturing companies. Here, the
focus is limited to the realized capabilities without capturing
performance outcomes, and therefore lacks the ability to evaluate these
capabilities based on different performance measures. Instead, this
research is limited to incorporating practitioners’ views regarding the
critical operations capabilities for competitive manufacturing in a high-
cost environment. Hence, this research excludes any statistical attempt
to evaluate or assess the critical capabilities identified and investigated.

1.5 OQutline of the thesis

This doctoral thesis consists of six chapters and six appended papers.
The remainder of this thesis is structured as follows:

In Chapter 1, the introduction of the research is presented, including
the background, motivation, purpose and scope of the research.

In Chapter 2, the frame of reference is presented, including the
concepts of competitive manufacturing in a high-cost environment:
operations strategy, operations capabilities, and competitive advantage.

In Chapter 3, the research methodology of the study is presented,
including the research process, research strategies, research quality and
the motives for research strategies selected.

In Chapter 4, a summary of the appended papers is presented,
including an outline of all appended papers in this thesis. It also includes



an overview of the connection between each paper and the research
questions.

In Chapter 5, a discussion of the findings is presented, relating the
thesis findings to prior literature and a discussion on the method.

In Chapter 6, the conclusions are presented, including contributions
and implications, limitations and further research.
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2 Frame of reference

In this chapter, previous research and theories related to the research
topic under investigation are presented. The current understanding on
competitive manufacturing in a high-cost environment, operations
strategy, operations capabilities and competitive advantage is
summarized.

2.1 Introduction to the frame of reference

Several research streams are relevant to the topic of critical operations
capabilities for competitive manufacturing in a high-cost environment
(highlighted in bold in Figure 3). Specifically, Figure 3 provides an
overview on the theories related to this research topic, where the boxes
represent the different theoretical fields and the arrows represent their
connections.

The research focuses on competitive manufacturing in the specific
context of a high-cost environment. Therefore, it was important to gain
a better understanding on competitive manufacturing and the high-cost
environment in which these companies operate. The external
environment impacts the formulation of operations strategy and,
consequently, the development of operations capabilities. Hence, the
frame of reference begins with a discussion on competitive
manufacturing in a high-cost environment, including a distinction
between high-cost and low-cost environments.

Second, the research is linked to the theory of operations strategy. The
formulation of an operations strategy begins from a business strategy,
which sets the boundaries and specifies the basis of the operations
strategy. However, the business strategy is not part of the scope of this
research and for this reason will not have a dedicated section in this
chapter; instead, it will be briefly introduced in the operations strategy
section. The implementation of an operations strategy represents the
pattern of decisions that shape the development of operations
capabilities (Slack and Lewis, 2020) towards the achievement of a
competitive advantage.
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Third, the research focuses on operations capabilities for competitive
manufacturing. More emphasis is therefore given to presenting theories
related to operations capabilities, including an explanation of the
different terms used in the literature and different models adopted in
developing these capabilities.

Finally, the research is linked to the theory on competitive advantage,
of which there are several schools of thought. Moreover, manufacturing
companies achieve a competitive advantage in different ways, each of
which requires its own strategy; these will be presented and explained
in more detail later.

High-cost environment

Competitive manufacturing

Operations strategy
. Priorities Capabilities _
S#Z?ee;s/ (targeted [ (realised Competitive
capabilities) capabilities) advantage

S (R~

: Operations decisions
: (structural and infrastructural)

Knowledge, resources, :
competences

Figure 3 Components of the frame of reference
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2.2 Competitive manufacturing in a high-cost
environment

The external environment in which the company operates impacts the
formulation of competitive advantage; this interplay between the events
studied and their environment is fundamental for research (Sayer,
1992). There is an intense debate within the literature concerning the
role of manufacturing in high-cost environments (de Treville et al.,
2017). High-cost production can remain competitive through factors
such as flexibility, responsiveness, control, long-term relationships and
supply chain sustainability (Harper, 2020). Indeed, keeping
manufacturing close to product development, research and local
markets has helped many manufacturing companies remain profitable
even in a high-cost environment (Yin ef al., 2017). This approach has
led competitive manufacturing to focus on responsiveness and
innovation (Ketokivi et al., 2017), as the literature shows that
maximizing competitiveness and profitability can be achieved through
remaining flexible and open to new ideas and customer needs (de
Treville et al., 2017). However, one of the major challenges for
competitive manufacturing in a high-cost environment is to organize
their production to be sufficiently responsive at a reasonable cost (de
Treville et al., 2017). To better understand how competitive
manufacturing can compete in a high-cost environment, it is also
important to understand what a high-cost environment is and
distinguish it from a low-cost environment. Unfortunately, the literature
does not provide a clear distinction between a high-cost and a low-cost
environment. One way to determine whether a country is high or low-
cost is to use a price parity index (Green and Roos, 2012). By using
such indexes, it is possible to obtain an approximate distribution of
relative cost levels and to identify countries that normally have a high
or low-cost level (Green and Roos, 2012).

The cost-of-living index was introduced by Koniis (1939). This index
compares prices in different countries. This is often done by comparing
two baskets of goods (fixed basket approach), but here, the comparison
is between the cost of maintaining the same standard of living in the
comparison and reference periods (cost of living approach; National
Research Council, 2002). Specifically, the cost-of-living index shows
“the relative change occurring in the monetary cost of those consumers’
goods which are necessary for the maintenance of a certain standard of
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living” (Kontis, 1939, p.10) . By dividing the cost of living at one period
in time by the cost of living at another period, is it possible to obtain the
“true index of the cost of living” (Koniis, 1939). Based on this index,
the high-cost-environment category includes, for example, Sweden,
Denmark, Iceland, Japan, Norway and Switzerland, while the low-cost
environment category includes, for example, Egypt, India, Pakistan,
Tunisia and Venezuela. Moreover, according to Ketokivi et al. (2017,
p. 20), the distinction between high and low-cost environments has
always implicitly been the difference between high and low wages.

Based on this distinction between high-cost and low-cost environments,
Sweden can be considered a high-cost environment. Swedish
manufacturing companies are facing high costs related to the high
wages provided in the country. In addition, based on the cost-of-living
index, Sweden is also included in the high-cost environment category.

The differentiation between high and low-cost environments is not well
defined nor clearly specified in the literature. As stated by Green and
Roos (2012), another way to differentiate between these two
environments is by looking at the different ways of competing. In a low-
cost environment, the basis for success is to compete on price and to
have the lowest cost. This means focusing on efficiency (doing what
you do as well as possible), which often results in a focus on
productivity meaning that companies are less likely to take the risk of
introducing new things into the operations system (Roos and Kennedy,
2014). In a high-cost environment, on the other hand, the basis for
success is to compete on superior value for money. This approach
requires focusing on effectiveness (doing the right operations or
activities), and often leads to a focus on innovation and the
identification of smarter ways to do operations or activities (Roos and
Kennedy, 2014). These operations are managed and planned through an
operations strategy (Porter, 2020), which will be presented and
introduced in more detail in the next section.

2.3 Operations strategy

There is a hierarchy of strategy, which includes three major levels:
corporate, business and functional. These areas correspond to the
organizational units charged with formulating and pursuing each level
of strategy (Hayes and Wheelwright, 1984). The corporate strategy
defines the business in which the organization wants to participate,
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including the acquisition and allocation of resources for those
businesses (Hayes and Wheelwright, 1984). The business strategy
defines the scope and boundaries of each business, specifying the basis
on which that business unit will achieve and maintain a competitive
advantage; in other words, it specifies the targeted competitive
advantage that the organization wants to achieve (Hayes and
Wheelwright, 1984). The functional strategy specifies how that
function will support the desired or targeted competitive advantage; to
be effective, each functional strategy must support the competitive
advantage being sought by the business strategy (Hayes and
Wheelwright, 1984; Slack and Lewis, 2020). Typical functional
strategies include marketing strategy, operations strategy, finance
strategy and technology strategy (Hill and Hill, 2009; Slack and Lewis,
2020). As one of the functional strategies, the operations strategy is
typically driven by the overall business strategy of an organization
(Porter, 2020).

The foundations of operations strategy can be traced back to the 1940s
and 1950s, but it received greater recognition through the important
contribution of Skinner in 1969. Skinner is the pioneer in defining
strategy; he (1969, p.139) defines strategy as a “set of plans and policies
by which a company aims to gain advantages over its competitors”.
After Skinner, more definitions of strategy have been proposed (e.g.,
Cox III and Blackstone Jr, 1998; Hayes and Wheelwright, 1984;
Swamidass and Newell, 1987). However, five common elements can be
identified in most of the definitions: establishing purpose, setting
direction, developing plans, taking major actions and securing a
competitive advantage (Hill and Hill, 2009). Numerous articles have
been published dealing with the theory and practice of operations
strategy, but the topic is still under considerable growth and discussion
(Pooya and Faezirad, 2017). There is no generally-accepted definition
of operations strategy (Alves Filho et al, 2015; Dangayach, G.S.;
Deshmukh et al., 2001; Kim et al., 2014). However, an updated and
exhaustive definition of operations strategy is presented by Slack and
Lewis (2020, p.28):

Operations strategy is the total pattern of decisions that

shape the long-term capabilities of any type of operation
and their contribution to overall strategy, through the

15



reconciliation of market requirements with operations
resources (emphasis added).

This definition contains several key concepts: strategy, operations,
resources and capabilities. While a definition of strategy is already
presented in the text above, operations is the part of an organization
that creates and/or delivers its products or services. Operations involves
the transformation of inputs into outputs to satisfy the customers’ needs
(referred to as ‘input-transformation-output’ model of operations)
(Slack and Lewis, 2020). Operations are detailed, complex and carried
out by those at the lower levels of the organization (Slack, 2005).
Operations can sometimes be confused or mixed with the term
operational. Therefore, it is important to distinguish between the terms
operations and operational. Operational is the opposite of strategic, it
is detailed, localized, short-term and day-to-day while operations
constitutes the parts of the organization that satisfy customer needs and
includes the resources that create products and services (Slack, 2005).

Following the same line adopted in the definition of operations,
resources are those inputs that will be changed or transformed. These
resources can be tangible or intangible, and refers to aspects such as
materials, information, knowledge, equipment, or buildings (Slack,
2005; Slack and Lewis, 2020). Hence, resources are internally
measured factors of competition (Koufteros et al., 2002b) and a
resource refers to anything which could be thought of as a strength or
weakness of a given company. More formally, a company’s resources
at a given time could be defined as those (tangible and intangible) assets
which are tied semi-permanently to the company (Wernerfelt, 1984,
p.172). While resources are something that a company possesses or has
access to, capabilities refer to what a company can do (GroBler and
Griibner, 2006). The concept of capability and all the linked attributes
will be discussed and explained in more detail in the next section.

2.4 Operations capabilities

Many authors have argued that capabilities are the results of resources
deployment and organizational processes (GroBler and Griibner, 2006;
Hafeez et al., 2002). When analyzing and investigating the term
capability, there is substantial confusion and ambiguity in the literature.
The concept of capability is sometimes related to the concept of
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competence and the concept of capacity (GroBler and Griibner, 2006;
Hafeez et al., 2002; Helfat and Winter, 2011). A common
understanding of these terms has still not been achieved, and it remains
ambiguous and controversial. A current understanding on different
terms will follow.

Competence refers to being functionally adequate or having sufficient
knowledge, strength and skills; it is an organization’s know-how
(Vincent, 2008). Competencies as well as resources are requisites that
an organization needs to have in order to develop capabilities. Examples
of competencies are: collective learning in an organization; and
communication, involvement and commitment to working across the
organization (Hamel and Prahalad, 1990).

Capacity, in contrast, is defined as the power to hold or receive
something (Vincent, 2008); it can refer to, among other things,
manufacturing capacity or inventory capacity.

Following this reasoning, it is possible to consider competencies and
capacity as part of the resources and knowledge that an organization
owns. Hence, it is important to distinguish between capabilities and
resources. Capabilities are not part of resources because of their
dynamic nature (GroBler and Griibner, 2006). According to Teece et al.,
(1997, p. 516), dynamic capabilities allow managers to integrate, build,
and reconfigure internal and external competencies to address rapidly
changing environments. More specifically, dynamic capabilities
emphasize two aspects (Teece and Pisano, 1994, p. 538). “Dynamic”
refers to the shifting character of the environment (in which capabilities
are developed and generated), and “capabilities” emphasizes the key
role of strategic management (management actions) in appropriately
adapting, integrating, and re-configuring internal and external
organizational skills, resources and functional competencies to any
change in environment.

In this research, operations capabilities are implicitly dynamic. At an
overall level, capabilities are defined as:

A plant’s contribution to a company’s success factors in
competition, i.e., the strengths of a plant with which it wants
to support corporate and marketing strategy, and which help
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it to succeed in the marketplace. (GroBler and Griibner,
2006, p. 459).

Capabilities enable a company to exploit its resources to generate
profits; these capabilities are generated after defining certain priorities
or objectives and implementing certain operations decisions.
Consequently, the generation of capabilities affects the performance of
a company. On one hand, capabilities are developed to achieve specific
priorities or objectives. On the other hand, once the capabilities have
been developed, performance scores (or key performance indicators)
can be adopted to measure the achievement of the company objectives
(de Toni and Tonchia, 2001). For example, if the objective is to reduce
the total cost, one way to measure the total cost is the sum of fixed costs
and variable costs (GroB3ler and Griibner, 2006; de Toni and Tonchia,
2001). An operations strategy implicates recognizing ‘“ends”
(performance outcomes) and “ways” (competitive priorities) and
developing “means” (operations capabilities) by which the selected
ends and ways can be reached (Hayes and Wheelwright, 1984; Peng et
al., 2011).

Several studies identified and discussed different capabilities (e.g.,
Frohlich and Dixon, 2001; de Meyer et al., 1989; Miller and Roth,
1994). Commonly-used dimensions of operations capabilities are
included in a taxonomy proposed by Miller and Roth, (1994) and later
improved by other studies (e.g., Frohlich and Dixon, 2001). The
taxonomy includes cost (price), quality, flexibility, delivery, and
service. As can be seen in Table 1, each dimension includes one or more
defined capability. Quality has undeniably become an essential factor
in global competition (Alsmadi et al., 2011). Companies that do not pay
attention to this dimension run the risk of losing market share and
seeing declining profits (Alsmadi et al., 2011; Zhao et al., 2002).
Quality includes the capabilities of offering consistent quality
(conformance) and  providing  high-performance  products
(performance). Flexibility is the firm’s ability to set up resources in
response to environmental changes (Alsmadi et al., 2011). This
dimension includes the capabilities to make rapid design changes
and/or introduce new products quickly (design flexibility), to respond
to swings in demand (volume flexibility), and to deliver a broad product
line. Delivery includes the capabilities to deliver products quickly
(delivery speed), and to deliver on time (delivery dependability). On
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time delivery is one of the requirements for fulfilling customer’s needs,
and fast delivery can also help a firm win orders in the current highly
competitive environment (Alsmadi et al., 2011; Zhao et al., 2002).
Service is growing in importance; in fact, providing more value-added
services can help a firm to enrich the relationship with its customers
(Zhao et al., 2002). In addition, the service dimension includes helping
the customer after the product has been delivered with aspects such as
repairs, installation, and so on (after sales service), reaching customers
in dispersed geographic/national locations (broad distribution), and
increasing sales through effective advertising and promotion. The price
dimension includes the capability to compete on price (low price).

