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Abstract 

Operations capabilities provide the fundamental basis of competitive advantage for 

manufacturing firms. Thus, it is crucial for managers as well as researchers to understand the 

importance of operations capabilities within the respective market environment. This thesis 

evaluates the most important operations capability dimensions as well as operations capabilities 

for competitive manufacturing in a high-cost environment and how they differ based on 

manufacturing firm characteristics. Therefore, a quantitative survey was conducted within the 

high-cost environments Sweden and Germany. Empirical findings show that quality is the 

order-winning criterion in high-cost environments, followed by delivery, cost and flexibility. 

However, the importance highly differs across the various manufacturing firm characteristics. 

Managers of manufacturing firms in high-cost environments can use these findings to validate 

and adjust their operations strategy to achieve a competitive advantage. 
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1. Introduction 

The first chapter presents the background of the thesis, providing a general 

understanding of the topic of operations capabilities and operations strategy as well 

as the current reshoring trend to high-cost environments. Following, the underlying 

problem is brought up leading up to the purpose and the research questions of the 

thesis. Lastly, the scope and delimitations are discussed. 

1.1 Background 

The current competitive environment characterised by fast-changing customer demands, 

rapid innovation and open globalised markets is a result of the ongoing era of 

globalisation creating a complex and uncertain environment (Koufteros, Vonderembse, 

& Doll, 2002; Sansone, Hilletofth, & Eriksson, 2017). Companies previously serving 

local markets nowadays operate in the global marketplace driving the global 

competitiveness. Subsequently customers have the ability to choose from a broad variety 

of manufacturing firms and hence they are more likely to switch to other manufacturers 

if demands and expectations are not met (Phusavat & Kanchana, 2007). This development 

has resulted in shorter product life cycles and thus time to market has become crucial to 

differentiate from competitors and to maintain a long-term competitive advantage 

(Koufteros et al., 2002; Phusavat & Kanchana, 2007). Given the competitive 

environment, manufacturing firms need to establish competitive capabilities that have a 

strong customer focus as well as superior strength relative to its competitors (Hallgren, 

Olhager, & Schroeder, 2011; Koufteros et al., 2002).  

 

A common strategy of manufacturing firms in the past three decades has been to establish 

competitive capabilities by striving for a cost advantage mainly by offshoring their 

manufacturing to low-cost environments characterised by low labour, engineering and 

managerial cost (Bailey & Propris, 2014; Tate, Ellram, Schoenherr, & Petersen, 2014). 

However, recent years show a development towards reshoring due to the fact that the 

previous cost advantage has declined to a minimal level (Bailey & Propris, 2014; 

Phusavat & Kanchana, 2007; Tate et al., 2014; Wiesmann, Snoei, Hilletofth, & Eriksson, 

2017). Reasons can be found in the development of low-cost environments resulting in 
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higher labour, raw material, energy and transportation cost (Bailey & Propris, 2014; Tate 

et al., 2014). Another reason for this development is the increasing customer expectations 

for quality, delivery and flexibility which is often not met at a sufficient level in low-cost 

environments located far away from market (Bailey & Propris, 2014; Tate et al., 2014). 

Hence, it can be assumed that the importance of competitive capabilities might change 

over time and may differ between low-cost and high-cost environments. 

 

Research proves that a business strategy mediates between the environment and the 

operations strategy (Koufteros et al., 2002; Ward, 2000). A business strategy sets the 

dimensions that form the advantage of manufacturing firms, for example price vs. 

differentiation (Ward, 2000). Operations strategy can be described as a competitive tool 

to achieve the overall business and corporate goals by developing, strengthening and 

abandoning operations capabilities (Größler & Grübner, 2006; Sansone et al., 2017). 

Furthermore, operations strategy embodies the decision of defining, establishing and 

investing in a certain set of chosen operations capabilities to build up a long-term 

competitive advantage (Figure 1) and therefore can be seen as a strategic asset of 

manufacturing firms (Hallgren, 2007; Sansone et al., 2017; Ward, Bickford, & Leong, 

1996). Hence, operations strategy directly links to the accomplishment of the 

manufacturing firms order-winners and qualifiers (Hill, 1995). 

 

From a manufacturing perspective the qualifying criteria meet the basic customer needs 

and are therefore critical to qualify for winning orders (Hallgren et al., 2011; Hill, 1995). 

By contrast, order-winning is achieved by showcasing a superior set of operations 

capabilities which differentiate from competitors (Koufteros et al., 2002). To build up a 

superior set of operations capabilities, an operations strategy first needs to set goals and 

objectives which form competitive priorities and dictate the future direction of 

manufacturing firms (Koufteros et al., 2002; Phusavat & Kanchana, 2007). A successful 

implementation of the competitive priorities results in the development of operations 

competencies (Koufteros et al., 2002).  By assigning tangible resources (for example 

production systems and financial resources) as well as intangible resources (for example 

training and management’s attention) to a certain set of competencies, manufacturing 

firms are able to develop them towards competitive operations capabilities (Größler 

& Grübner, 2006; Koufteros et al., 2002).  
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A set of competitive operations capabilities facilitates efficient exploitation of resources 

resulting in better profit margins and higher sales volumes through superior products and 

services (Größler & Grübner, 2006; Koufteros et al., 2002). Thus, they provide a superior 

value for the customer and therefore form a non-substitutable and inimitable strategic 

asset which needs to be managed and maintained to achieve a long-term payback 

(Sansone et al., 2017; Ward et al., 1996). Therefore, it can be concluded that operations 

capabilities create the basis for competition between manufacturing firms (Hallgren, 

2007). 

 

Figure 1: Operations strategy for manufacturing firms in context (based on (Miller & 

Roth, 1994; Sansone et al., 2017; Ward, 2000)) 

1.2 Problem discussion 

Within the topic of operations strategy, the area of operations capabilities is well-

researched. During the last decades, literature developed a mutual understanding of the 

fundamental operations capabilities and agreed on four main operations capability 

dimensions. Even though minor differences in terminology exist, main dimensions can 

be classified as cost, quality, delivery and flexibility (Ferdows & De Meyer, 1990; 

Größler & Grübner, 2006; Hallgren, 2007; Miller & Roth, 1994; Ward, Bickford, & 

Leong, 1996). The importance of the operations capabilities is pointed out by Miller and 

Roth (1994), linking the operations capabilities to the operations strategy as well as to the 

overall business strategy. Thus, the operations capabilities can be considered as strategic 

assets which are developed over time (Ward et al., 1996).  
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Even though there is a consensus regarding the four generic operations capability 

dimensions, changing environments and external factors require continuous reviews of 

the framework. Hence, new capabilities emerged over time resulting in new additional 

dimensions such as innovation, environment and service (Miller & Roth, 1994; Sansone 

et al., 2017). Conducting a systematic literature review, Hilletofth and Sansone (2018) 

recently reviewed and updated the framework of Miller and Roth (1994) resulting in 

seven operations capability dimensions and 24 operations capabilities. Operations 

capabilities form the future direction of the operations strategy (Phusavat & Kanchana, 

2007). Hence, it is important that operations capabilities are clearly defined and 

established to generate long-term competitive advantage for manufacturing firms 

considering the customer demands (Koufteros et al., 2002; Sansone et al., 2017). 

 

As circumstances and conditions change over time, theoretical models and frameworks 

need to be evaluated, empirically tested and updated to coincide with the current 

competitive environment (Sansone et al., 2017). Even though there is a mutual agreement 

within the literature on the generic operations capability frameworks, little empirical 

research has been conducted on the environmental and contextual impact on defining and 

establishing important operations capabilities for manufacturing firms (Größler 

& Grübner, 2006; Sansone et al., 2017). Thus, on a global perspective manufacturing 

firms operate in different environmental settings. One approach in literature to segment 

these environments is to divide them into high-cost and low-cost environments (Sansone 

et al., 2017). Manufacturing firms located in the high-cost environment have experienced 

an intensified competition in the light of the ongoing offshoring as well as the reshoring 

process (Spring, Hughes, Mason, & McCaffrey, 2017; Tate et al., 2014). Hence, it can be 

assumed that the importance of operations capabilities may differ dependent on the 

environment the manufacturing firm operates in (Sansone et al., 2017). This reveals an 

existing gap in the current literature which needs to be studied using empirical data.  

 

1.3 Purpose and Research questions 

Given the gap identified in literature, research conducted with specific emphasis on 

important operation capability dimensions and the underlying operations capabilities in 
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the individual market environments of low- as well as high-cost environments are lacking. 

Hence, this thesis focus on closing the existing research gap for operations capability 

dimensions and operations capabilities in the high-cost environment. Furthermore, it 

presents the most important operations capability dimensions as well as capabilities for 

manufacturing firms to be competitive in regards to its specific characteristics. Thus, the 

purpose of this thesis is to provide a comprehensive overview of the importance of 

specific operation capability dimensions and operations capabilities for different 

manufacturing firm characteristics for competitive manufacturing in a high-cost 

environment. Hence, the general purpose is formulated as follows:  

 

“To evaluate the most important operations capability dimensions as well as 

operations capabilities for competitive manufacturing in a high-cost environment 

and how they differ based on manufacturing firm characteristics.” 

 

To reach the purpose, two research questions were created to close the existing research 

gap. Based on the recently published framework by Hilletofth and Sansone (2018) 

providing an updated set of operations capability dimensions and operations capabilities, 

the first part of fulfilling the purpose is to evaluate the importance of the operations 

capability dimensions as well as the operations capabilities in a high-cost environment to 

gain competitive advantage. Thus, the first research question of this thesis is: 

 

RQ1: Which are the most important operations capability dimensions as well as 

operations capabilities for competitive manufacturing in a high-cost environment? 

 

When the importance of the dimensions as well as the operations capabilities have been 

identified for the high-cost environment, the importance in regards to differing 

manufacturing firm characteristics needs to be acknowledged. By fragmenting the high-

cost environment it will enable identification of which dimensions and capabilities are 

important for different manufacturing firm characteristics. Thus, the second research 

question of this thesis is: 

 

RQ2: How do the most important operations capability dimensions as well as operations 

capabilities differ based on manufacturing firm characteristics? 
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In order to answer the research questions and fulfil the purpose, a survey study of 

manufacturing firms in the high-cost environments of Sweden and Germany will be 

conducted.  

1.4 Scope and delimitation 

The scope of this thesis can be illustrated by the context in which manufacturing firms 

operate (Figure 2). The context in which manufacturing firms will be studied is the high-

cost environment. As part of the operations strategy, this environment will be researched 

in terms of operations capabilities.  

 

 

Figure 2: Research scope 

Thus, this thesis comes along with certain delimitations. First, the context of low-cost 

environments will not be studied due to time constraints which otherwise would result in 

a diminishing level of quality and accuracy. Furthermore, the general concept of 

operations strategy is excluded from the scope since an overall consensus in literature 

exists. Patterns of strategic manufacturing choices focus on the general organisational 

structure decisions and rather have an indirect influence on operations strategy. Hence, 

this topic is out of scope within this thesis. 

1.5 Outline 

Within this section an overview of the thesis structure is provided. The introduction 

introduces the background of the studied topics. Following is the problem discussion 
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which ends up in the purpose and the research questions of the thesis. Subsequently, the 

scope and the delimitations of the thesis are presented. The second chapter covers the 

research methodology of the thesis consisting of research philosophy, approach and 

strategy. Furthermore, the selected methods of data collection, data analysis and research 

quality are presented. Chapter three provides the underlying theoretical background of 

the frame of references retrieved from a literature review. Empirical findings are 

presented in chapter four and analysed in chapter five. Results, conclusions and 

managerial implications will be discussed in chapter six which also provides limitations 

and suggestions for future research. 
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2. Research methodology 

In the following chapter the underlying methodology of this thesis is discussed. First, 

the research philosophy is defined followed by the research approach. Subsequently, 

the research as well as the survey design are outlined. This is followed by describing 

the method of data collection and the subsequent data analysis. Finally, the research 

quality is discussed. 

2.1 Research philosophy 

To conduct a well-structured, comprehensible and scientifically substantiated research, 

basic assumptions of the research philosophy need to be determined in the beginning. 