Table 1 Operations capabilities (Frohlich and Dixon, 2001; Miller and Roth, 1994)

Dimension Capability Intended outcome
Price (Cost) 1.Low price Compete on price
Flexibility 2.Design flexibility Make rapid design changes and/or
introduce new product quickly

3. Volume flexibility Respond to swings in volume

4. Broad product line Deliver a broad product line
Quality 5. Conformance Offer consistent quality

6. Performance Provide high performance products
Delivery 7. Delivery speed Deliver products quickly

8. Dependability Deliver on time (as promised)
Service 9. After sale service Provide after sale service

10. Broad distribution

Distribute the product broadly

11. Advertising

Advertise and promote the product

In the literature, many researchers have been trying to investigate and
understand the relationship between these different capabilities. A
major outcome is the development of two opposing models: the trade-
off model and the cumulative model (GroBler and Griibner, 2006;
Schoenherr and Narasimhan, 2012; Singh et al., 2015; Sum et al.,
2012). However, a study conducted by Singh et al., (2015), questions
the exactness of the statement being made about the two current models
and finds empirical support for other four models: average model,

thresholds model, multiple model and non-competitive model (Figure
4).

In the non-competitive model, organizations have a low level of
performance on all capabilities. In other words, they do not excel in any
of the capabilities; the reason behind this could be related to the same
reasons presented in the average model (Singh et al., 2015).
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In the trade-off model, some operations capabilities are strategically
more important than others, and they are distinct and developed in
isolation one at a time (Sum et al., 2012). However, in the literature,
there has been a gradual change in how this model is discussed and
treated (Singh et al., 2015). The current understanding is more a literal
interpretation of the term; organizations need to choose one capability
on which they are aiming to achieve excellence while other capabilities
will not receive the investment of resources (Avella et al., 2011; Singh
etal.,2015; Sum et al., 2012).

OPERATIONS STRATEGY MODELS SPECTRUM

veeee Leeee TOPTD JTUTD JOTT

Non-
competitive
model

Trade-off Average Thresholds Multiple Cumulative
model model model model model

Figure 4 Operations strategy models spectrum (adapted from Singh et al., 2015)

In the average model, all operations capabilities are developed and
maintained on an average level. Singh et al., (2015) suggest different
reasons why organizations adopt this model: achieving a high level on
some capabilities is neither required nor desirable for a specific context;
organizations can settle for an average performance level because this
situation meets expectations and is therefore acceptable; or
organizations are only able to reach an average level despite their best
efforts.

In the thresholds model, an organization would achieve excellence in
one capability while maintaining an average level of competitiveness in
the other capabilities (Singh et al., 2015). This model is supported by
the view of order winner and order qualifiers (Hill, 1995; Slack and
Lewis, 2020). Organizations are therefore expected to be winners in at
least one dimension, while being qualifiers in other dimensions (Singh
etal.,2015).
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In the multiple model, the pattern of achievement is not clear and
coherent. Singh et al. (2015) explain that this could be related to
different reasons: first, the multiple model could be found in
organizations that are in a transitory stage, which means that they are
perhaps updating their strategies to better respond to the external
environment; second, the multiple model could be found in
organizations that have not yet developed a clear picture and overview
on their goals and objectives; third, the multiple model could be found
in organizations where, despite their best efforts, they are not able to
follow a coherent strategy.

In the cumulative model, operations capabilities are built on each other
cumulatively and developed simultaneously (GroBler and Griibner,
2006; Schoenherr et al., 2012). With this perspective, manufacturing
systems allow for simultaneous improvements in more than one
capability (GroBler and Griibner, 2006), instead of trading these
capabilities off against each other (Ferdows and de Meyer, 1990; Singh
et al., 2015). This model suggests that capabilities are mutually
supportive and that organizations can develop strong capabilities along
multiple dimensions, which in turn will support companies in achieving
a competitive advantage. The concept of competitive advantage will be
discussed and explained in more detail in the next section.

2.5 Competitive advantage

The concept of competitive advantage has been discussed over the last
four decades (Barney, 1991; Christopher, 2016; Porter, 1980, 2020).
When reflecting on the different sources for competitive advantage, the
literature presents three main schools of thoughts: the competitive
positioning (Porter, 2020), the resource-based school (Wernerfelt,
1984) and the knowledge-based school (Grant and Baden-Fuller, 2004).
The competitive positioning is based on Porter’s five forces and generic
strategy (Porter, 2020). Once the industry sector in which a company
wants to operate has been chosen, the company needs to determine
which generic strategy to pursue, and then decide the optimal
configuration of value-adding activities that support the generic
strategy. This approach is mostly “outside-in”. In comparison, the
resource-based school is based on the idea that the competitive
advantage results from the development and exploitation of internal
resources and competencies that a company owns. Alsmadi et al. (2011)
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explain that owning distinctive resources can lead to operational
superiority or help create a superior market position, and consequently
generate superior profits. This approach is mostly “inside-out”. Finally,
the knowledge-based school suggests that competitive advantage
results from the creation and development of new knowledge through a
process of organizational learning (Grant and Baden-Fuller, 2004).
These three schools of thought do not need to be considered as mutually
exclusive (Campbell, et al., 2011). Knowledge is the basis for core
competencies, resources and the implementation of generic strategies.
In other words, the development of a strategy will inevitably draw upon
some analysis of the company objectives, resources, competencies, and
its competitive environment (Campbell, et al., 2011).

Competitive advantage is the result of the value a company can create
for its customers that exceeds the company’s cost of creating it (Porter,
2020, p.3). In this definition, value is considered the price that
customers are willing to pay, while superior value is originated when a
company can offer equivalent benefits than its competitors for a lower
price or when a company can provide unique benefits that compensates
for premium prices (Barney, 1991; Porter, 2020). According to Barney,
(1991), a company is said to have a competitive advantage when it is
implementing a value-creating strategy desired by customers and not
simultaneously being implemented by any current or potential
competitors. A competitive advantage is said to be sustained when it
continues to exist even after efforts of current or potential competitors
to duplicate that advantage have ceased (Barney, 1991; Lippman and
Rumelt, 1982). In other words, when current or potential competitors
are unable to duplicate the benefits of a value-creating strategy
implemented by a specific company, it means that this specific
company is possessing a sustained competitive advantage over its
competitors. A sustained competitive advantage can be achieved by
implementing strategies that exploit the internal strengths of a company
through responding to environmental opportunities, while at the same
time neutralizing external threats and avoiding internal weaknesses
(Barney, 1991, p.99).

A company can possess two basic types of competitive advantages: cost
leadership and differentiation (Figure 5; (Porter, 2020)). These two
types of competitive advantage led to three generic strategies: cost
leadership, differentiation, and focus (Porter, 2020). In a cost leadership
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strategy, a company is planning to become the low-cost leader in its
industry sector. The logic behind a cost leadership strategy implies that
a company should achieve a parity regarding differentiation relative to
its competitors to be an above-average performer (Porter, 2020).

In a differentiation strategy, a company is planning to become unique
in its industry by selecting dimensions other than cost (e.g., quality) that
many customers in an industry perceive as important, and uniquely
attempt to differentiate itself along these dimensions; hence, it is
rewarded for its uniqueness with a premium price (Porter, 2020). In a
focus strategy, a company is planning to focus on only one or a few
segments within an industry sector. A focus strategy has two variants:
cost focus or differentiation focus. In the first strategy, a company seeks
a cost advantage in its target segment while in the second strategy, a
company seeks differentiation in its target segment. Hence, a company
can attempt to offer lower cost or differentiate itself in one or more
specific segments (Porter, 2020). In all three generic strategies
presented, the means for achieving them are specific to each industry
sector.

COMPETITIVE ADVANTAGE
Lower Cost Differentiation
& Broad Cost Leadership Differentiation
8 Target Strategy Strategy
7]
w
=
E
-
w
o
5 Narrow Cost Focus Differentiation
O Target Strategy Focus Strategy

Figure 5 Competitive advantage (adapted from Porter, 2020 p.12)

Christopher (2016) states that the foundations for success can be easily
explained through the “Three Cs” model (Figure 6). The model shows
that the source of competitive advantage is found firstly in the ability of
a company to differentiate itself positively from its competitors, and
secondly by operating at a lower cost and at a greater profit
(Christopher, 2016).
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The source of the advantage is found in the ability to differentiate from
the competition regarding products and customer service (value
advantage), and in the ability to operate at a lower cost with fewer
resources (cost advantage); the goal is therefore to achieve a superior
customer value at a lower cost (Christopher, 2016). A cost advantage
originates not only from volume and economies of scale, but also
through decisions related to supply chain; logistic costs might represent
for some industries a substantial percentage of the total cost, which
allows a company to considerably reduce cost by essentially re-
engineering logistic processes (Christopher, 2016). A value advantage
can be orchestrated through service excellence; nowadays, customers
are looking for superior responsiveness and reliability, which includes
reduced lead-times, just-in-time (JIT) delivery and value-added
services (Christopher, 2016; Jiittner et al., 2007).

Customers

Company |« > Competitor

Cost Differentials

Figure 6 Competitive advantage, “Three Cs” (adapted from Christopher, 2016 p.4)

Successful companies will often seek to achieve a competitive
advantage based upon both a cost advantage and a value advantage
(Christopher, 2016; Porter, 1993). In conclusion, the competitive
advantage implies the creation of an organization that has a unique
advantage over the competitors (Barney, 1991).
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3 Research methodology

In this chapter, the methodology of the research is presented. First, the
research process is explained, including a clarification on the different
studies conducted and their connection with the appended papers.
Second, the different research strategies are described, including all
information related to collecting and analyzing data. Finally, the
assessment of quality related to all phases of the research process is
presented, including all the quality criteria adopted and the motives for
research strategies selected.

3.1 Research process

The research presented in this thesis has been carried out in two steps.
The first part of the overall research process is summarized and
presented in a licentiate thesis (Sansone, 2018). The second part is
summarized and presented in this doctoral thesis. The purpose of this
research is to investigate critical operations capabilities and how
they contribute to a competitive advantage in a high-cost
environment. Accordingly, two research questions were formulated
(Figure 7). The answers to the research questions were obtained through
three studies. The results of the three studies were presented in the six
appended papers (Figure 7).

Study I aimed to derive critical operations capabilities for competitive
manufacturing discussed in the literature. This study helped to answer
the first research question and to give a state of the art of the critical
operations capabilities presented in the literature. A systematic
literature review was conducted and updated throughout the process to
gain current knowledge on critical operations capabilities.

Study II aimed to investigate critical operations capabilities in a high-
cost environment from the perspective of large and medium enterprises
(LME) perspective. This study helped to answer the first and the second
research questions. Two multiple case studies and a focus group were
conducted with large manufacturing companies located in Sweden.
This study helped shed light on the critical operations capabilities in a
high-cost environment and on the competitive advantage reached by
large manufacturing companies in this context.
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PURPOSE OF THE RESEARCH

Investigate critical operations capabilities and
how they contribute to a competitive advantage
in a high-cost environment.

RQ1: What are the critical RQ@2: How do critical operations
operations capabilities for capabilities contribute to
competitive manufacturing in a competitive advantage in a high-
high-cost environment? w\cost environment?
STUDY | STUDY Il STUDY Il
To derive critical To investigate critical To investigate critical
operations capabilities operations capabilities in operations capabilities in
for competitive a high-cost environment a high-cost environment
manufacturing from a LMEs perspective from a SMEs perspective

Figure 7 Purpose, research questions and studies conducted

Study III aimed to investigate critical operations capabilities in a high-
cost environment from a small and medium enterprise (SME)
perspective. This study helped to answer the first and second research
questions. One multiple case study was conducted including small and
medium manufacturing companies located in Sweden. This study
helped gain a better perspective on small competitive manufacturing
companies and how they compete in a high-cost environment, with a
focus on the critical operations capabilities that they develop and the
operations strategies implemented to reach a competitive advantage.

The combination of the three different studies provided knowledge on
competitive manufacturing companies in a high-cost environment and
the critical operations capabilities in this specific environment,
answering the two research questions and fulfilling the purpose of the
research.
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3.2 Research strategies

The three studies were conducted through different steps. Each step
corresponds to each paper appended. The connections between the
studies and papers are shown in Figure 8.

Activities to Doctoral Thesis

I . . IStudy | . . . I

‘ Study I ‘

Studies
Conducted

Appended

Papers
v vV vy vy vy viv
Paper Paper Paper Paper Paper Paper

===PPresented in
— Contributes to

i Studyll i |

Figure 8 Research process

The first step of the research process is presented in Paper 1. To gain an
overview on the research topic, a systematic literature review was
conducted. The goal of the systematic literature review was to generate
a conceptual framework of critical operations capabilities. The core
idea of conducting a systematic literature review rested on the belief of
establishing a procedure for identifying, selecting, and reviewing
literature that is relevant to the research purpose and research topic
(Ashby et al., 2012).

The second step of the research process is presented in Paper 2. After
the critical operations capabilities were identified in the literature and
presented in Paper 1, the critical operations capabilities were
investigated further in a high-cost environment. Hence, a multiple case
study including large Swedish manufacturing companies was
conducted.

The third step of the research process is presented in Paper 3. Between
Paper 1, Paper 2 and Paper 3, there is a time frame of three years in
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which the research was continuously shaped and refined. The
systematic literature review conducted during 2015 and accepted for
publication during 2016 (see Paper 1) needed to be updated and revised.
A continuous update on operations capabilities was required to embrace
the fast-changing competitive environment faced by manufacturing
companies. The literature review was therefore revised in 2018/2019
and used as a starting point for Paper 3. It was then fundamental to
contextualize the findings and evaluate them in the specific high-cost
environment. Hence, the relevance of the operations capabilities
derived from the literature were evaluated through a focus group. The
output of Paper 3 became the input for the fourth step (Paper 4) of the
research process.

The fourth step of the research process is presented in Paper 4. In the
fourth step, there was the need to investigate the research topic more in-
depth through the involvement of different manufacturing companies
that could give further insights on the research topic. Hence, the
framework proposed in Paper 3 was used as an input for the multiple
case study conducted and presented in Paper 4. Through the
implementation of this multiple case study, it was possible to focus on
different cases within the same high-cost context by identifying
similarities and differences across the cases.

The fifth step of the research process is presented in Paper 5. The idea
was to investigate the research topic through the multiple case study, as
done in Paper 4. However, since previous multiple case studies solely
involved large companies, it was important to reach a broader
perspective and include small and medium manufacturing companies.
This allowed for the investigation of the same research topic by
adopting different perspectives. Indeed, Paper 5 focused on
understanding critical operations capabilities in high-cost environments
and how small manufacturing companies reach a competitive advantage
in this specific context.

The sixth step of the research process is presented in Paper 6. The idea
was to include data collected from both small and large manufacturing
companies and to identify challenges and solutions for competitive
manufacturing in a high-cost environment. Overall, this step generated
more knowledge and understanding concerning how manufacturing
companies achieve a competitive advantage by comparing
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manufacturing companies with different sizes and operating in different
industries. Moreover, it allowed for the identification of the challenges
faced by these companies and the solutions implemented to meet those
challenges.

3.2.1 Study |

3.2.1.1 Systematic literature review

The core purpose of the systematic literature review was to establish a
protocol for identifying, selecting, and reviewing literature that is
relevant to the specific purpose (Ashby et al., 2012). The search of
papers was conducted during two timeframes (Table 2). The first
timeframe included all articles published until 2015, with the results
presented in Paper 1. The second timeframe included all articles
published until 2019; the results were used to build the theoretical
framework in Papers 2, 3, 4, 5, and 6.

Table 2 Characteristics of systematic literature reviews

Operations capabilities 1.0 Operations capabilities 2.0
Presented in Paper 1 Paper 2, Paper 3, Paper 4, Paper 5,
Paper 6
Goal To derive critical operations To derive critical operations
capabilities for competitive capabilities for competitive
manufacturing manufacturing
Search ‘operations strategy’, ‘competitive ‘operations strategy’, ‘competitive
concepts priorities’ and ‘competitive priorities’ and ‘competitive
capabilities’ capabilities’
Database Scopus Scopus
Search date 2015-02-15 2019-01-31
Search period Until 2015 Until 2019
Initial sample 2089 2520
Inclusion English language journal papers English language journal papers
criteria that address critical capabilities for  that address critical capabilities for
competitive manufacturing competitive manufacturing
Final sample 157 187
Analysis Dimensions, Capabilities Dimensions, Capabilities,
included Environment

The database used to search the papers was Scopus. The papers were
searched based on different keywords which were combined through a
Boolean logic. For the review on operations capabilities, the three main
concept terms were: “operations strategy”, “competitive priorities” and
“competitive capabilities”. Two screening processes were implemented

to narrow down the sample of papers. The first screening process
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consisted in the revision of the abstract of the paper. The second
screening process consisted in the revision of the entire paper. The
papers included in the final sample were analyzed through a descriptive
analysis and content analysis. The descriptive analysis gave an
overview of the patterns and characteristics of the final sample,
including distribution of papers across time and main journals, and
distribution of applied research methodologies. The content analysis
examined the content of the papers, including the interpretation of
underlying meaning of terms and arguments. In the review named
“operations capabilities 1.0”, the papers were categorized according to
the operations capabilities derived from the material under
examination. In the review named “operations capabilities 2.0”, the
papers were also categorized based on the two different environments
of high-cost and low-cost, depending on which environment was taken
into consideration in the different papers. All relevant information was
inserted into a spreadsheet, yielding an extensive outline of operations
capabilities as extrapolated from the literature.

3.2.2 Study Il

3.2.2.1 Multiple case study A

An overview on the multiple case study conducted in Study II is
presented in Table 3. The benefits of multiple case study research are
related to the possibility of focusing on different cases, retaining a
holistic and real-world perspective, and identifying similarities and
differences across the cases (Yin, 2017).

Table 3 Characteristics of the multiple case study A

Multiple case study A

Presented in Paper 2, Paper 3, Paper 4

Unit of analysis Realized operations capabilities

Companies selected Five Swedish manufacturing companies (Company A, B, C, D, E)

Sampling Theoretical sampling

Data Collection Semi-structured interviews, Workshops, observations,
documents

Data Analysis Quallitative data analysis

In multiple case study A, the data collection included 51 semi-
structured interviews and four workshops. The interviews were
conducted with representatives from the top and middle management at
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each company included in the research. The focus of the interviews was
on operations strategy, operations capabilities, and improvement
strategies and work in the company (see Appendix 1). The workshops
were used as tools to present the research but also to give an overview
on different topics throughout the research. An overview on
manufacturing companies selected for multiple case study A is
provided in Table 4.

Table 4 Overview of companies selected for multiple case study A (from Paper 3

and Paper 4)

Company A CompanyB Company C CompanyD Company E
Location Sweden Sweden Sweden Sweden Sweden
Market Global Global Global Global Global
Product Telecom Laundry Vehicle Packaging Office
Turnover 100.000MSEK 1.500 MSEK 1.000 MSEK 1.500 MSEK 500 MSEK
(approx.)
Employees 15.000 500 500 300 200
(approx.)
(Sweden —
2020)

The data analysis was based on the link between data collected and the
operations capabilities identified in the literature. It included a within-
case analysis and a cross-case analysis. The interviews were recorded
and transcribed, and relevant information was extracted and included in
a case study description. The information was also categorized based
on the different dimensions and capabilities identified in the literature;
this approach helped gain an overview for each case company. The
cross-case analysis helped to identify patterns, commonalities and
differences between the theory and the empirical data. The analysis of
the data was conducted during different time frames as it was guided by
feedback from researchers and practitioners over more than two years.
In parallel, the literature review was also updated and a new analysis of
the data was made, allowing for updates to the operations capabilities
and findings of the multiple case study.

3.2.2.2 Focus group

The objective of the focus group was to explicitly use a group
interaction to gather data and insights that would otherwise be less
accessible without the element of collaboration enabled in a group
(Marshall and Rossman, 2014). In the focus group, the data was
collected through a questionnaire and a group discussion. Five Swedish
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manufacturing companies were involved with a total of 14 participants
in the focus group session. During the session, a questionnaire was used
to evaluate the operations capabilities derived from the systematic
literature review. The questionnaire included 21 questions, which were
linked to the 21 operations capabilities included in the framework. Each
participant ranked the operations capabilities using an interval scale
from 1 to 5. After the questionnaire was collected, a group discussion
was led by two moderators around the 21 operations capabilities.

In the focus group, the data analysis included two phases. The first
phase concerned a quantitative analysis of the data collected through
the questionnaire. The data was recorded into a spreadsheet that helped
to calculate the mean values and standard deviations for each dimension
and operations capability. The second phase involved a qualitative
analysis of the group discussion. One of the two moderators of the
discussion took notes during the discussion. The notes were then
analyzed, and relevant information were categorized within the main
categories (referring to dimensions) and subcategories (referring to
capabilities). The findings were analyzed to gain a better understanding
and overview on the operations capabilities, and additional follow-up
meetings were implemented with the participants to present the
findings.

3.2.2.3 Multiple case study B

An overview on the multiple case study B is presented in Table 5.

Table 5 Characteristics of the multiple case study B

Multiple case study B

Presented in Paper 6

Unit of analysis Realized operations capabilities from the perspective of
importance, performance and improvement

Companies selected Four Swedish manufacturing companies (Company L, M, N)

Sampling Theoretical sampling

Data Collection Questionnaire, Workshops

Data Analysis Quantitative data analysis,

Qualitative data analysis

In multiple case study B, the data collection included workshops and a
questionnaire. In total, two workshops were conducted. The first one
introduced the research to some representatives of the companies
selected, while the second one presented the results of the
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questionnaire. The questionnaire was emailed to 115 representatives
within three Swedish manufacturing companies. The respondents to the
questionnaire included managers from the senior management in each
company. The questionnaire included three sections (see Appendix 2).
The first section concerned the evaluation of the perceived importance
for each operations capability; the second section concerned the
evaluation of the perceived performance for each operations capability;
and the third section included the evaluation of the perceived
improvement areas. An overview on manufacturing companies selected
for multiple case study B is provided in Table 6.

Table 6 Overview of companies selected for multiple case study B (from Paper 6)

Company L Company M Company N
Location Sweden Sweden Sweden
Market Europe North America, Europe Europe
Product Textile Aerospace Energy
Turnover 500 MSEK 12.000 MSEK 10.000 MSEK
(approx.)
Employees 200 2000 2500
(approx.)

(Sweden — 2020)

Among 115 representatives, 89 representatives responded to the
questionnaire. After the cleaning process, 81 effective questionnaires
were analyzed. Two types of data analysis were conducted: context
analysis and descriptive analysis. The context analysis gave an
overview on each company, investigating their manufacturing
strategies, manufacturing mode, supplier base, product range and
product complexity. The descriptive analysis gave an overview on the
results from the questionnaire, focusing on importance, performance
and improvement areas for each company.

3.2.3 Study Il

3.2.3.1 Multiple case study C

An overview on the multiple case study C is presented in Table 7.

In multiple case study C, the data collection included 13 semi-structured
interviews and additional documents provided by the companies. The
interviews were conducted with managers from the top and middle
management at each company included in the multiple case study. The
topics discussed during the interviews touched on different areas such
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as competitive advantage, operations strategy, operations capabilities,
challenges in manufacturing, performance and improvement areas (see
Appendix 3).

Table 7 Characteristics of the multiple case study C

Multiple case study C

Presented in Paper 5, Paper 6

Unit of analysis Realized operations capabilities

Companies selected Four Swedish manufacturing companies (Company F, G, H, 1)
Sampling Theoretical sampling

Data Collection Semi-structured interviews, Documents

Data Analysis Quallitative data analysis

As the data was collected during the Covid-19 pandemic, the interviews
were conducted online. The companies also provided also extra
documents such as pictures and videos about the production systems.
For some companies selected, virtual meetings were organized to gain
a better understanding of the production process. The workshops were
conducted online and used as tools to present the research but also to
give an overview on the findings of the research. An overview on

manufacturing companies selected for multiple case study C is provided
in Table 8.

Table 8 Overview of companies selected for multiple case study C (from Paper 5

and Paper 6)

Company F Company G Company H Company |
Location Sweden Sweden Sweden Sweden
Market Europe Europe Global Europe
Industry Wood Wood Plastic Medical
Turnover 70 MSEK 35 MSEK 300 MSEK 300 MSEK
(approx.)
Employees 40 20 45 85
(approx.)
(Sweden —
2020)

The interviews were recorded and transcribed, and relevant information
was extracted and included in a case study description. Moreover, the
data analysis was based on the different topics discussed and the
information collected was categorized into five main sections:
competitive advantage and strategy, priorities and capabilities,
performance, production system, and challenges and improvements.
Finally, a cross-case analysis was conducted. The cross-case analysis
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helped to identified patterns, commonalities and differences between
the theory and the empirical data.

3.3 Research quality

Validity and reliability are important criteria in establishing and
assessing the quality of research (Bell ef al., 2018). In Table 9, these
criteria are related to the research strategies adopted. Internal validity
refers to the conclusiveness of the results (Williamson, 2002). External
validity refers to the generalizability of the research findings
(Williamson, 2002), meaning that the results are valid in a similar
setting beyond the studied objects (Karlsson, 2009). Reliability refers
to obtaining consistent, stable research results with the ability to
replicate them (Williamson, 2002). It is important to ensure the
replication of the research by providing the reader with all information
regarding how the research was conducted. In Table 9, the quality
criteria selected (internal validity, external validity, and reliability) are
related to the research strategies adopted. Several techniques have been
applied to ensure research quality; in Table 9, they are summarized
based on the research strategies implemented.

Table 9 Quality criteria in relation to the research strategies

Research

strategies Internal validity External validity Reliability
Systematic Bias reduction, Conclusions based on Structured process,
literature investigator the initial selection of detailed

review triangulation, pre- more than 2000 methodological

study on the context,

papers within the
operations strategy
area.

description,
explanation of different
phases in planning and
implementing the
study.

Multiple case
study A

Bias reduction, source
triangulation,
investigator
triangulation

Validation with
updated and relevant
literature, presentation
of results to companies
and international
conferences, follow-up
findings, details about
number of
respondents, locations,
date, position, details
documents reviewed,
and data collection
and analysis methods
incorporated

Structured process,
case study description,
guideline for the semi-
structure interviews.
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Focus group

Bias reduction, source
triangulation,
investigator
triangulation, method
triangulation,
anonymizing
responses, presenting
analysis and discussion
for feedback

Validation with
updated and relevant
literature, presentation
of results to companies
and international
conferences, follow-up
findings, details about
number of
respondents, locations,
date, position, details
documents reviewed,
and data collection
and analysis methods
incorporated

Structured process,
case study description,
guideline for the semi-
structure interviews,

Multiple case
study B

Bias reduction, source
triangulation,
investigator
triangulation, method
triangulation,
questionnaire based
on literature review,
anonymizing
responses, sending
final analysis and
discussion for
feedbacks

Validation with
updated and relevant
literature, presentation
of results to companies
and international
conferences, follow-up
findings, details about
number of
respondents, locations,
date, position, details
documents reviewed,
and data collection
and analysis methods
incorporated

Structured process,
case study description,
guideline for the semi-
structure interviews,

Multiple case
study C

Bias reduction, source
triangulation,
investigator
triangulation, method
triangulation, interview
guide based on
literature review,
tailoring interview
guide per respondent,
providing summary of
interviews for
feedbacks, sending
final analysis and
discussion for
feedbacks

Validation with
updated and relevant
literature, presentation
of results to companies
and international
conferences, follow-up
findings, details about
number of
respondents, locations,
date, position, details
documents reviewed,
and data collection
and analysis methods
incorporated.

Structured process,
case study description,
guideline for the semi-
structure interviews,

3.4 Motives for research strategies selected

This research is based on different research strategies that include a
systematic literature review, a focus group, and multiple case studies.
These different research strategies have been selected to answer the two
research questions and fulfill the purpose of the research. The reason
for adopting different research strategies is to achieve both method and
source triangulations (Karlsson, 2009), which strengthen the internal
validity of the research and the consistency of the findings.
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The systematic literature review was selected to answer the first
research question and build a framework of operations capabilities
derived from the literature. The topic of operations capabilities within
the field of operations strategy and operations management has a robust
foundation in the literature, as many researchers have contributed to the
field of operations capabilities and operations strategy. Adopting a
systematic literature review as the first strategy in this research allowed
for the analysis of the work conducted by previous researchers and the
use of it as a starting point for this research. To manage the extensive
number of articles included in the initial sample, different inclusion and
exclusion criteria were adopted, which helped identify, select, and
review literature relevant to answering the research questions (Ashby et
al., 2012). Moreover, the literature review was conducted in a
systematic way to ensure transparency and reproducibility of its
procedure, as suggested by Crossan and Apaydin, (2009). The three
main concept terms used in the systematic literature review were:
“operations strategy”, “competitive priorities” and ‘“‘competitive
capabilities”. To include all the relevant papers in the sample, different
synonyms were identified and used as search terms that were combined
through Boolean logic. The synonyms were identified through a prior
review of the most influential papers in the field and a continuous
discussion between different investigators, allowing for the definition
of the most suitable search terms for this research.

The focus group strategy was selected to gain a practical and managerial
perspective on the operations capabilities identified through the
systematic literature review. The data was collected through a
questionnaire and a group discussion. Combining both qualitative and
quantitative data collection and analysis added value and credibility to
the results (Barbour and Kitzinger, 1998). The goal of adopting a focus
group strategy was based on using group interaction to obtain
perceptions on a defined topic and to gather data and insights that would
be less accessible without the collaboration in a group (Marshall and
Rossman, 2014). The operations capabilities identified through the
systematic literature review were evaluated and discussed through the
focus group. The creation of a small group in which to evaluate and
discuss the operations capabilities previously identified allowed for
substantial interaction and a high response rate concerning the
questionnaire.
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The multiple case study was selected to offset the limitations of the
other chosen research strategies (systematic literature review and focus
group). The multiple case study allowed for a more in-depth
investigation into the operations capabilities in the specific context of a
high-cost environment. In total, three multiple case studies were
conducted that included twelve Swedish manufacturing companies with
varying characteristics such as size and product. The multiple case
study provided rich data concerning operations capabilities in a high-
cost environment, their implementation, plus the challenges and
solutions required to develop those capabilities. To manage the
extensive amount of data, the data collection was thoroughly prepared
by developing an interview guide for each multiple case study, in
alignment with the recommendations by Karlsson (2009). The multiple
case studies added to previous knowledge from the field of operations
management by investigating operations capabilities within the
Swedish manufacturing context. To ensure data sources triangulation
(Williamson, 2002), a variety of techniques were used to collect data.
In multiple case study A, the data collection was based on semi-
structured interviews, documents, workshops and observation. In
multiple case study B, the data collection was based on questionnaires
and workshops. In multiple case study C, the data collection was based
on semi-structured interviews and documents provided by the case
companies.
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4 Summary of appended papers

In this chapter, the appended papers in this thesis are introduced and a
summary of the papers’ findings is given. Additionally, an overview of
the connection between each publication and the research questions is
presented. The combination of the appended papers helps to reach the
answer to the research questions discussed.