These assumptions shape and define the viewpoint of the authors as well as they provide 

an understanding of how research objects are studied (Saunders, Lewis, & Thornhill, 

2016). First, the ontological conception which refers to assumptions about the nature and 

existence of reality was defined (Easterby-Smith, Thorpe, & Jackson, 2015; Saunders et 

al., 2016). This thesis follows the ontology of relativism which accepts multiple “truths” 

that “vary from place to place and from time to time” (Easterby-Smith et al., 2015, p. 50). 

We assumed that the importance of critical operations capabilities differs amongst 

environments as well as different types of manufacturing firms. Thus, the determination 

of the importance of critical operations capabilities depends on the viewpoint of the 

observer, respectively the participating manufacturing firms and is valid for a specific 

context in a specific period. 

 

After determining the viewpoint of the study, we defined the approach of enquiring into 

the physical and social world by choosing an epistemological position. Epistemology 

studies the theory of knowledge by defining how valid and legitimate knowledge is 

generated (Saunders et al., 2016). In our thesis we aimed to expose the importance of 

operations capabilities in high-cost environments by deducting from existing theory. 

Hence, we followed the epistemological position of positivism as we intended to test 

theory (Easterby-Smith et al., 2015). Starting with the proposition that the importance of 

operations capabilities differs within market environments, we empirically tested the 

statement and provided an explanation for the theory. This approach is a characteristic of 

positivism (Bryman & Bell, 2011). 
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2.2 Research approach 

This thesis is based on an existing framework from previous academic research and 

complemented by testing and evaluating the framework empirically. Thus, our research 

strategy follows a deductive approach as part of the epistemological position of positivism 

(Bryman & Bell, 2011; Saunders et al., 2016). To collect data, a mono-method of data 

collection was adopted using a quantitative method to gather numerical data in the form 

of a survey. Adopting a quantitative method is also strongly connected to the positivism 

epistemology as well as the deductive approach using data to test theory (Saunders et al., 

2016). Quantitative research allows for operationalisation of the operations capabilities 

enabling measuring these concepts by their importance, which is an essential part of a 

deductive approach (Bryman & Bell, 2011; Saunders et al., 2016).  

 

Using the mono-method quantitative study, data was collected through a single data 

collection technique, and the matching quantitative analysis technique (Saunders et al., 

2016). The technique implemented to gather data was a questionnaire, with statistical 

analytical procedures. Before conducting the quantitative data collection, a sample group 

was carefully selected to generate an appropriate sample for the questionnaire. By 

attaining the appropriate sample, generalisation of the findings was enabled which is an 

important characteristic of deduction (Saunders et al., 2016).  

2.3 Research design 

In order to create a link between the research philosophy and the methods of data 

collection and analysis, an appropriate research design was defined. Research design acts 

as the methodological link between those elements and is the basis for answering the 

research questions as well as for fulfilling the research purpose (Easterby-Smith et al., 

2015; Saunders et al., 2016). Hence, research design shapes the quality of the research 

since assumptions of the research philosophy become comprehensible (Easterby-Smith 

et al., 2015). This study is evaluative since it intends to contribute to existing theory by 

evaluating an existing framework of operations capabilities (Hilletofth & Sansone, 2018) 

in a high-cost environment (Saunders et al., 2016).  

 

As introduced in the previous section, a deductive research approach was adopted to 

validate the theoretical propositions of the existing framework. In combination with the 
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evaluative design, this research approach is appropriate for the survey strategy as it is a 

suitable tool for comparison (Saunders et al., 2016). Conducting survey research is also 

clearly linked to the epistemological position of positivism (Bryman & Bell, 2011). 

Survey research allows time-efficient collection of primary data from a small part of a 

large population in order to achieve generalisation and replicability (Rea & Parker, 2014; 

Saunders et al., 2016). Underlying reasons to apply survey research is the lack of available 

adequate secondary data, the need to generalise from a small to a large population, an 

accessible respondent sample as well as the requirement to retrieve self-reported data 

(Rea & Parker, 2014). This research fulfils the requirements of the abovementioned 

reasons since available secondary data of important critical operations capabilities in 

high-cost environments was lacking. Furthermore, generalisation of important operations 

capabilities for competitive manufacturing was obtained and an accessible respondent 

sample existed. Lastly, the collected data was of a self-reported and personal nature. 

2.3.1 Survey design 

To develop and conduct the survey, a multistage process was applied to generate valid, 

reliable and robust results. Following the stages of a survey process taken from Rea and 

Parker (2014), we selected a web-based survey for data collection. Choosing the web-

based design was reasonable due to its beneficial characteristics of rapid data collection, 

convenience for respondents, low pressure on respondents, ease of follow-up as well as 

usefulness of targeting specialised populations (Rea & Parker, 2014). The next step was 

the process of determining the survey sample. For sampling, a non-probability sample 

was chosen since the respondent base was unknown and hence, clustering was not 

plausible. Thus, this thesis provides a generalisation of important operations capabilities 

for competitive manufacturing in high-cost environments but not on a statistical ground 

(Saunders et al., 2016).  

 

To obtain valuable and robust results with regards to the purpose and research questions, 

the perspective of the management level from manufacturing firms was required. The 

management level is involved in the decision-making process regarding operations 

strategy as well as it possesses comprehensive knowledge of the firm and its environment. 

Hence, it was chosen as the sample frame. To access the management level the initial 

sampling stage was performed through convenience sampling to approach manufacturing 
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firms. Convenience sampling is conducted through selecting sample units based on their 

accessibility (Easterby-Smith et al., 2015), hence business social networking services (for 

example LinkedIn) was used to reach out to manufacturing firms. Subsequently, after the 

sample units were established, the potential sample members were approached using 

inclusion criteria to ensure that the participants are eligible. The inclusion criteria was to 

be employed in a management position (first-line, middle or top management) at a 

manufacturing company with domestic production and have at least one year of 

management experience. This sampling technique is called purposive sampling, in which 

the researchers create eligibility criteria using theory to ensure that sample members are 

suited for the survey (Easterby-Smith et al., 2015).  

 

Conducting the convenience and purposive sampling techniques resulted in identifying 

several manufacturing firms and in turn 38 sample members. Even though this sample 

size may appear small, the survey responses yielded high quality and credibility due to 

the well-defined inclusion criteria. A larger sample size would not necessarily increase 

the credibility of the responses if it is poorly designed or if respondents are trained and 

supervised insufficiently (Fowler, 2009). With regards to the time frame of this thesis, an 

adequate weighting between those factors was achieved. 

 

Developing the questionnaire to be straightforward, easy to answer and time-efficient for 

respondents, the questions were designed as closed-ended questions using a Likert Scale. 

Adopting a Likert Scale is beneficial when researchers seek to derive attitudinal data 

regarding a specific subject using a continuum from one to five with two extremes to 

guide the respondent (Bryman & Bell, 2011; Rea & Parker, 2014). A Likert Scale was 

applied in the questionnaire to obtain attitudinal data of the importance of specific 

operations capabilities with “Not Important” as one extreme and “Very Important” as the 

other extreme to rate the importance. As the Likert Scale is commonly used as an interval 

scale for analysis purposes (Sekaran & Bougie, 2016), the subsequent analysis method 

was based on interval scales. Applying closed-ended questions in a questionnaire 

provides uniformed answers facilitating comparisons between respondent types and 

variables (Bryman & Bell, 2011; Rea & Parker, 2014). Hence, it is suitable for identifying 

the importance of operations capabilities amongst different manufacturing firms. 

Furthermore, closed-ended questions facilitate clear questions, simplicity of answering 
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and quick responses (Bryman & Bell, 2011; Rea & Parker, 2014). Since closed-ended 

questions are pre-coded in terms of fixed answers, it enables easy processing of data for 

analysis (Bryman & Bell, 2011). Thus, the codes were used to derive data for analysis. 

To minimise the risk of reflexive and automatic answering, the operations capabilities 

were written in italics which is known as sensitising (Rea & Parker, 2014). 

 

Once the questionnaire was developed, it was pre-tested to identify flaws and feasibility 

and then adjusted. After sampling and designing the questionnaire, the data collection 

was conducted to complete the survey research (Fowler, 2009). The web-based survey 

design of the research allowed to conduct data collection in a brief period of time. 

 

2.3.2 Data collection 

Using the existing framework, the structure of the questionnaire was designed. To 

generate respondents’ interest it is vital to convey the importance of the study as well as 

the value of participation by providing the purpose of the study (Rea & Parker, 2014). 

Accordingly, the questionnaire introduces the purpose of the study to provide insight and 

clarity, conveying the usefulness for both parties. Furthermore, the questionnaire 

provided clearness in assuring confidentiality and privacy of the respondents. After 

introducing the study background, short introductory questions were subsequently 

presented to derive the respondent’s background and firm characteristics. Introductory 

questions are used to gather basic factual information about the respondent (Rea 

& Parker, 2014). Following that, the study topic related questions were introduced and 

created. These questions are short, easy to understand, easy to answer and precise, making 

it easy and interesting for the respondent to answer (Bryman & Bell, 2011; Rea & Parker, 

2014). 

 

After constructing the first draft of the questionnaire, a pre-test was performed. A pre-test 

is conducted to ensure the overall quality of the questionnaire regarding question clarity, 

comprehensiveness, confidentiality and accuracy (Bryman & Bell, 2011; Fowler, 2009; 

Rea & Parker, 2014). Hence, it provided the required insights into the questionnaires 

quality, validity and reliability. As the pre-test does not seek to validate statistical 

accuracy, it is important to consider the time aspect and hence, a small number of 
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respondents outside the research target population is sufficient (Bryman & Bell, 2011; 

Rea & Parker, 2014). Thus, the pre-test was sent out to five respondents outside the 

targeted population for evaluation. Based on the results of the pre-test, the questionnaire 

was revised and perfected afterwards. This resulted in the final questionnaire for the full-

scale survey on 38 respondents from various manufacturing firms within different 

departments. 

2.3.3 Data analysis 

To draw conclusions and confirm theory, the quantitative data gathered through the 

survey had to be analysed and interpreted. For generating valid and reliable results, a two-

step approach was applied (Easterby-Smith et al., 2015). In the first step the data was 

summarised and analysed afterwards to identify patterns and generate inferences about 

the importance of critical operations capabilities. Starting with the summary, data was 

collected in a data matrix containing the separate variables in the columns and the survey 

responses in the matrix rows. Adhering to this standardised layout, data can be evaluated 

using analysis software afterwards (Saunders et al., 2016). As mentioned in the previous 

section, the questionnaire collected numerical data from pre-coded closed-ended 

questions. Thus, answers are precise and can be assigned to a fixed position on a 

numerical scale (Saunders et al., 2016).  

 

Once data was processed in the data matrix, an error check was conducted before starting 

the exploratory data check. An error check aims to identify data inconsistencies such as 

illogical relationships to ensure quality of the data set (Saunders et al., 2016). To provide 

an example, inconsistency appears when the overall importance of a critical operations 

capability dimension is rated very low, but all underlying operations capabilities are rated 

very high. The error check identified five incomplete, respectively illogical answers (all 

questions answered with the same value) which were not considered in the analysis. After 

conducting the error check, individual variables were analysed in detail to identify 

patterns. This included the calculation of the range, defined as the distance between the 

largest and the smallest answering score (Easterby-Smith et al., 2015). Hence, minimum 

and maximum scores were identified.  
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To approximate to a distinct statement about the importance of critical operations 

capabilities, further statistical tools were used. First, the interquartile range showing the 

middle 50% of the observations was calculated. This method recognises significant 

outliers below or above the interquartile range. Following that, the mean of each question 

was determined by adding all scores and dividing them through the number of data points. 

However, since the mean does not allow a statement about the distribution of the answers, 

the standard deviation was calculated subsequently. The standard deviation measures the 

average spread around the mean (Easterby-Smith et al., 2015). Using the standard 

deviation therefore provides a statement about the uniqueness of the answers, respectively 

different views on a specific question. Both, mean and standard deviation are the most 

common tools for describing interval scaled data (Sekaran & Bougie, 2016). 