4.1 Introduction to the appended papers

As described in the previous chapter, the six appended papers represent
the six steps taken during the overall research process. The combination
of all six papers provides answers to the two research questions and
contributes to fulfilling the research purpose through different
emphases (Figure 9).

APPENDED PAPERS
PAPER 1 PAPER2  PAPER 3 PAPER 4 PAPERS  PAPER 6

rRa1 | o v v v
RQ2 v v |V | V

RESEARCH
QUESTIONS

Figure 9 Connection of the appended papers to the research questions

The first research question mainly focuses on understanding the critical
operations capabilities in a high-cost environment. All six papers
combined to answer the question; however, Papers 1-4 had a higher
contribution to RQ1 (marked with darker grey in Figure 8). The second
research question mainly focused on understanding how manufacturing
companies achieve a competitive advantage in a high-cost environment.
This was achieved through the combination of all six papers attached.
However, Papers 3-6 had a higher contribution to RQ2 (marked with
darker grey in Figure 8).

A combination of the findings from all six papers attached contributed

to an understanding of operations capabilities, operations strategy, and
competitive manufacturing in a high-cost environment.
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Paper 1 provides an overview on operations capabilities; it contributes
to current knowledge by building a framework of operations
capabilities including seven dimensions and twenty-one capabilities.

Paper 2 investigates the capabilities identified in Paper 1, looking at
them within a high-cost environment context and from the perspective
of two manufacturing companies. Paper 2 confirmed the validity of the
framework of operations capabilities in a high-cost environment and
identifies new capabilities such as flow efficiency and employee
flexibility.

Paper 3 provides an updated version of the literature review presented
in Paper 1 and evaluates the operations capabilities in a high-cost
environment through a focus group. The findings revealed that all
dimensions and capabilities identified in the literature are critical in a
high-cost environment with different emphasis. Quality-related
capabilities are the most important in a high-cost environment, followed
by time and cost.

Paper 4 is built on the literature review presented in Paper 3 and it
investigates the operations capabilities in-depth in a high-cost
environment, including five manufacturing companies. The findings
reveal that all dimensions and capabilities included in the framework
are considered critical, and additional capabilities can be identified:
service quality, supplier dependability, supplier flexibility, supply chain
innovation and supply chain sustainability.

Paper 5 provides an understanding on operations capabilities in a high-
cost environment from a SME’s perspective. Paper 5 highlights how
manufacturing SMEs in a high-cost environment develop critical
operations capabilities in their productions. SMEs emphasize the
development of operations capabilities related to innovation, flexibility
and sustainability.

Paper 6 provides an understanding of the challenges faced by both large
and small manufacturing companies in a high-cost environment, and
reviews the solutions implemented to meet those challenges. The
challenges and solutions are categorized based on the six dimensions of
operations capabilities as identified, evaluated and investigated in the
previous papers.
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4.2 Paper 1

The purpose of this paper was to investigate systematically the topic of
operations capabilities within the operations strategy area. Many
researchers in the operations management field have examined the
concept of operations strategy, competitive priorities and operations
capabilities. However, there is a lack of consensus on competitive
priorities and operations capabilities (Koufteros et al., 2002a). This
paper responds to the call for more updated knowledge on operations
capabilities and presents a framework on operations capabilities
through a systematic literature review. The systematic literature review
was conducted during March 2015, and the final sample included
papers published between 1991 and 2015. The basic body of identified
literature comprised 157 papers.

The descriptive analysis revealed that there is a connection between the
unpredictable, fast-changing environment and companies’ interest in
overcoming dramatic changes in the global economy through the
identification and development of operations capabilities. Focusing on
implementing critical operations capabilities might be considered a way
out for companies to manage an economic crisis such as the 1990-91 or
the 2000s recession. Among the 157 papers, there are many papers that
adopt surveys as the main research strategy, which highlights a more
explanatory rather than explorative research approach. As stated by
Alsmadi et al. (2011), competitive priorities and operations capabilities
evolve over time, implying a strong need to continuously update the
knowledge on the research topic. This paper aimed to analyze the
current literature and reconsider theories and concepts that would better
reflect the current business environment. Moreover, the descriptive
analysis revealed that, despite the differences in terminology, there is
consensus in the literature that the main dimensions are: cost, quality,
delivery, flexibility, service, innovation and environment. Among
these, five (cost, quality, delivery, flexibility, service) have long been
recognized in the literature, while two (innovation, environment) are
merely beginning to gain recognition (Paper 1). In total, twenty-one
critical operations capabilities were identified. The identification of
innovation and environment as additional competitive dimensions
resulted in the inclusion of six more operations capabilities. Innovation
included the capabilities of “new product”, “new technology”, “new
service”, and “new market”. Environment included “environmentally
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friendly processes” and “environmentally friendly products” (Paper 1).
The content analysis revealed that there is a lack of consensus among
researchers about definitions and terminologies used when describing
operations capabilities. One example is given by the capability of
“dependability”, which is sometimes defined as part of quality, and
other times is defined as part of delivery or time dimension. The
delivery dimension can also be defined as time dimension; many terms
are used interchangeably.

4.3 Paper 2

The purpose of this paper was to analyze critical operations capabilities
in a high-cost environment. The purpose was operationalized in two
research questions that aimed to identify the critical operations
capabilities in a high-cost environment and their dimensions. To
maintain a long-term competitive advantage, companies need to
develop operations capabilities (Ward et al., 1998). This development
supports the achievement of the highest level of performance along
dimensions such as cost, quality, delivery, and flexibility (Sarmiento et
al., 2007). Considering the manufacturing relocation process from high
to low-cost environments that has been taking place during the previous
decades (Jensen and Pedersen, 2011), it is of particular interest to
conduct studies regarding the formulation of winning operations
strategy in a high-cost environment.

The findings confirmed the validity of the framework of operations
capabilities proposed in Paper 1 and its contribution in a high-cost
environment. The main dimensions of operations capabilities discussed
were cost, quality, delivery, flexibility, service, innovation and
environment (Paper 2) (Sansone et al., 2017b). These dimensions
included one or more capabilities each, for a total of twenty-one
operations capabilities. The findings also revealed that two additional
operations capabilities were present in the case studies but not in the
initial framework. The first capability was called “flow efficiency” and
it was included in the cost dimension. During the interviews, this
capability was mentioned and discussed by the interviewers and related
to the concept of resource efficiency and productivity in the lean
practice. The second capability was called “employee flexibility” and it
was included in the flexibility dimension. During the interviews, this
capability was mentioned and discussed by the interviewers and related
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to the concept of high skilled employees as part of an effective learning
organization. The main pillar of this study was the framework of
operations capabilities proposed by Sansone et al. (2017a) (Paper 1).
Thus, the focus of the research process was the analysis of this
framework in the specific context of a high-cost environment.

4.4 Paper 3

The purpose of this paper was to evaluate critical operations capabilities
in a high-cost environment. In the literature, there is limited theoretical
and empirical support regarding how companies located in a high-cost
environment should compete, and what the winning operations
strategies are (Brandon-Jones et al., 2017; Ketokivi et al., 2017). To
understand how companies in this specific environment reach a
competitive advantage, it is first necessary to understand the critical
operations capabilities for companies located in this specific
environment (Sansone et al., 2017a) (Paper 1). This paper aimed to
assess, rank and analyze the critical operations capabilities in a high-
cost environment.

This research topic is dynamic and changes over time. Compared to
Paper 1 and Paper 2, the starting point of Paper 3 was an updated
version of the literature review on operations capabilities, which was
updated and modified based on feedbacks from researchers and
practitioners gathered over three years. This explains the different
terminologies used in the framework of operations capabilities adopted
in Paper 3 (Sansone et al., 2020a). The findings revealed that all the
dimensions received a mean value higher than 3, as shown in Table 10.
However, the results of Paper 3 also showed that different emphasis
was placed on the various dimensions and capabilities. The research
showed that the most important dimension is quality, which received
the highest score of all the dimensions presented. Companies in a high-
cost environment focus on producing high-quality products before
addressing cost issues. Manufacturing companies located in high-cost
environments tend to emphasize process quality, product quality and
delivery dependability (Paper 3). An additional capability was
introduced and discussed by the participants in the discussion session
(‘process efficiency’), which was not identified in the literature review
(Paper 3). Tay (2016) defined it as the ability to optimize the movement
of products through all processes and operations. Hence, process
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efficiency measures how well a flow unit moves through all the
processes across operations and the supply chain. In the traditional way
of looking at the flexibility dimension, the emphasis is often placed
upon capabilities such as volume flexibility, production-mix flexibility
or customization (Bolivar Cruz and Espino Rodriguez, 2008).

Table 10 Evaluation of the operations capabilities from Paper 3

Standard deviation

Dimension Capability Mean (x) (a2)
Quality Process quality 4,64 0,50
Quality Product quality 4,36 0,84
Quality Delivery dependability 4,29 0,99
Cost Cost efficiency 4,29 0,99
Time Time to market 4,07 0,83
Innovation Product innovation 4,07 0,83
Time Delivery time 3,93 0,83
Flexibility Labor flexibility 3,79 0,80
Innovation Technology innovation 3,79 119
Flexibility Product flexibility 3,71 0,83
Flexibility Product line flexibility 3,71 0,73
Flexibility Production mix flexibility 3,71 0,73
Innovation Process innovation 3,71 0,73
Cost Resource efficiency 3,64 1,08
Innovation Service innovation 3,57 0,94
Quality Brand quality 3,50 1,09
Flexibility Delivery flexibility 3,36 1,08
Innovation Market innovation 3,36 0,84
Flexibility Volume flexibility 3,29 0,83
Sustainability  Product sustainability 3,29 0,99
Sustainability  Process sustainability 3,00 0,55

In Paper 3, labor flexibility is also emphasized. Labor flexibility as part
of effective organizational learning has been considered fundamental to
successfully dealing with environmental turbulence (Camps et al.,
2016). In a high-cost environment, manufacturing companies tend to
emphasize the development of capabilities related to innovation.
Significant attention has been paid to product and technology
innovation. Innovation is a market qualifier and is considered essential
for achieving a competitive advantage (Ferrer et al., 2011) even if not
typically included among the four basic dimensions (Avella et al., 2010;
Hallgren, 2007). Leading companies in a high-cost environment need
to continuously improve and identify new products and technologies
that allow them to be innovative (Ferrer ef al., 2011). From a high-cost-
environment perspective, there is an interest in developing operations
capabilities related to sustainability. Companies in such environments
tend to focus on manufacturing sustainable products. However, the
literature presents a gap concerning the development of these
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capabilities in a high-cost environment. This could be related to the
extreme complexity of these capabilities and perhaps to the scarcity of
resources available (Longoni and Cagliano, 2015).

4.5 Paper4

This paper aims to investigate critical operations capabilities in a high-
cost environment. As identified in Paper 1, a limited amount of research
has implemented case study research to further investigate operations
capabilities. Manufacturing companies in a high-cost environment have
been facing great difficulties managing competition from companies
locating in low-cost environments, especially considering the important
shift of manufacturing from high-cost to low-cost environments that
characterizes the current business market (Gurtu et al., 2019; Kerkhoff
et al.,2017). This paper aimed to fill these research gaps by presenting
an in-depth investigation of operations capabilities from a high-cost
environment perspective . The research was built on the framework
developed and presented in Paper 3, which gave different shape to the
findings presented as compared to Paper 2. After an updated literature
review was conducted, the data collected in Paper 2 was also updated,
re-analyzed and then presented in Paper 4.

The findings in Paper 4 revealed that, despite the four basic dimensions
discussed in the literature of cost, quality, time, and flexibility (Avella
et al., 2001; Bolivar Cruz and Espino Rodriguez, 2008; Hallgren,
2007), companies in a high-cost environment also develop capabilities
related to innovation and sustainability. Table 11 provides a framework
of operations capabilities investigated in Paper 4; the capabilities in
bold are those additional capabilities identified from the empirical
findings.  Regarding the flexibility dimension, it appears that
companies in a high-cost environment aim to have flexible employees
who perform better under conditions of high turbulence. There is a
strong emphasis on labor flexibility. Concerning the quality dimension,
a new capability was identified within the case studies, “service
quality”. One path to differentiation, identified in the empirical data, is
to be service-minded. Offering a good service to the customer can be
considered as a competitive advantage to the company (Bolivar Cruz
and Espino Rodriguez, 2008).
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Table 11 Critical operations capabilities based on empirical findings from Paper 4

Dimension Capability Definition
Cost Cost efficiency The ability to provide products at low cost
Resource efficiency The ability to maximize the utilization of process
resources (machinery and human)
Process efficiency The ability to maximize the process output
Quality Product quality The ability to provide durable, high-performance
products
Service quality The ability to provide high-performance services
Process quality The ability to provide products/ services with
consistent quality
Delivery The ability to deliver on time
dependability
Brand quality The ability to build a strong and positive company
image
Supplier The ability to select and develop reliable suppliers
dependability
Time Delivery time The ability to deliver in a short time frame
Time to market The ability to have short time frame from product
development to market introduction
Flexibility Product flexibility The ability to customize products based on customer
requirements
Product line flexibility ~ The ability to provide a wide range of products with
different features
Volume flexibility The ability to respond to changes in market demand
Production mix The ability to change the manufacturing product mix
flexibility
Labor flexibility The ability of employees to perform different types of
tasks
Delivery flexibility The ability to change delivery times and quantities
within the agreed upon delivery time
Supplier flexibility The ability to select and develop responsive
suppliers
/nnovation Product innovation The ability to develop and introduce new products
Service innovation The ability to develop and introduce new services
Process innovation The ability to develop and implement new processes
Technology The ability to develop and implement new
innovation technologies
Market innovation The ability to find and exploit new markets and
opportunities
Supply chain The ability to develop and implement new supply
innovation chain solutions
Sustainability  Product The ability to provide sustainable products

sustainability

Process sustainability

The ability to manufacture products in a sustainable
manner

Supply chain
sustainability

The ability to source and deliver products in a
sustainable manner
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Companies in a high-cost environment seem to have a strong focus on
the supply chain perspective. Four new capabilities have been identified
in the case study: supplier dependability, supplier flexibility, supply
chain innovation and supply chain sustainability (in bold in Table 11).
The empirical data also emphasized the increased need for cooperation
among partnering companies in the supply chain. The most successful
companies seem to be those that have carefully linked their internal
processes to external suppliers and customers in unique supply chains
(Frohlich and Westbrook, 2001; Seuring and Miiller, 2008). This study
provides empirical evidence on critical operations capabilities in a high-
cost environment and on the notion that there is an undeniable
advantage in locating manufacturing in this specific context. The
research stresses that issues other than cost are becoming increasingly
important to creating a competitive advantage. This could also be linked
to the ongoing movement of manufacturing to high-cost environments,
where most of the drivers are found outside of the cost dimension,
including quality, flexibility and time issues (Engstrom et al., 2018).