 

To visualise the results, diagrams were applied as they are a suited tool to explain, 

interpret and understand quantitative data (Bryman & Bell, 2011). Hence, box-and-

whisker plots were created to illustrate the frequency of occurrence based on the Likert 

Scale using a continuum from one to five. These diagrams show the central tendency, 

percentiles and deviation of each question (Sekaran & Bougie, 2016). Thus, diagrams can 

be used for triangulation by linking processed quantitative data to previous qualitative 

research (Saunders et al., 2016). 

 

Finally, rankings of the important operations capabilities were created (for example Table 

2 and Table 3). The rankings were based on the mean of each question and show the 

importance in descending order. The first ranking is a general ranking for manufacturing 

firms in high-cost environments while the second ranking distinguish amongst different 

types of manufacturing firm characteristics in high-cost environments in order to fulfil 

RQ2. Next to the ranking, both tables contain the standard deviation for each operations 

capability which was considered in the overall quantitative evaluation. 

2.4 Research quality 

To ensure high research quality, reliability, validity and ethical considerations were 

carefully considered throughout the study. Transparency regarding the research 

procedures facilitates replication for other observers (Saunders et al., 2016). Thus, it is 

vital for reliable research. Disclosing all methodological structures as well as research 
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stages provides full transparency for others to judge and replicate the study is an important 

part of ensuring reliability in a deductive approach (Saunders et al., 2016). Subsequently, 

external reliability is reached through replicability of data collection and analysis, 

producing similar findings and proofing consistency of the research (Easterby-Smith et 

al., 2015; Saunders et al., 2016). To ensure that similar findings could be produced when 

replicating the research, the questionnaire is provided next to the research methodology. 

 

Apart from external reliability and consistency in research findings, it is important to 

guarantee consistency of the research process, commonly known as internal reliability. 

Internal reliability can be achieved through data analysis and collection performed by 

multiple researchers (Saunders et al., 2016). Additionally, stability in coding and 

interpreting the data needs to be established (Saunders et al., 2016). This research was 

conducted by two Master students carrying out data collection and analysis. Regular 

cross-checks were accomplished during the entire research process. Stability in coding 

and data interpretation was established through designing pre-coded answers in the 

questionnaire.  

 

Next to the research reliability, validity is a key characteristic for research quality 

(Saunders et al., 2016). Referring to the questionnaire in a positivist research, pre-testing 

measures the reliability of the instruments and therefore validates whether the questions 

measure the research topic (Easterby-Smith et al., 2015; Saunders et al., 2016).Thus, 

reliability and validity complete each other. Fulfilling the requirements of validity, a pre-

test was conducted followed by a revision of the questionnaire. Furthermore in a 

questionnaire-based survey of a positivist research, a set of questions is linked to 

statistical analytical factors or outcomes, generating validity (Saunders et al., 2016). 

Hence, the outcome of the questionnaire-based survey is connected and used to answer 

the research questions of this thesis.  

 

Besides research quality, ethical considerations were taken into account to protect the 

interests of research participants and to adhere to scientific standards. To ensure ethical 

research, the overall principle is to protect the dignity as well as avoiding any harm of 

research participants by ensuring confidentiality of collected data (Easterby-Smith et al., 

2015; Rea & Parker, 2014; Sekaran & Bougie, 2016). Protection of research participants 
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was guaranteed by anonymising the collected data. Except the job position and the years 

of work experience, no personal information of the respondents was collected. To ensure 

confidentiality for participating manufacturing firms, no company names were used. 

Instead, the Statistical classification of economic activities in the European Community 

(NACE) was used to describe the area of operations of each firm. Furthermore, a fully 

informed consent was established by providing an information package containing 

relevant information such as the motivation and the purpose of the thesis as well as the 

research questions. Contact information were attached to be available for further 

questions or needs for clarification from participants. Participation in the survey was 

completely voluntarily, no pressure was applied on participants at any time. 

 

Next to protecting the interest of research participants, the integrity of the research needs 

to be preserved as well (Easterby-Smith et al., 2015). This was ensured by defining and 

strictly adhering to a transparent methodology as previously discussed. Thus, the nature 

of data collection was never violated. Moreover, all sources were clearly denoted by using 

a citation and knowledge organising software. Continuous review sessions avoided false 

or misleading reporting of the research findings. 
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3. Literature Review  

This chapter provides an overview of the literature in the research area of reshoring, 

competitive advantage of manufacturing firms and operations strategy. Thus, it 

provides a more comprehensive although general understanding of the topic of this 

thesis and acts as a foundation for the empirical study. Most focus is put on the 

operations capability dimensions and its underlying operations capabilities of the 

operations strategy. 

3.1 Changing market environments 

When reviewing and refining the operations strategy, manufacturing firms are often 

challenged with understanding the characteristics and requirements of the market 

environment they are operating in. Especially highly uncertain environmental dynamisms 

force companies to revise their operations strategy regularly (Liu & Liang, 2015). Starting 

in the 1970s, numerous western manufacturing firms adjusted their operations strategy 

by offshoring the manufacturing task to low-cost countries in order to face the high-cost 

pressure (Wiesmann et al., 2017). These countries were characterised by low labour cost, 

a business-friendly regulatory environment and access to raw materials (Wiesmann et al., 

2017). By adhering to this low-cost approach, firms could be facing increasing price 

competition during past decades. 