4.6 Paper5

Based on the findings of Paper 4, there are several critical capabilities
to consider when manufacturing competitively and profitably in a high-
cost environment, which are related to cost, quality, time, flexibility,
innovation and sustainability. The findings of Paper 2, Paper 3 and
Paper 4 represent mainly large manufacturing companies. However, an
important challenge for manufacturing companies in high-cost
environment is to organize their production systems to be sufficiently
responsive at a reasonable cost (de Treville et al., 2017). The literature
presents several examples of how manufacturing companies organize
their production systems in a high-cost environment. Improving the
competitiveness of manufacturing SMEs is fundamental as they are
important engines for economic growth (Thiirer et al., 2014). It is
essential to investigate how manufacturing SMEs in a high-cost
environment organize their productions to specifically develop those
critical capabilities that have the highest impact on their performances
(Sansone et al.,2021) (Paper 5). Therefore, the purpose of this research
is to investigate how manufacturing SMEs in a high-cost environment
implement the critical capabilities in their production systems.
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Manufacturing SMEs in a high-cost environment need to face increased
costs related to the environment in which they operate. As they need to
respond to high demand volatility and a short product life cycle, these
companies need to be highly responsive and achieve a smooth flow of
a broad range of products. Manufacturing SMEs in a high-cost
environment emphasize the development of capabilities related to
innovation, flexibility and sustainability (Table 12).

Table 12 Case companies characteristics from Paper 5

Company F Company G Company H Company |
Dimensions of Innovation, Flexibility, Innovation, Flexibility,
capabilities Flexibility, Sustainability, Flexibility, Quality, Time
implemented Sustainability Quality Sustainability
Dimensions of Innovation Quality Innovation Flexibility
most important
capabilities
Dimensions of Sustainability Sustainability Cost Sustainability
capabilities to
improve in the
future
Manufacturing Process and Process and Process Assembly
frocesses assembly assembly operations operations
operations operations
Human Manual- Manual - Manual- Manual-

participation in Machine system  Machine system  Machine system  Machine system
the

manufacturing

processes

These capabilities (See Table 12) allow the manufacturing SMEs to
differentiate themselves from their competitors. Therefore, they invest
in innovative solutions such as advanced manufacturing technologies,
multipurpose equipment and information systems that improve the
performances of their production systems (Paper 5). Innovation
capabilities are combined with capabilities related to sustainability and
flexibility to achieve better quality and optimize the production. The
manufacturing processes are a combination of automated and manual
operations and different digital tools, and technologies are adopted.
Digitalization in the manufacturing processes allowed the case
companies to reduce paperwork through the internet of things and cloud
manufacturing for their internal communication, and to improve
operator performance by allowing heavy tasks to be performed by
machines. Moreover, the manufacturing process is improved through
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the adoption of hybrid and fully electric machines that use sustainable
energy. However, the findings presented in Paper 5 also revealed that
those capabilities related to sustainability and cost still need to be
improved in the future and they represent an important challenge for
these manufacturing companies.

4.7 Paper6

After investigating critical operations capabilities in a high-cost
environment for large manufacturing companies (Paper 2, Paper 3,
Paper 4) and for manufacturing SMEs (Paper 5), and the realization of
these capabilities in the production systems (Paper 5), the next step was
to understand the challenges faced by manufacturing companies in
developing those critical operations capabilities. Hence, Paper 6
(Sansone, 2021) combines data collected from both large and SMEs
companies and investigates the challenges and solutions for developing
those critical operations capabilities to reach a competitive advantage.
The purpose of Paper 6 is two-fold. First, this research investigates
challenges for competitive manufacturing in a high-cost environment.
Second, this research reviews the solutions implemented to meet those
challenges.

Manufacturing companies in high-cost environments have been faced
with various challenges related to volatile demand (Baines et al., 2009;
Demartini et al., 2018), servitization (Baines et al., 2009), increased
automation and increased skills required from employees (Westkdmper,
2014). This research derives challenges related to the six dimensions
(cost, quality, time, flexibility, innovation, sustainability) for
manufacturing in a high-cost environment and operations strategies for
meeting those challenges. The challenges are extracted from the
manufacturing companies selected and their strategy implementation,
and they are classified based on the six dimensions identified by
Sansone et al., (2020b). Manufacturing companies in a high-cost
environments face increased costs related to the environment in which
they operate. Table 13 provides an overview on the challenges and
solutions identified in the empirical findings.
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Table 13 Challenges and solutions in relation to the six dimensions of operations
capabilities summarized from Paper 6

Challenges for competitive
manufacturing in a high-cost

Solutions adopted to meet the

Dimensions environment challenges
Cost High cost of employees; Lean techniques and methods
High energy cost; Continuous improvement
High transportation cost;
High material cost;
Optimize use of resources
available;
Improve production performances
Quality Ensure high quality in production Employees training and education
process; . )
Creating more engagement to build
Ensure employees involvement for stronger bonds within the company
identifying improvement areas in and supply chain
production; ) )
Build strong brand quality
Ensure employees high .
competencies and skills: Adopting more homogenous and
reliable KPIs in all the company
Produce high quality products by o . )
re-using scrap material; Investing in technologies which
reduce human errors
Comply with increased regulatory ) ) )
constraints for ensuring job safety Monitor manufacturing equipment
and employees wellbeing; performances through )
manufacturing intelligence solutions
Increase life-cycle of products; . .
Ensure efficiency operator guidance
Ensure product quality without in all production line
affecting product flexibility;
Time Enable smooth collaboration within Design products with higher level of
the company and throughout alll modularity
the supply chain; ) o
Ensuring data visibility in all levels
Ensure fast delivery, reduce time to ) ) .
market: Strategic design location of
warehouses and facilities
Automate production to ensure
faster and reliable delivery;
Logistic and transportation
challenges due to manufacturing
location in Sweden;
Enable cross-functional teams to
ensure higher flexibility and shorten
delivery time
Flexibility Enable cross-functional teams to Investing in robotics and flexible

ensure higher flexibility and shorten
delivery time;

Maintain high production mix
flexibility and high volume flexibility

automated solutions

Design products with higher level of
modularity

Create standardized assembly line
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Innovation

Identify more reliable and faster
ways to communicate within the
company and supply chain;

Identify new technologies which
better collaborate and interact

with operators in the production
line;

Identify new ways of reuse scrap
material in production;

ldentify new product designs
solutions to reduce transportation
cost and production cost;

Ensure that new technologies are
support by right infrastructure
inside the company;

Identify new market opportunities;

Identify new services to improve
customers experience

Investing in R&D and developing
organization around new
technologies and machines

Strong collaboration with suppliers
of robotic and automation solutions

Create awareness on new trends
and competitors

Strong collaboration with customers

to further develop the product range

Strong collaboration with academia
and research institutions

Sustainability

Increase life-cycle of products;
Minimize scraps in production;

Ensure sustainability in the choice
of raw material, in the production
process, and in the overall supply
chain;

Comply with increased demand on

Strong collaboration with suppliers
and customers

Create awareness on new
regulations and policies

Implementing lean methods to
increase resources efficiency

Implementation of automated

sustainable products and
sustainable process from both
government and customers;

solutions to minimize paperwork

Implementing digital solutions to
improve sourcing decisions and
Ensure sustainability as part of implement circular economy

brand quality

Based on the analysis from the studied manufacturing companies, it is
identified a need to justify the premium prices of their products by
offering improved quality, a high level of technology, and improved
innovation, while still ensuring excellent time-related capabilities by
having greater control over their processes and keeping manufacturing
in-house. Therefore, some of the challenges currently faced by
manufacturing companies in a high-cost environment are frequently
related to savings costs, shortening lead times, and increasing
flexibility. Another challenge identified is related to innovation. To
create extra value that will differentiate their products from their
competitors, manufacturing companies in a high-cost environments
depend on the development of innovative solutions and technologies
that will smooth their processes and boost their competitiveness. To
meet these challenges, manufacturing companies in a high-cost
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environment implement differentiation strategies, focusing on higher
levels of quality, innovation and time to differentiate them from the
competition and justify their premium prices.

4.8 Summary of the papers’ contributions

An overview of the main contributions from the appended papers, in
relation to the two research questions, is provided in Table 14.

Table 14 Main contributions from the appended papers, in relation to the research
questions (Paper I — 6)

RQ1: What are the critical

RQ2: How do critical operations

Appended L S . capabilities contribute to
operations capabilities in a high- e ] .
Papers . competitive advantage in a high-
cost environment? )
cost environment?

Paper 7 The literature review revealed that, The framework presented in this paper
despite differences in terminology, provides a summary of operations
there is consensus that the main capabilities and it sets the basis for
dimensions can be expressed in managers and practitioners
terms of cost, quality, delivery, concerning the formulation of
flexibility, service, innovation, and successful operations strategies.
environment. In total, 21 operations Manufacturing companies achieve a
capabilities were identified, which competitive advantage through the
were categorized into the development of operations
dimensions identified. capabilities. They might develop these

capabilities in a trade-off or
cumulative way, they can emphasize
different capabilities based on the
environment and/or industry in which
they operate.

Paper 2 The findings confirmed the validity of Manufacturing companies in a high-

the framework of operations
capabilities in a high-cost
environment, previously developed in
Paper 1. The investigation of these
capabilities in a high-cost
environment through a multiple case
study, revealed the importance of
two new capabilities: flow efficiency
and employee flexibility.

cost environment achieve a
competitive advantage through the
development of operations
capabilities related to cost, quality,
delivery, flexibility, service, innovation
and environment, with different
emphasis. The case companies
develop these capabilities in a
cumulative way. Reducing the total
cost in the production, while improving
flow efficiency and productivity seem
quite important for these companies.
At the same time, a lot of emphasis is
put on quality related capabilities such
as performance, conformance and
durability. The case companies also
emphasize employee flexibility, as an
ability to which employees develop
skills which enable the company to
pursue strategic decisions.
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Paper 3

The literature review is updated, so
the framework of operations
capabilities and the terms previously
adopted are also updated. The 21
operations capabilities are
categorized into 6 dimensions which
are cost, quality, time, flexibility,
innovation and sustainability. The
capabilities and their dimensions are
evaluated in a high-cost
environment. The findings revealed
that all capabilities were considered
critical in a high-cost environment (alll
received a value of criticality higher
or equal than 3). The most criticall
capabilities are related to quality,
while the least critical are related to
sustainability.

Manufacturing companies included in
the focus group, seem to emphasize
capabilities related quality, time and
flexibility. In a high-cost environment,
quality seems to be quite important for
achieving a competitive advantage.
Companies need to develop
innovative products with high-quality
and to deliver it faster than their
competitors. Hence, manufacturing
companies in a high-cost environment
seem to focus on differentiation
strategies, rather than cost leadership
strategies.

Paper 4 The framework of operations Manufacturing companies in a high-
capabilities is further investigated in cost environment achieve a
a high-cost environment through a competitive advantage through an
multiple case study including five emphasis on service and supply chain
Swedish manufacturing companies. perspective. Companies in a high-cost
The findings revealed that all environment seem to work with supply
dimensions and their capabilities are chain integration to both improve
considered critical in a high-cost performance and build sustainable
environment, however with different supply chains. This also confirms
emphasis. Additional operations previous findings sustaining that
capabilities could be identified: manufacturing companies in a high-
service quality, supplier cost environment implement
dependability, supplier flexibility, differentiation strategies which are
supply chain innovation, supply chain  based on creation of a value
sustainability. advantage through tailored services,

reliability, and high responsiveness.

Paper 5 The findings confirm the criticality of SME's need to respond to a customer
the dimensions and operations demand which is characterized by
capabilities (identified and high variety of product in small batch
investigated in previous appended sizes. To win the competition and
papers) from a SME's perspective. achieve a competitive advantage,
However, it is revealed that SME's put  these companies seem to develop
different emphasis on these innovation-related capabilities. they
capabilities. The most emphasized invest on innovation solutions such as
capabilities are those related to advanced manufacturing
innovation, flexibility and quality. The technologies, multipurpose equipment
companies also agree that and information systems that improve
sustainability related capabilities the performance of their production
need to be further develop and systems.
improved in the future.

Paper 6 The findings contribute to an Manufacturing companies in a high-

understanding on the challenges
faced by both large and SMEs in
developing critical operations
capabilities in a high-cost
environment (identified and
investigated in previous appended
papers). It also categorizes the
challenges and solutions to meet
those challenges based on the

cost environment seem to face several
challenges related to the six
dimensions identified: cost, quality,
time, flexibility, innovation and
sustainability. The most common
challenges seem to be related to the
development of quality and innovation
capabilities. Manufacturing companies
in a high-cost environment seem to
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dimensions of cost, quality, time,

flexibility, innovation and
sustainability.

deal with these challenges through
different practices; however, the most
common solution is related to
automation and digitalization in
manufacturing. Innovation seems to
have a strategic importance for
achieving a competitive advantage in
a high-cost environment. The findings
not only confirm the cumulative nature
of the capabilities developed, but also
the implementation of differentiation
strategies in a high-cost environment
for achieving a competitive
advantage.
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5 Discussion

In this chapter, the findings from the papers are combined to discuss
the answer to the research questions and reflect on the theoretical
streams previously presented. The chapter begins with a general
discussion, followed by two sections, each one dealing with one of the
two research questions. Finally, the chapter is concluded with a
discussion of methods used.

5.1 General discussion

Shifts in the global competitive landscape have driven many companies
to consider a change in their manufacturing footprints (Tate et al.,
2014). Customer location, natural disasters, currency valuation, labor
cost, transportation cost, and availability have pushed competitive
manufacturing to revise their decisions about their preferred
manufacturing locations (Ellram, 2013; Tate et al., 2014). All these
various changes related to market, industry and country contexts have
led companies to move their manufacturing from low to high-cost
environments (Harper, 2020). These changes in the environment in
which a company competes affects the formulation of the operations
strategy including the development of different operations capabilities,
which in turn affects the company’s competitive advantage (Boyer and
Lewis, 2002). The topic of competitive manufacturing in a high-cost
environment has been gaining increased attention among researchers
and practitioners. In this geographical reconfiguration of global value
chains, it is vital to understand how companies located in high-cost
environments should compete and what the winning operations
strategies in this specific context are (Brandon-Jones et al., 2017,
Ketokivi et al., 2017). The competitive advantage, which is the
distinctive edge of every company (Barney, 1991; Robbins and Coulter,
2013), can be drawn from those capabilities that the company has
developed and that represent the company’s actual or realized
competitive strength relative to primary competitors in its target
markets (Robbins and Coulter, 2013; Rosenzweig et al., 2003). It is
worth underlining that the competitive success of a company depends
on its ability to identify, develop and continuously improve those
capabilities that offer superior value to the customers compared to their
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competitors (Koufteros et al., 2002a). The development of operations
capabilities can support the achievement of a high level of performance
along different dimensions such as cost, quality, time and flexibility
(Boyer and Lewis, 2002; Rosenzweig et al., 2003). While there are
notable exceptions (e.g., GroBler and Griibner, 2006), little emphasis
has been put on critical operations capabilities for competitive
manufacturing in high-cost environments (Ketokivi et al., 2017), and
there is a limited number of studies that present up-to-date research on
operations capabilities that more accurately reflect the current market
situation. Several studies have been conducted in the operations
management field concerning the investigation of operations strategy
theories, identifying critical priorities and capabilities (Frohlich and
Dixon, 2001; GroBler and Griibner, 2006; Hallgren, 2007). However,
companies located in high-cost environments still face great difficulties
in managing the competition against companies located in low-cost
environments. In a high-cost environment, it is vital to understand what
these capabilities are, and how and if they can be leveraged despite the
cost disadvantages inherent to the environment. Therefore, the research
underlying this thesis investigates critical operations capabilities in a
high-cost environment and how they contribute to a competitive
advantage by presenting a framework of operations capabilities suitable
for a high-cost environment.