 

However, the offshoring trend also came with several drawbacks. Many firms failed to 

weight the costs of offshoring against the benefits (Eriksson, Hilletofth, Ellram, & 

Sansone, 2018). For manufacturing firms low quality, increased inventory and longer lead 

times as well as cultural differences and limited intellectual property protection are among 

the most severe drawbacks from this strategic decision (Johansson & Olhager, 2017; 

Wiesmann et al., 2017). These disadvantages are intensified by the increasing customer 

expectations: Product quality, dependable deliveries and conformance quality are among 

the top three priorities for order-winning in European manufacturing (Prester, Podrug, & 

Tipurić, 2016). Thus, the mismatch between the low-cost strategy and the demand for 

high-quality products pressurises manufacturing firms with an offshore production. 
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Furthermore, competition in low-cost countries is increasing simultaneously. When 

manufacturing firms offshore their production to low-cost countries, rapid economic 

growth of these economies will follow resulting in resource scarcities, for example lack 

of skilled work force or transportation capacity (Tate, 2014). Resource scarcities in 

combination with high demand result in increasing resource and production cost. Thus, it 

is not surprising that manufacturing firms in former low-cost environments nowadays 

shift their focus from producing cheap products to quality products (Phusavat 

& Kanchana, 2007). This development diminishes the previous competitive advantage of 

offshoring dramatically. At the same time, the rapid-technological development of 

robotics in manufacturing provides new opportunities for manufacturing firms. Labour 

intensive jobs which were previously offshored to low-cost countries are more often 

automated by robots (Tate, 2014). Hence, a pure location-based decision seeking reduced 

labour cost is constantly losing ground. 

 

During recent years, this development brought up the new phenomenon of a strategic 

relocation of the manufacturing task from low-cost back to high-cost environments 

(Wiesmann et al., 2017). This reverse relocation trend is defined as reshoring and will be 

briefly discussed in the next chapter. 

3.1.1 Reshoring towards high-cost environments 

Reshoring is defined as the strategic location-based decision of moving the production to 

the country where a firm’s headquarter is located (Wiesmann et al., 2017). This implies 

that manufacturing firms move the manufacturing task from low-cost to high-cost 

environments. High-cost and low-cost environments are primarily distinguished in terms 

of the wage level since wages are one of the main relevant input factor of the Gross 

Domestic Product (GDP) (Ketokivi, Turkulainen, Seppälä, Rouvinen, & Ali-Yrkkö, 

2017). Thus, manufacturing firms reshoring their production need to take higher wages 

in high-cost countries into account. However, Tate (2014) points out that jobs which are 

reshored to high-cost environments are primarily jobs which can be automated. Following 

that, reshoring decisions do not seek to decrease the production cost to a minimum but 

take the total cost into account. This includes reducing the total cost of ownership and 

reducing the amount of working capital tied to inventory in transport as well as in a large 

safety stock (Tate et al., 2014; Tate, 2014). Furthermore, reshoring decisions are often 
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urged by the need to increase the quality since many manufacturing firms have 

experienced inadequate quality in low-cost environments (Wiesmann et al., 2017). Next 

to total cost and quality, reshoring decisions are frequently driven by delivery speed, 

improved flexibility, a lower risk of losing intellectual property, access to skills and 

knowledge and governmental improvements of the business environment in the home 

market (Johansson & Olhager, 2017; Tate et al., 2014; Tate, 2014; Wiesmann et al., 

2017). Furthermore, many manufacturing firms have often experienced a barrier in 

innovation in low-cost environments since there are physical and cultural differences 

between buyer and supplier (Tate, 2014). 

 

The underlying reasons of the reshoring trend towards high-cost environments imply that 

low-cost and high-cost environments have significant differences regarding the 

manufacturing environment. Thus, manufacturing firms which produce in high-cost 

environments or consider to reshore the production to their home country must understand 

the continuously changing characteristics and requirements for manufacturing in high-

cost environments to build up a sustainable competitive advantage. Hence, the 

competitive advantage of manufacturing firms will be discussed in the next chapter before 

continuing with the actual operations capabilities as part of the operations strategy. 

3.2 Competitive advantage of manufacturing firms 

Achieving a sustainable competitive advantage is crucial for manufacturing companies to 

outperform their competitors (Sansone et al., 2017). A competitive advantage is a firm’s 

position relative to its competitors within an industry, for which it takes offensive and 

defensive actions to tackle competitive forces and gain a superior return on investment 

(ROI) (Alsmadi, Khan, & McTavish, 2011). Thus, success of utilizing and exploiting a 

competitive advantage is often measured through a firm’s financial performance 

(Bendoly, Rosenzweig, & Stratman, 2007). 

 

The competitive advantage is formulated and included in the business strategy of a firm 

and applied in the operations strategy (Flynn, Schroeder, & Flynn, 1999; Frohlich & 

Dixon, 2001; Hayes & Wheelwright, 1984; Hill, 1995; Sansone et al., 2017). Business 

strategies set the firm’s goals and objectives and derive action plans to achieve these goals 

(Sansone et al., 2017). As based on the business strategy, the operations strategy 
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implements the goals by developing operations capabilities which form the competitive 

advantage (Hilmola, Lorentz, Hilletofth, & Malmsten, 2015). The competitive advantage 

of manufacturing firms is built up on a set of planned strategic actions which aim to 

develop a superior bundle of capabilities against those of competitors (Koufteros et al., 

2002; Liu & Liang, 2015). Hence, manufacturing firms are likely to be successful if they 

are able to develop their operations capabilities based on their key business processes, 

manage them centrally and continuously invest in them (Stalk, Evans, & Shulman, 1992). 

This implies that continuous revision and development of operations capabilities is 

required to maintain a competitive advantage. Koufteros et al. (2002) point out that 

capabilities need to adapt to changing environments dynamically, especially when time 

to market is critical or the pace of innovation is accelerating. Thus, it is crucial to consider 

the dynamics of the environment in which a manufacturing firm acts in when defining 

and developing operations capabilities to achieve a sustainable competitive advantage. 

Based on the changing dynamic capabilities, manufacturing firms need to review and 

revise the underlying strategies, techniques and technologies constantly (Liu & Liang, 

2015). 

 

A competitive advantage can only be sustainable when it is able to generate long-term 

benefits for firms. Several strategy scholars have discussed how sustainability of 

competitive advantage can be achieved. The resource-based view (RBV) has emerged as 

a predominant approach for developing operations capabilities (Liu & Liang, 2015). 

Operations capabilities which are developed according to the pillars of the RBV are likely 

to obtain a sustainable competitive advantage for manufacturing firms (Alsmadi et al., 

2011; Johansson & Olhager, 2017; Liu & Liang, 2015). Therefore, the resource-based 

view will be elaborated before discussing operations strategy in depth. 

3.2.1 Resource-based view (RBV) 

Obtaining competitive advantage has received broad attention in research over decades. 

While the predominant concept in the 1980’s was to isolate a firm’s opportunities and 

threats, Barney (1991) introduced the resource-based view to develop operations 

capabilities towards a sustainable competitive advantage. According to the RBV, a 

competitive advantage can be achieved when a firm possesses resources that are value-

creating and not simultaneously implemented by a large number of firms (Barney, 1991). 
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To accomplish this requirement, according to Barney (1991) a resource needs to entail 

four attributes: First, it must be valuable to exploit opportunities and neutralise threats 

within a firm’s environment. Second, it must be rare in terms of ownership among the 

firm and its competitors. Third, it must be imperfectly imitable and fourth, there should 

not be strategically equivalent valuable substitutes which are neither rare nor imperfectly 

imitable.  

 

Liu and Liang (2015) examined several studies suggesting that implementing the 

resource-based view into the operations strategy can consistently innovate the 

manufacturing process and build up a sustainable competitive advantage. However, they 

also point out that the RBV comes along with the drawback of being static and ignoring 

market dynamics. A competitive advantage can diminish over time (Swamidass, 1987). 

This implies that resources and capabilities are also in a steady change over time. Hence, 

firms must not only build up capabilities according to the RBV theory but also need to be 

able to adapt their capabilities to the changing requirements of the market they are acting 

in. 

3.3 Operations strategy 

According to Sansone et al. (2017), operations strategy – often referred to as 

manufacturing strategy – is defined as ”the effective use of operations strengths as a 

competitive weapon for the achievement of business and corporate goals” (Sansone et al., 

2017, p. 801). Hence, operations strategy creates an important link to business strategy 

since it supports the strategic direction of the business (Cruz & Rodriguez, 2008; 

Dangayach & Deshmukh, 2001b). Developing congruence between business and 

operations strategy will result in superior performance and enables companies to build up 

a competitive advantage (Miller & Roth, 1994). Thus, it is crucial for manufacturing firms 

to consider this linkage since firms likely would end up with inefficient, expensive and 

non-competitive production systems if an alignment of business and operations strategy 

is disregarded (Sansone et al., 2017; Skinner, 1969). 

 

The operations strategy provides the underlying basis for setting goals and objectives of 

the manufacturing task (competitive priorities) (Sansone et al., 2017). By organising these 

priorities, assigning resources to a set of them and successfully implementing them, firms 
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can develop competitive priorities towards operations capabilities which form the 

external dimensions of competition (Koufteros et al., 2002). Following Miller and Roth 

(1994), operations capabilities are therefore also an instrument to test whether the 

business strategy is consistent with the operations strategy. However, as mentioned 

previously, operations capabilities and operations strategies are in a continuous state of 

change. For example, global competition, changing technologies, shorter product life 

cycles and higher demand for flexibility can unexpectedly highly affect the operations 

strategy (Prester et al., 2016). Hence, operations strategy also includes the abandonment 

of certain capabilities when they are not in line with the business strategy or cannot 

provide a competitive advantage for the manufacturing firm (Größler & Grübner, 2006). 

 

Forming the focus and the direction of a firm, operations capabilities are a crucial concept 

of the operations strategy (Phusavat & Kanchana, 2007; Sansone et al., 2017). Thus, it is 

not surprising that competition based on operations capabilities has become a prominent 

strategy among manufacturing firms. Cagliano, Acur, and Boer (2005) even consider a 

capability-based competition as the “rising star” of operations strategies. However, when 

designing a capability-based operations strategy, managers of manufacturing firms need 

to consider that the strategic importance of these capabilities might differ within 

industries as well as manufacturing environments (for example high-cost and low-cost 

environments) (Prester et al., 2016). Following that, manufacturing firms will put more 

importance on certain operations capability dimensions within their operations strategy 

than on other. For instance, a cost-driven manufacturing firm will put high emphasis on 

the cost dimension to produce at a low cost whereas a technology-driven firm is likely to 

focus on the flexibility and the innovation dimension to introduce new products in a short 

timespan (Miller & Roth, 1994). 

 

Before discussing the operations capabilities in detail, we will briefly explain the concept 

of competitive priorities to provide an understanding how the priorities are linked to the 

capabilities within the operations strategy. 

3.3.1 Competitive priorities 

The concept of competitive priorities was brought up by Hayes and Wheelwright (1984) 

who defined it as the approach of how firms compete in the marketplace and what type 
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of markets they pursue. Competitive priorities form the future focus of manufacturing 

firms for the next five years and therefore need to be clearly identified and established 

(Alsmadi et al., 2011; Phusavat & Kanchana, 2007). Thus, they form a bridge between 

competitive strategy and the operations strategy as they include future action plans to 

develop operations capabilities (Koufteros et al., 2002; Liu & Liang, 2015; Phusavat 

& Kanchana, 2007). 

 

However, competitive priorities itself do not form the actual competitive advantage of a 

manufacturing firm. Competitive advantage can be only obtained when priorities are 

established by means of operating practices which in turn form the competitive operations 

capabilities (Prester et al., 2016). In other words, competitive priorities are intended 

capabilities which a manufacturing firm wants to obtain whereas operations capabilities 

are currently available to the firm (Größler & Grübner, 2006; Koufteros et al., 2002). 

3.3.2 Operations capabilities 

The development of operations capabilities as part of the operations strategy is crucial for 

creating a sustainable competitive advantage within different market environments which 

therefore form the basis for competition between firms (Corbett & Claridge, 2002; 

Sansone et al., 2017). Operations capabilities are the ability to assign resources to an 

operation and are developed over time through applying competencies and resources to 

the competitive priorities (Corbett & Claridge, 2002; Koufteros et al., 2002; Prester et al., 

2016). The goals and objectives of manufacturing firms form the operations capabilities 

which are usually tacit, inimitable, non-transferable and firm specific (Größler 

& Grübner, 2006; Hallgren, 2007; Koufteros et al., 2002; Prester et al., 2016). A key 

element of the operations strategy is to maintain, abandon and develop operations 

capabilities to meet changing demands (Größler & Grübner, 2006). Hence, to enable a 

firm to anticipate market changes, operations capabilities are required to be dynamic in 

order to transform swiftly into products and services, generating a superior position to its 

competitors (Cruz & Rodriguez, 2008; Liu & Liang, 2015). Operations capabilities in 

turn influence the operations strategy, determining the performance of operations and are 

conceptualised as operational strengths (Größler & Grübner, 2006; Hallgren, 2007; Liu 

& Liang, 2015). 