5.2 Critical operations capabilities in a high-cost
environment

This section aims to discuss the findings in relation to the first research
question:

RQ1: What are the critical operations capabilities for
competitive manufacturing in a high-cost environment?

The discussion is based on the findings from Study I, II and III
presented in Papers 1-6. The combination of the findings revealed that
manufacturing companies in a high-cost environment develop various
critical operations capabilities that are related to six dimensions: cost,
quality, time, flexibility, innovation and sustainability. Each dimension
includes two or more capabilities for a total of twenty-seven operations
capabilities, which are summarized in Table 15. These dimensions and
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capabilities were identified through Study I with a systematic literature
review; thereafter, they were investigated further from a high-cost
environment perspective through Study II and III. The investigation in
a high-cost environment, through the implementation of a focus group
and multiple case studies, identified additional capabilities that were not
previously noted in the systematic literature review (Table 15).
Moreover, Study II and Study III analyzed the critical operations
capabilities in a high-cost environment from both LMEs and SMEs
perspectives.

5.2.1 Framework of critical operations capabilities in a high-
cost environment

To begin with, in the systematic literature review, the final sample of
articles was categorized based on the two main environments (high-cost
and low-cost). This descriptive analysis conducted during the
systematic literature review 2.0 in Study I revealed that there is a
weaker emphasis on operations capabilities from a high-cost
environment perspective than a low-cost environment. Indeed, 62% of
articles were investigating capabilities and operations strategies in low-
cost environments, while 38% were investigating the same research
topic in a high-cost environment. These findings support the motivation
of this research and highlights a need to investigate these operations
capabilities in a high-cost environment to strengthen the literature. As
also suggested by Ketokivi et al., (2017), it is fundamental to develop
additional understanding of the research topic in the high-cost
environment.

The framework of operations capabilities built throughout Study I,
Study II and Study III (presented in Paper 4) represents a considerable
extension to frameworks in the previous literature (e.g., Frohlich and
Dixon, 2001; Miller and Roth, 1994). While previous research has
shown that there are usually only four dimensions of operations
capabilities, namely cost (price), quality, delivery and flexibility
(Avellaet al.,2010; Hallgren, 2007), Papers 1-6 includes two additional
dimensions: innovation and sustainability.

By comparing the final framework of critical operations capabilities in
a high-cost environment, as presented in Paper 4, to previous
frameworks proposed in the literature (Frohlich and Dixon, 2001;
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Miller and Roth, 1994), the dynamic nature of these capabilities
becomes clear (GroBler and Griibner, 2006). As the environment
constantly changes, so do the capabilities need to be updated and
modernized, as concluded in Papers 1-5. These capabilities emphasize
the role of managers in integrating, adapting resources and knowledge
to changes in the environment (Teece, 2019). This approach also finds
support in the theory concerning the resource-based view (Wernerfelt,
1984). This view is based on the idea that the competitive advantage
results from the exploitation of internal resources and competencies that
a company owns.

Through Study II and Study III (presented in Papers 2-6), all six
dimensions find support in a high-cost environment. Hence, the
proposed framework adds sixteen more capabilities identified through
the combination of theoretical (Study I) and empirical findings (Study
IT and Study III) of the different studies conducted (Table 15).

The first group of capabilities is organized into a cost dimension. These
capabilities focus on achieving cost-efficiency in various ways. Cost
reductions require involvement from all functional areas within the
company; however, most of the costs are linked to manufacturing
(Bolivar Cruz and Espino Rodriguez, 2008). In the manufacturing area,
cost-efficiency is linked to achieving or maintaining low raw-material,
labor, and manufacturing costs (Chi, 2010; Kaipia and Turkulainen,
2017; Ward et al, 1995). Companies that develop cost-related
capabilities usually adopt lean strategies. Still, it is no longer enough
for companies located in high-cost environments to compete only based
on cost. To stay competitive in fast changing and unstable markets, is
important for companies to develop other capabilities that reach beyond
the scope of lean strategies (Chi, 2010; Yusuf and Adeleye, 2005).

The second group of capabilities is organized into a quality dimension.
These capabilities focus on the provision of high-performance products
(Christiansen et al., 2003; Ward et al., 1995) and reliable products
(GroBler and Griibner, 2006; Hong et al., 2010). The provision of high-
quality products also helps companies to improve their brand value and
image, which is another important quality-related capability
(Christiansen et al., 2003; Frohlich and Dixon, 2001; Longoni and
Cagliano, 2015). A final capability is the ability to deliver on time. In
the literature, quality is considered as the most critical dimension in
high-cost contexts (Kaipia and Turkulainen, 2017; Gelders et al., 1994).

58



Companies located in such contexts must first develop and constantly
improve quality-related capabilities and later put more emphasis on
other types of capabilities (Corbett, 1996).

Table 15 Critical operations capabilities in a high-cost environment (based on
findings from Studies I, II, I1])

Study  Study II-
Dimension Capability Definition | Study Il
Cost Cost efficiency The ability to provide products at v v
low cost
Resource The ability to maximize the N4 N4
efficiency utilization of process resources
(machinery and human)
Process The ability to maximize the process v
efficiency output
Quality Product quality The ability to provide durable, v v
high-performance products
Service quality The ability to provide high- v
performance services
Process quality The ability to provide products/ v v
services with consistent quality
Delivery The ability to deliver on time N4 N4
dependability
Brand quality The ability to build a strong and v v
positive company image
Supplier The ability to select and develop v
dependability reliable suppliers
Time Delivery time The ability to deliver in a short time v v
frame
Time to market The ability to have short time frame N4 N4
from product development to
market introduction
Flexibility Product flexibility ~ The ability to customize products v v
based on customer requirements
Product line The ability to provide a wide range N4 N4
flexibility of products with different features
Volume flexibility The ability to respond to changes v v
in market demand
Production mix The ability to change the N4 N4
flexibility manufacturing product mix
Labor flexibility The ability of employees to perform v v
different types of tasks
Delivery flexibility ~ The ability to change delivery times v v
and quantities within the agreed
upon delivery time
Supplier flexibility — The ability to select and develop v
responsive suppliers
Innovation Product The ability to develop and v v
innovation introduce new products
Service The ability to develop and v v
innovation introduce new services
Process The ability to develop and N4 N4
innovation implement new processes
Technology The ability to develop and v v
innovation implement new technologies
Market The ability to find and exploit new N4 N4
innovation markets and opportunities
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Supply chain The ability to develop and v

innovation implement new supply chain
solutions

Sustainability  Product The ability to provide sustainable v v
sustainability products
Process The ability to manufacture N4 N4
sustainability products in a sustainable manner
Supply chain The ability to source and deliver v
sustainability products in a sustainable manner

The third group of capabilities is organized into a time dimension. These
capabilities focus on providing products to the customers in a rapid
manner. This involves both fast product delivery (Chung and Swink,
2009; Da Silveira, 2005) and short time to market (Al Serhan, 2015;
Gao and Tian, 2014). Companies that compete based on time may not
have the most cost-efficient operations nor the highest performing
products but are able to compete based on rapid product delivery and
development (Chi, 2010). This means that successful companies in
high-cost contexts respond to the current competition through
differentiation strategies that emphasize capabilities such as delivery
time and time to market (Ward et al., 1995). Shorter time to market has
many benefits including a higher market share, increasing profits and
quicker break-even times (Jayaram and Narasimhan, 2007). The rapid
technological development and reduced product life cycles that
characterize high-cost environments push companies to constantly
improve time to market and product delivery times (Szasz and Demeter,
2014; Gelders et al., 1994).

The fourth group of capabilities is organized into a flexibility dimension.
These capabilities focus on responding to market changes by quickly
adjusting the operations and hence reducing the negative impact on time
and cost (Ferrer et al., 2011). Companies work on improving the
flexibility in many ways including product (Bouranta and Psomas,
2017), product line (Pooya and Faezirad, 2017), volume (Garo and
Guimaraes, 2018), production mix (Ho et al., 2016), labor (Chi, 2010)
and delivery flexibility (Ho et al., 2016). The high market volatility and
complex industrial dynamics inherent in high-cost environments force
companies located in such contexts to be more flexible (Chi et al.,
2009). This mean that high-performing companies in high-cost contexts
develop capabilities linked to flexibility (Chi et al., 2009; Ward et al.,
1995).
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The fifth group of capabilities is organized into an innovation
dimension. These capabilities focus on the introduction and
development of new solutions including products, services, processes,
supply chains and markets (Bulak and Turkyilmaz, 2014; Zhao et al.,
2002). In high-cost environments, high innovation is considered as a
necessity to sustain a competitive advantage (Ferrer et al., 2011). As
mentioned above, successful companies in high-cost contexts respond
to the current competition through differentiation strategies. Some
companies differentiate themselves through quality-related capabilities
(Koufteros et al., 2002), which allow them to provide high performing
products while others differentiate themselves through time-related
capabilities that allow them to rapidly satisfy customer needs (Ferrer et
al., 2011). A third option is to differentiate based on innovation-related
capabilities (Lau et al., 2013).

The sixth group of capabilities is organized into a sustainability
dimension. These capabilities focus on increasing the sustainability of
the operations in various ways. This means reducing the impact on the
environment (Pooya and Faezirad, 2017), consuming fewer natural
resources and generating limited emissions (Espino-Rodriguez, 2016).
In the literature, it is not fully evident that these capabilities are critical
for competitive manufacturing in a high-cost environment. This could
be related to the high complexity of these capabilities, which require a
mature approach and the availability of resources that not all companies
seem to have (Longoni and Cagliano, 2015).

5.2.2 Critical operations capabilities in a high-cost environment
from LMEs and SMEs perspectives

The combination of Study II and Study III and specifically the findings
of Paper 2, Paper 3, Paper 4 and Paper 5 support an analysis of critical
operations capabilities based on different companies’ sizes. All case
companies included in Study II and Study III have confirmed and
supported the operations capabilities and their dimensions identified in
Study I. All capabilities and dimensions identified in Study I were
considered critical in a high-cost environment, although they had
different emphases. The different industries in which the case
companies operate do not seem to have revealed major differences in
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the findings. Although small, the difference in the emphasis put on
critical operations capabilities between LMEs and SMEs are shown in
Table 16 (considering that all operations capabilities included in the
framework are considered critical from the case companies selected,
Table 16 shows the extra emphasis put on some of them from LME's
and SME’s perspectives).

Table 16 Critical operations capabilities for LMEs and SMEs in a high-cost
environment (based on findings from Studies II and III)

LMEs SMEs
Dimension Capability (Study Il)  (Study )
Cost Cost efficiency +
Resource efficiency +
Process efficiency +
Quality Product quality + +
Service quality + +
Process quality + +
Delivery dependability + +
Brand quality + +
Supplier dependability + +
Time Delivery time +
Time to market +
Flexibility Product flexibility +
Product line flexibility +
Volume flexibility +
Production mix flexibility +
Labor flexibility +
Delivery flexibility +
Supplier flexibility + +
/nnovation Product innovation + +
Service innovation + +
Process innovation + +
Technology innovation + +
Market innovation + +
Supply chain innovation + +

Sustainability Product sustainability

Process sustainability

Supply chain sustainability

On an overall level, both manufacturing LMEs and SMEs emphasize
capabilities related to quality. Independent of their sizes, all case
companies included in Study II and Study III focus on producing high
quality products before addressing cost issues.

62



Previous research has suggested that quality-related capabilities are the
most critical in high-cost environments (Gelders et al., 1994; Kaipia
and Turkulainen, 2017). The empirical findings show that, despite the
different industries of the companies selected, there is a general
agreement that providing durable, high-performance products and
products/services with consistent quality are critical operations
capabilities for manufacturing companies located in high-cost
environments. The rule “quality before cost” presented by Hay and
Williamson (1991) appears to be valid. The strategic importance of
quality-related capabilities in high-cost environments is further
supported in the manufacturing relocation literature, which highlights
the idea that that many of the motives for moving manufacturing back
to high-cost environments are related to improving quality (Arlbjern
and Mikkelsen, 2014; Engstrom et al., 2018; Johansson et al., 2019).

Moreover, another similarity between manufacturing LMEs and SMEs
in the empirical studies revealed that capabilities related to
sustainability are considered critical; however, both LMEs and SMEs
believe that they need to be further strengthened and improved in the
future. This could be related to the high complexity of these capabilities
(Longoni and Cagliano, 2015) and to the development of sustainable
supply chains. One major challenge of sustainability for manufacturing
LMESs and SMEs and their supply chains is the broader set of economic,
environmental and social norms and criteria that needs to be met
(Elkington, 2002; Seuring and Miiller, 2008). However, both
manufacturing LMEs and SMEs have revealed a robust awareness of
sustainability issues and the strong need for improvements in the future;
however, they were not a priority focus at the time the data was
collected.

In Paper 3, manufacturing LMEs also emphasized capabilities related
to time and cost, which are ranked higher than all the other dimensions
(based on the questionnaire results presented in Paper 3). The findings
of Paper 3 are also supported in the multiple case study presented in
Paper 4. Cost is considered in a broader perspective rather than just
reducing the total cost; instead, these manufacturing companies focus
on improving process and resource efficiency as well. Both cost and
time related capabilities are strictly linked to the implementation of lean
methods. Usually, the focus is on increasing productivity by increasing
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output or/and reducing inputs to improve overall profitability (Tay,
2016). Moreover, when analyzing the capabilities in-depth in Paper 4,
new capabilities were identified that emphasized a service perspective
(service quality) and a supply chain perspective (supplier dependability,
supplier flexibility, supply chain innovation and supply chain
sustainability). On one side, it is important to emphasize the appropriate
treatment of customers, making products easily obtainable to customers
and providing them with effective after-sales services (Bolivar Cruz
and Espino Rodriguez, 2008). On the other side, it is important to adopt
a holistic approach to the supply chain (Christopher, 2016) and when
developing specific operations capabilities. These aspects are both
important because the most successful manufacturing companies
appear to be those that have carefully linked their internal processes to
external suppliers and customers in unique and agile supply chains
(Christopher, 2016; Seuring and Miiller, 2008).

In Paper 5, manufacturing SMEs confirm and support the operations
capabilities and the dimensions proposed but with different emphasis
compared to manufacturing LMEs in Paper 2, Paper 3 and Paper 4.
Manufacturing SMEs in high-cost environments seem to emphasize
capabilities related to innovation and flexibility. Innovation-related
capabilities may also be the foundation for the development of other
capabilities such as those related to flexibility, quality and
sustainability. Innovation is therefore considered in a broader sense: it
is about finding new combinations of products and services that can
help manufacturing companies to adapt to different industries (Nair and
Boulton, 2008). In this sense, identifying and exploiting new markets
creates essential benefits and opportunities for SMEs located in high-
cost environments. The strategic importance of innovation-related
capabilities in high-cost environments is further supported in the
manufacturing relocation literature, which emphasizes that one
important driver for relocating manufacturing to high-cost
environments is better access to technology, IT, and stronger protection
of know-how (Sequeira and Sansone, 2021; Tate et al., 2014).
Moreover, manufacturing SMEs usually need to respond to a customer
demand that requires a higher variety of products and customization,
but the quantity required is usually smaller than LMEs (Zheng ef al.,
2019). These differences in demands might be a way for manufacturing
SME:s to develop and emphasize flexibility-related capabilities. These
capabilities are also reflected in the way that these companies organize
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their production, which is usually characterized by a combination of
both automated and manual operations to take advantage of their
relative strengths and attributes (Groover, 2016).

5.3 Contribution of critical operations capabilities to
competitive advantage in a high-cost environment

This section aims to discuss the findings in relation to the second
research question:

RQ2: How do critical operations capabilities contribute
to competitive advantage in a high-cost environment?

The discussion is based on the findings from Study II and III presented
in Papers 2-6. The combination of the findings revealed that
manufacturing companies in a high-cost environment achieve a
competitive advantage by implementing different strategies. These
strategies are usually based on the development of critical operations
capabilities. Study II provided understanding on how critical operations
capabilities contribute to competitive advantage from LME’s
perspective. Study III gained further knowledge on how critical
operations capabilities contribute to competitive advantage from
SME’s perspective. The combination of data collected in Study II and
Study III (presented in Paper 6) first identified different challenges that
are faced by both manufacturing LMEs and SMEs in a high-cost
environment and, second, identified different solutions adopted to meet
those challenges.

A major stream of research in the operations management field
concerns how companies use their operations capabilities to compete
with others (Hayes and Wheelwright, 1984; Skinner, 1969, Nand et al.,
2013). The relationship between operations capabilities is an important
element of operations strategy (Flynn and Flynn, 2004). Study II and
Study III and the investigation of operations capabilities in a high-cost
environment showed how manufacturing companies develop
operations capabilities in a cumulative way, which means that these
capabilities usually exist simultaneously in a mutually reinforcing way,
rather than being a trade-off (Sansone and Sequeira, 2021; Flynn and
Flynn, 2004). The findings presented in Paper 5 show how
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manufacturing SMEs implement innovation-based strategies, which
support the development of quality and flexibility capabilities. At the
same time, the development of flexibility-related capabilities can
support the improvement of time-related capabilities such delivery time
and time to market. As deduced from the empirical findings in Paper 2
and Paper 4, manufacturing LMEs emphasize the development of
capabilities related to the quality dimension such as process quality,
product quality and delivery dependability. Once the development of
quality-related capabilities is satisfied, companies in a high-cost
environment focus on the development of other capabilities. Operations
capabilities are cumulative by nature, and to achieve a successful
strategy, these capabilities need to be built on one another (GroBler and
Griibner, 2006). Paper 2 and Paper 4 provide several examples for
LMEs that support the cumulative theory of capabilities (Avella et al.,
2011; GroBler and Griibner, 2006; Schoenherr et al., 2012). For
example, by adopting cost-reduction strategies like lean, manufacturing
LMEs in a high-cost environment not only increases their cost
efficiency and flow efficiency, but also improves product and process
quality. Some companies focus on developing process quality, which in
turn helps them to reduce the time to market. It is therefore apparent
that the complex nature of interrelationship between the different
capabilities and case companies can provide insights into alternative
paths to high performance.

Based on the findings of this research, the manufacturing companies
involved in the different studies appear to implement strategies that
allow them to differentiate themselves from their competitors. These
manufacturing companies are facing high costs due to the environment
in which they operate. As such, these companies need to differentiate
their products from the low-cost competition. To do this, they
implement differentiation strategies based on the development of
capabilities that are not related to cost. They instead implement
capabilities such as quality, innovation, flexibility, time and
sustainability. Because of the high labor costs that these manufacturing
companies are facing, low-cost manufacturing is not viewed as a
strength, especially in manufacturing SMEs (as shown in Paper 5). To
better adapt to the market conditions, manufacturing companies aim to
excel in developing innovations and flexibility capabilities as
demanded by the market. Moreover, their quality management has a
strong emphasis on customer satisfaction and continuous improvement,
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which also highlights the important role of service (as shown in Paper
4). In Paper 3, the evaluation of operations capabilities in a high-cost
environment shows that companies in such a context differentiate
themselves from their competitors in different ways. The first option
concerns a differentiation through the development of quality-related
capabilities, which allows them to provide high-performing products
(Ferrer et al., 2011). The second option concerns a differentiation
through the development of time-related capabilities, which allows
them to rapidly satisfy customer needs (Ferrer ef al., 2011). The third
option concerns a differentiation through the development of
innovation-related capabilities, which allows them to offer innovative
products and solutions that are hard to imitate (Ferrer et al., 2011; Lau
et al., 2013). The findings of this research also give insights into
sustainability-related capabilities. These capabilities are not strongly
supported in the literature for competitive manufacturing in high-cost
environments (Longoni and Cagliano, 2015). However, the
investigation of these capabilities in the studies revealed that even
though, on the overall level, they received lower emphasis than other
capabilities, they are still considered critical by the companies included
in this research. Study II and Study III also show that sustainability
aspects are part of continuous improvement programs that companies
in a high-cost context implement for increasing the quality of products
and processes. However, this also must be considered from a supply
chain perspective, as companies in a high-cost environment do not
compete as single entities, but instead as part of supply chains
(Christopher, 2016).

To achieve a competitive advantage in a high-cost environment,
manufacturing companies face several challenges. Paper 6 presents an
investigation of these challenges. The challenges were identified then
summarized and categorized in six dimensions: cost, quality, time,
flexibility, innovation and sustainability. The challenges identified are
also consistent to the findings of Paper 2, Paper 3, Paper 4 and Paper 5.
Quality and innovation dimensions included a higher number of
challenges, which can be related to the strong focus on developing
quality and innovation capabilities to achieve a competitive advantage.
In a low-cost environment, a common route to success in manufacturing
is through imitation, whereas in a high-cost environment, innovation is
what often brings about success (Roos and Kennedy, 2014). This view
is partly supported by the findings of the research, as case companies in
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Study II and Study III highlighted the key role of innovation. Hence,
innovation is considered as the secret key for implementing solutions
that are able to meet current challenges. As supported in Paper 6,
common solutions are related to process improvements and associated
technologies such as industrial internet of things (IloT), cloud
manufacturing, big data analytics, and additive manufacturing
(Demartini et al., 2018). In line with findings from Paper 4 and Paper
5, digitalization and smart manufacturing are considered as innovative
solutions that are implemented to also improve the organization of the
supply chains. The physical flow of products is continuously mapped
on digital platforms; this results not only in improving flexibility and
product customization but also in creating highly transparent and
integrated supply chains. However, manufacturing companies in high-
cost environments must either protect their innovative knowledge from
becoming globally accessible, or be able to create and utilize codified
knowledge quicker than manufacturing companies located in more
favorable cost locations (Roos and Kennedy, 2014). This is also strictly
connected with building and maintaining strong relationships with
external partners such as lead customers and suppliers. These abilities
were also emphasized in Paper 4 and Paper 5. A strong collaboration
between the different actors in the supply chain and an engaged working
relationship with research providers and universities benefit
manufacturing companies in improving their innovation-related
capabilities and their growth.

5.4 Discussion of method

This research was conducted through the implementation of different
research strategies: a systematic literature review, a focus group, and
multiple case studies. The use of a mixed method approach that
combines both quantitative and qualitative research enabled a more
well-rounded and complete picture to be drawn (Bell et al., 2018). The
mixed method approach only enriched the findings, but it also increased
the researcher’s understanding of the different research methods.
Adopting different methods and techniques made it possible to reach a
further understanding of the different methods, including their
advantages and disadvantages.

The systematic literature review created the foundation for the entire
research process. However, it also revealed some challenges and
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difficulties in analyzing and interpreting the rich amount of data
collected. To manage the extensive amount of data, the papers included
in the final sample were analyzed by following a clear protocol that
made it possible to identify patterns, themes and issues, and conceptual
content in the field (Seuring and Miiller, 2008). The clear structure and
transparency of the process allowed for the reproduction of its process
and an update of the content during different time periods. One of the
limitations of this research strategy is related to the dynamic nature of
the topic of operations capabilities. As discussed in this thesis, these
capabilities and the terms used may change over time. To address this
limitation, the systematic literature review was updated during a second
time period. On this occasion, an analysis of the environment discussed
in the papers was also included.

The focus group analyzed the operations capabilities identified in the
literature in a high-cost environment. In this research, the focus group
was implemented to evaluate and investigate the findings from the
literature review in a specific context. However, some researchers have
suggested that focus groups are weaker than other methods, such as
surveys (Bell et al., 2019). To allow triangulation and strengthen the
findings, both quantitative and qualitative approaches were
implemented. Hence, a questionnaire and a group discussion were
included in the focus group session. This choice made it possible to
enrich the findings and collect improved data. Although the focus group
included fourteen managers from five different Swedish manufacturing
companies, the evaluation of the operations capabilities did not attempt
to draw statistical generalization for manufacturing companies in
Sweden. In this sense, the results are valid and limited to those five
manufacturing companies selected. Another limitation is related to the
selection of the participants in the focus group, which could have an
impact on the results of the focus group. Although the low number of
participants might raise questions on the validity of the results, the use
of multiple data collection techniques decreased the impact on the
results’ validity to an extent. The limitations of the focus group were
met through the implementation of multiple case studies for a further
and richer investigation of the operations capabilities evaluated and
discussed in a high-cost environment.

The multiple case studies analyzed the research topic in-depth, adding
a high-cost environment perspective to the topic under investigation.
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Different data collections were used to create a triangulation, which
would increase the validity of the research. Moreover, a within and
cross-case analysis were conducted. It is important to first become
familiar with each case as a stand-alone entity, and then allow the
unique patterns across cases to emerge (Voss ef al., 2002). However,
one limitation could be that all twelve case companies selected were
manufacturing companies located in Sweden. Even though Sweden can
be considered as part of a high-cost environment (see Section 2.2), the
findings are still specific to the country, which makes their
generalizability somewhat limited. Moreover, the data analysis in the
multiple case studies can be considered as subjective and influenced by
the researcher’s interpretations of events as suggested by Williamson
(2002). To avoid an early interpretation of the data and early
conclusions, the data techniques and findings were constantly revised
throughout the research process. Moreover, in some cases (i.e., multiple
case study A), the data collection and data analysis were conducted by
different researchers, thus minimizing the risk of subjectivity in the
conclusions drawn. In all case studies, the raw data was always
separated from the case study protocol and from possible notes and
comments of the researcher. Additionally, to maintain traceability, all
the data analysis and findings were linked back to the raw data such as
interview, questionnaire or specific document.
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6 Conclusion

This chapter presents the conclusions of this research. It outlines the
theoretical contributions and practical implications. Finally, it
concludes with the limitations of this research and presents some
suggestions for further research.

6.1 Answering the research questions

The purpose of this research was to investigate critical operations
capabilities and how they contribute to a competitive advantage in
a high-cost environment. To fulfill the purpose, two research
questions were formulated and three studies were conducted. The
conclusions drawn in this thesis are presented in relation to the two
research questions. The first research question was:

RQ1: What are the critical operations capabilities for
competitive manufacturing in a high-cost environment?

Based on the findings presented in this thesis, it can be concluded that
companies in a high-cost environment develop different operations
capabilities to gain competitive advantage. Due to their dynamic nature,
operations capabilities are exposed to change in terms of time, as
evident from the findings of the literature review as well as the
empirical investigation. The findings propose a framework including
twenty-seven operations capabilities, which are organized into six
dimensions: cost, quality, time, flexibility, innovation and
sustainability. It can be concluded that, despite the different industries,
manufacturing companies in a high-cost environment seem to
emphasize a broad set of capabilities related to quality, time, flexibility,
innovation and sustainability rather than only cost-related capabilities.
Differences by company size were marginal.

RQ2: How do critical operations capabilities contribute
to competitive advantage in a high-cost environment?

Based on the findings presented in this thesis, it can be concluded that

companies in a high-cost environment achieve a competitive advantage
through the implementation of differentiation strategies. The strategies
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implemented are usually based on the development of non-cost related
capabilities such as quality, time, flexibility, innovation and
sustainability. Hence, competitive advantage is achieved by offering
customers superior value than competitors, through tailored services,
flexibility, and higher levels of quality and innovation.

6.2 Theory contributions

Critical operations capabilities have been studied mainly in low-cost
environments. The research presented in this thesis overcomes the
shortcomings of the previous studies by contributing knowledge on
critical operations capabilities in a high-cost environment. The first
contribution concerns a deeper understanding on what capabilities
manufacturing companies need to develop to be competitive in a high-
cost environment. This research enriches the current debate on
operations strategy in a high-cost context, and it provides an overview
on operations capabilities, which can be used by researchers as a
starting point for further research and assessment. The capabilities
investigated in this research can aid researchers in gaining a better
understanding of the operations strategy through the clarification of
critical operations capabilities. Hence, this research expands the
existing knowledge on operations strategy.

The second contribution concerns the dynamic nature of operations
capabilities. Hence, this study contributes to the ongoing process of
gaining knowledge (Eriksson, 2015) on operations capabilities as part
of the operations strategy, which are dynamic and based on the
environment and circumstances in which they are developed (Frohlich
and Dixon, 2001). Operations capabilities are dynamic and subject to
change in terms of time. They are also subject to change in terms of the
manufacturing environment, as evident from the empirical
investigations. While the investigation of these capabilities is an
important initial step for understanding how competitive advantage can
be attained, researchers need be careful not to make blanket statements
as to which operations capabilities companies need to develop, but
instead evaluate the specific circumstances under which manufacturing
takes place.

The third contribution concerns the in-depth investigation of these
capabilities in a high-cost environment. The research also reveals the
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importance of additional operations capabilities: service quality,
supplier dependability, supplier flexibility, supply chain innovation,
and supply chain sustainability. The identification of these new
capabilities revealed a strong emphasis on service and the importance
of a supply chain perspective in a high-cost environment. Moreover, it
investigates critical operations capabilities in a high-cost environment
from both LME’s and SME’s perspectives, which provides an overview
of which capabilities are emphasized in different manufacturing
companies. It contributes to the debate on how manufacturing
companies with different sizes achieve a competitive advantage in a
high-cost environment.

6.3 Managerial implications

Relevant implications for practice can be drawn from this research. The
first implication is related to the extensive list of operations capabilities
derived from the literature review, the analysis of secondary data, and
the analysis through the focus group and multiple case studies, which
can provide managers with a detailed overview of critical operations
capabilities in a high-cost context. It becomes fundamental to consider
these capabilities for implementing successful strategies that better fit
high-cost contexts and help companies to achieve a sustainable
competitive advantage. In relation to the manufacturing relocation
process, which has been ongoing over the last few decades (Jensen and
Pedersen, 2011), and the significant movement of manufacturing from
high-cost to low-cost environments, companies located in high-cost
environments are able to identify capabilities they need to develop to
be able to compete with low-cost manufacturing markets.

The second implication is connected to the strong focus on quality-
related capabilities in a high-cost environment. The findings of this
thesis emphasize the importance of the development of quality-related
capabilities in the specific high-cost environment. Companies that
compete in this context need to carefully implement management
actions that will strengthen capabilities such as product quality, process
quality, delivery dependability and brand quality. This context provides
strong incentives that can support companies in improving quality-
related capabilities, such as the proximity to better resources, access to
technology, innovative suppliers and a skilled labor force.
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The third implication is related to the implementation of differentiation
strategies in high-cost environments. The findings of this thesis reveal
that companies in a high-cost environment achieve a competitive
advantage through differentiation strategies that are based on the
creation of a value advantage through tailored services, reliability and
high responsiveness. The literature suggests that differentiation
strategies can lead to sustainable performance compared to cost
leadership strategies (Banker et al., 2014). However, differentiation
strategies can also lead to negative consequences. Managers that decide
to implement these types of strategies need to consider that pursuing a
differentiation strategy might lead to more risk and unstable earnings;
they should understand if the advantages from sustainable performance
compensate the additional risk that such a strategy imposes (Banker et
al., 2014).

The fourth implication is related to the cumulative nature of operations
capabilities. The findings of this thesis reveal that to gain a competitive
advantage, manufacturing companies in a high-cost environment need
to develop critical operations capabilities in a cumulative way.
Managers needs to focus on developing the critical capabilities by
developing capabilities on cumulative way. This approach highlights an
effort to develop different dimensions of operations capabilities in
parallel. It is also fundamental to focus on developing those capabilities
that are critical in the specific environment in which the company
operates. This research provides an overview on the key capabilities
that are critical to consider in a high-cost environment. Hence,
capabilities related to quality, time, flexibility and innovation should be
the initial focus for manufacturing companies that wish to compete in a
high-cost environment.

6.4 Limitations and further research

As in any research, there are limitations on the findings generated. The
findings of this thesis reveal that all the capabilities identified were
considered critical in a high-cost environment. However, the
investigation was limited to manufacturing companies located in
Sweden; a large-scale investigation of operations capabilities in a high-
cost environment is still needed to be able to generalize the findings.
More survey-based studies can be implemented to reach a broader
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sample of companies located in different countries within a high-cost
environment.

Since manufacturing companies develop operations capabilities to
achieve higher levels of performance (Schroeder et al., 2002), future
research should also investigate the relationship between operations
capabilities and organizational and operational performance. To do this,
it is important to first set a measurement and assessment tool for each
operations capability and dimension. The second task would be to find
a link between operations capabilities and the company’s operational
and organizational performances.

This research mainly focused on the investigation of operations
capabilities in a high-cost environment. However, interesting insights
can also be reached when comparing the findings from high-cost
environments to those from low-cost environments. Future research
could focus on the investigation of critical operations capabilities in a
low-cost environment. The investigation of critical operations
capabilities in a different context could help the understanding of its
relevance and to find similarities and differences between low and high-
cost environments. This would support companies in the formulation of
a winning operations strategy or by guiding them through a hypothetical
relocation process.
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Appendices

Appendix 1

Guide semi-structured interview for multiple case study A

A. Interviewee’s presentation
1.What is your role in the company?
2.What is your main task and responsibility?
3.In which department are you working in?

B. Company’s presentation
4.What is the company working on?
5.In which sector is the company operating?
6.What kind of product is the company producing?
7.How many employees are involved in the company?
8.How is the company’s organization?

C. Company’s strategy
9.What is the business strategy of the company?
10. What is the company’s competitive advantage in the
market?
11. What is the manufacturing strategy of the company?
12.What are the main customers?
13. Where are the customers situated?
14. What are the main competitors?
15. Where are the competitors situated?

D. Company’s priorities and capabilities
16. How does the company maintain a competitive
advantage in the market? Why?
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17. What are the main priorities of the company (in terms
of cost, quality, delivery, flexibility, service, innovation,
environment)? Why?

18. Which are the most important priorities? Why?

19. What are the main operations capabilities of the
company (in terms of cost, quality, delivery, flexibility,
service, innovation, environment)? Why?

20. Which are the most important capabilities? Why?

21.What is the future direction of the company
operations’ function in relation to the priorities and
capabilities discussed above? Why?

E. Company’s performance
22.What are the key performance indicators adopted by
the company?
23.How are these key performance indicators related to
the target priorities and capabilities?

F. Additional comments

24.Would you like to add anything else in relation to our
conversation?
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Appendix 2

Questionnaire for multiple case study B

Introduction

To stay competitive, companies must be able to identify, develop
and continuously improve the capabilities that have the greatest
impact on overall competitiveness. This can be achieved by first
determining the most important competitive priorities and then
building up supporting capabilities. This must be done in a way
that ensures that the entire company is strategically aligned and
is working towards the same goal.

The purpose of this survey is to find out how you evaluate
competitive priorities and capabilities that might be important for
your company’s competitiveness. The survey takes about 30
minutes to complete and departs from a framework of
competitive priorities and capabilities. These capabilities will be
evaluated from the following three perspectives:

1. Importance: Rate the capabilities in terms of how important
they are for the company's competitiveness (from 1 = not
important to 5 = very important).

2. Performance: Rate the capabilities in terms of how well the
company is currently performing on them (from 1 = very low
performance to 5 = very high performance).

3. Improvement: Rate the capabilities in terms of how much the

company is currently working on improving them (from 1 = no
improvement efforts to 5 = many improvement efforts).
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Part 1: Importance

Rate the capabilities in terms of how important they are for the company's

competitiveness (from 1 = not important to 5 = very important).

Capability

Definition

Rating

Cost efficiency

The ability to provide products at low cost

Resource efficiency

The ability to maximize the utilization of process resources
(machinery and human)

Process efficiency

The ability to maximize the process output

Product quality

The ability to provide durable, high-performance products

Service quality

The ability to provide high-performance services

Process quality

The ability to provide products/ services with consistent
quality

Delivery
dependability

The ability to deliver on time

Brand quality

The ability to build a strong and positive company image

Supplier The ability to select and develop reliable suppliers
dependability
Delivery time The ability to deliver in a short time frame

Time to market

The ability to have short time frame from product
development to market introduction

Product flexibility

The ability to customize products based on customer
requirements

Product line
flexibility

The ability to provide a wide range of products with different
features

Volume flexibility

The ability to respond to changes in market demand

Production mix
flexibility

The ability to change the manufacturing product mix

Labor flexibility

The ability of employees to perform different types of tasks

Delivery flexibility

The ability to change delivery times and quantities within the
agreed upon delivery time

Supplier flexibility

The ability to select and develop responsive suppliers

Product innovation

The ability to develop and introduce new products

Service innovation

The ability to develop and introduce new services

Process innovation

The ability to develop and implement new processes

Technology
innovation

The ability to develop and implement new technologies

Market innovation

The ability to find and exploit new markets and opportunities

Supply chain
innovation

The ability to develop and implement new supply chain
solutions

Product sustainability

The ability to provide sustainable products

Process sustainability

The ability to manufacture products in a sustainable manner

Supply chain
sustainability

The ability to source and deliver products in a sustainable
manner
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Part 2: Performance
Rate the capabilities in terms of how well the company is currently performing
on them (from 1 = very low performance to 5 = very high performance).

Capability

Definition

Rating

112

Cost efficiency

The ability to provide products at low cost

Resource efficiency

The ability to maximize the utilization of process resources
(machinery and human)

Process efficiency

The ability to maximize the process output

Product quality

The ability to provide durable, high-performance products

Service quality

The ability to provide high-performance services

Process quality

The ability to provide products/ services with consistent
quality

Delivery
dependability

The ability to deliver on time

Brand quality

The ability to build a strong and positive company image

Supplier The ability to select and develop reliable suppliers
dependability
Delivery time The ability to deliver in a short time frame

Time to market

The ability to have short time frame from product
development to market introduction

Product flexibility

The ability to customize products based on customer
requirements

Product line
flexibility

The ability to provide a wide range of products with different
features

Volume flexibility

The ability to respond to changes in market demand

Production mix
flexibility

The ability to change the manufacturing product mix

Labor flexibility

The ability of employees to perform different types of tasks

Delivery flexibility

The ability to change delivery times and quantities within the
agreed upon delivery time

Supplier flexibility

The ability to select and develop responsive suppliers

Product innovation

The ability to develop and introduce new products

Service innovation

The ability to develop and introduce new services

Process innovation

The ability to develop and implement new processes

Technology
innovation

The ability to develop and implement new technologies

Market innovation

The ability to find and exploit new markets and opportunities

Supply chain
innovation

The ability to develop and implement new supply chain
solutions

Product sustainability

The ability to provide sustainable products

Process sustainability

The ability to manufacture products in a sustainable manner

Supply chain
sustainability

The ability to source and deliver products in a sustainable
manner
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Part 3: Improvement
Rate the capabilities in terms of how much the company is currently working
on improving them (from 1 = no improvement efforts to 5 = many improvement

efforts).

Capability

Definition

Rating

12

Cost efficiency

The ability to provide products at low cost

Resource efficiency

The ability to maximize the utilization of process resources
(machinery and human)

Process efficiency

The ability to maximize the process output

Product quality

The ability to provide durable, high-performance products

Service quality

The ability to provide high-performance services

Process quality

The ability to provide products/ services with consistent
quality

Delivery
dependability

The ability to deliver on time

Brand quality

The ability to build a strong and positive company image

Supplier The ability to select and develop reliable suppliers
dependability
Delivery time The ability to deliver in a short time frame

Time to market

The ability to have short time frame from product
development to market introduction

Product flexibility

The ability to customize products based on customer
requirements

Product line
flexibility

The ability to provide a wide range of products with different
features

Volume flexibility

The ability to respond to changes in market demand

Production mix
flexibility

The ability to change the manufacturing product mix

Labor flexibility

The ability of employees to perform different types of tasks

Delivery flexibility

The ability to change delivery times and quantities within the
agreed upon delivery time

Supplier flexibility

The ability to select and develop responsive suppliers

Product innovation

The ability to develop and introduce new products

Service innovation

The ability to develop and introduce new services

Process innovation

The ability to develop and implement new processes

Technology
innovation

The ability to develop and implement new technologies

Market innovation

The ability to find and exploit new markets and opportunities

Supply chain
innovation

The ability to develop and implement new supply chain
solutions

Product sustainability

The ability to provide sustainable products

Process sustainability

The ability to manufacture products in a sustainable manner

Supply chain
sustainability

The ability to source and deliver products in a sustainable
manner
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Appendix 3

Guide semi-structured interview for multiple case study C

A. General information about interviewee
1. What is your role in the company?
e What is your position within the
organization?
e (Canyou briefly describe your tasks and
responsibilities in the company?

B. Company’s strategy and competitive advantage
This section concerns the company’s strategy and competitive
advantage.

2. Where is your manufacturing located?
e Who took the decision of manufacturing in
Sweden?
e Why do you think it is important to
manufacture in Sweden?

3. How does the relationship with your suppliers and
customers work?
e Where are your suppliers mainly located?
e Where are your customers mainly located?

4. What do you think is the main competitive
advantage of the company?
e Why does the customer choose you?
e How do you maintain and support this
competitive advantage in the market?

C. Company’s priorities in relation to production system
This section concerns the development and implementation of
the company’s priorities and capabilities in the production
system.
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. What are the top three priorities (among cost, quality,
time, flexibility, innovation, sustainability) that your
company have?

. Among the top three priorities that your company
have, which one do you think is the most important
for your company to be competitive?
e Why do you think it is the most important?
e Do you have any example based on specific
products?

Based on the top three priorities that your company
have, which capabilities does your company have ?

. Which priorities (excluding the top three priorities)
do you think are important for the company to
consider in the future?
e Why do you think it is important to reach
these priorities in the future?
e How are you planning to reach these
priorities in the future?

. How do you ensure the top three priorities in the
production system?

e What solutions/technologies/methods did
you implement in the production system to
reach better performances in the top three
priorities of the company?

e How are they practically implemented in the
production system? Do you have any
examples?

e Do you have any example based on specific
products?
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10. What changes and improvements do you think are
needed in the production system that will help you
to reach better performances in the top three
priorities of the company?

e How are you planning to make these
improvements?

D. Company’s challenges in manufacturing
Please briefly describe the company’s challenges for
maintaining production in Sweden and for competing from
high-cost environment.

11. What are the three main challenges that you
experienced to be able to produce competitively in

Sweden?
e How do you deal with these challenges in
practice?

e Do you think you have the right resources
available to deal with these challenges?

E. Company’s priorities and performance
This section concerns the company’s performance in relation to
cost, quality, time, flexibility, innovation, and sustainability.

12.What KPIs do you use which are related to COST?
(For example: Raw material cost, aggregate
production cost, ROI, etc.)

13. What KPIs do you use which are related to
QUALITY? (For example: scrap number, rework
number, Overall Equipment effectiveness OEE, etc.)

14.What KPIs do you use which are related to TIME?
(For example: cycle time, on time delivery, time to
market, etc.)

What KPIs do you use which are related to
FLEXIBILITY? (For example: volume flexibility,
product variety, mix flexibility, etc.)
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15. What KPIs do you use which are related to
INNOVATION? (For example: number of innovation
projects started, number of new products launched,
etc.)

16. What KPIs do you use which are related to
SUSTAINABILITY? (For example: carbon footprint,
energy consumption, waste reduction rate, supplier
environmental sustainability index, etc.)

e How do you use these KPIs?

F. Concluding remarks

17.What is there more that you would like to add?

18. Where can we find documents related to any of the
topic discussed today that we could have access to?

19. We would like to obtain a better overview of the
company’s strategy and production. Which other
people within the company are relevant for
participation in further interviews?
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Critical Operations Capabilities for Competitive
Manufacturing: A High-Cost Environment
Perspective

Manufacturing companies operating in a high-cost environment are facing many challenges
attempting to achieve a competitive advantage. These challenges have encouraged
manufacturing companies to relocate their manufacturing operations froma high-cost to low-
cost environment, creating issues for the western social welfare. Manufacturing companies
located in a high-cost environment must be able to improve their overall competitiveness to
maintain their manufacturing in such environment.

Research has shown that the competitive success of a company depends on its ability to
identify, develop and improve those operations capabilities that have the highest impact
on their competitiveness. However, the literature provides limited emphasis on critical
operations capabilities for competitive manufacturing in a high-cost environment. Therefore,
the purpose of this research is to investigate critical operations capabilities and how they
contribute to a competitive advantage in a high-cost environment.

To fulfill the purpose, two research questions have been formulated. The first research
question is: what are the critical operations capabilities for competitive manufacturing
in a high-cost environment? The second research question is: How do critical operations
capabilities contribute to competitive advantage in a high-cost environment? The research
questions were answered through different studies and the implementation of different
research strategies.

This thesis contributes with increased knowledge on critical operations capabilities in a
high-cost environment and how they contribute to a competitive advantage. This research
has provided an updated and modernized framework of critical operations capabilities in a
high-cost environment. Furthermore, this research has also offered an overview on different
strategies which are implemented in a high-cost environment for reaching a competitive
advantage. Thus, it also included an analysis on challenges and solutions faced by competitive
manufacturing in a high-cost environment.
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