 



 

 

 

 

24 

Literature has established and agreed on four basic operations capability dimensions, 

namely cost, quality, delivery and flexibility (Ferdows & De Meyer, 1990; Größler 

& Grübner, 2006; Hallgren, 2007; Liu & Liang, 2015; Miller & Roth, 1994; Ward et al., 

1996; Zhao, Yan Yeung, & Zhou, 2002). However, since markets, technologies and social 

factors are in a continuous state of change, three additional dimensions have emerged 

since the early 2000’s and started to gain recognition in literature: Innovation, service and 

sustainability (Alsmadi et al., 2011; Cruz & Rodriguez, 2008; Koufteros et al., 2002; 

Longoni & Cagliano, 2015; Prester et al., 2016; Sansone et al., 2017; Zhao et al., 2002). 

Therefore, this thesis will evaluate the importance of all seven operations capability 

dimensions and their underlying operations capabilities. 

 

3.3.2.1 Trade-off versus cumulative model 

The approach of building and enhancing operations capabilities has been extensively 

discussed in literature starting with the scientific paper of Skinner (1969) in which he puts 

emphasis on trade-offs in cost, quality, time and technology, laying the ground for the 

trade-off theory (Hallgren, 2007; Skinner, 1969). Another emerging theory is the 

cumulative model originated by Nakane (1986) which implies that capabilities are built 

in sequence after one another. That model has received high attention in research during 

the past decades (Ferdows & De Meyer, 1990; Größler & Grübner, 2006; Hallgren, 2007; 

Hallgren et al., 2011). 

 

The trade-off theory is based on the assumption that it is not possible to excel in all 

operations capability dimensions simultaneously and trade-offs are required to excel in a 

single operations capability dimension to compete (Hallgren, 2007; Prester et al., 2016; 

Skinner, 1969). According to the cumulative model, firms can compete on all dimensions 

in the order of quality, delivery, cost and lastly flexibility (Ferdows & De Meyer, 1990; 

Größler & Grübner, 2006; Hallgren et al., 2011; Nakane, 1986; Prester et al., 2016). 

 

This thesis takes the cumulative model as a research basis since operations capabilities 

are cumulative by nature (Größler & Grübner, 2006; Sansone et al., 2017). Furthermore, 

we base our research on the operations capability framework of Hilletofth and Sansone 

(2018) which will be elaborated within the next chapter. 
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3.4 Operations capability framework 

As mentioned previously, this thesis is based on an existing framework of important 

operations capabilities (Table 1). This existing framework is based on a comprehensive 

systematic literature review and a multiple case study (Hilletofth & Sansone, 2018). The 

starting point was the framework of Miller and Roth (1994), which is one of the most 

influential works within the operations strategy field (Frohlich & Dixon, 2001; Sansone 

et al., 2017). The study resulted in a comprehensive snapshot of the diversity of the studies 

and a holistic view of the operations capabilities which have emerged throughout the 

years from the initial paper of Skinner (1969) in the operations strategy area. 

 

Table 1. Framework of important operations capabilities (Hilletofth & Sansone, 2018) 

Dimension Capability Definition 

Cost Cost efficiency  The ability to manufacture and distribute products at a 

low cost 

Process 

efficiency 

The ability to maximize utilization of process resources 

Flow 

efficiency 

The ability to maximize the output of the process 

Quality Product 

quality 

The ability to manufacture high performance products 

Process quality  The ability to manufacture with consistent quality 

Product 

durability 

The ability to manufacture durable products 

Delivery Delivery 

dependability 

The ability to deliver on time  

Delivery  

speed 

The ability to deliver in a short time  

Flexibility Delivery 

flexibility 

The ability to change delivery times and quantities 

within the agreed upon delivery time 

Volume  

flexibility 

The ability to respond to changes in demand volume 

Product mix 

flexibility 

The ability to change the manufacturing product mix 

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 

Employee 

flexibility 

The ability of employees to perform different types of 

tasks 
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Service Customer 

service 

The ability to provide customers with service prior to 

product delivery  

After sale 

service 

The ability to provide customers with service after 

product delivery 

Advertising The ability to advertise and promote products 

Distribution The ability to distribute products broadly 

Innovation Product 

innovation 

The ability to develop and introduce new products 

Technology 

innovation 

The ability to develop and implement new technologies 

Service 

innovation 

The ability to develop and introduce new services 

Market 

innovation 

The ability to find and exploit new markets and 

opportunities 

Sustainability Product 

sustainability 

The ability to manufacture sustainable products 

Process 

sustainability 

The ability to manufacture and distribute products in a 

sustainable way 

 

3.4.1 Cost dimension 

The first operation capability dimension is cost which entails three emerging operations 

capabilities. The cost dimension represents the ability to generate profit in competitive 

environments while producing and offering products at a low cost (Alsmadi et al., 2011; 

Dangayach & Deshmukh, 2001a, 2001b, 2008; Größler & Grübner, 2006; Sansone et al., 

2017; Ward, 2000; White, 1996). Hence, the first operations capability in the cost 

dimension is defined as the ability to manufacture and distribute products at a low cost 

(cost efficiency). Production and distribution at a low cost is achieved through reducing 

the total cost by minimising inventories, production cost and labour cost (Avella, 

Vazquez-Bustelo, & Fernandez, 2011; Dangayach & Deshmukh, 2001a, 2001b; Frohlich 

& Dixon, 2001; Sansone et al., 2017; Zhao et al., 2002).  

 

The second operations capability in the cost dimension is defined as the ability to 

maximize utilization of process resources (process efficiency). To achieve lower cost, 

manufacturing firms are required to maximise the use of their available resources 

(machines, employees, and equipment) to increase capacity utilisation (Alsmadi et al., 

2011; Sansone et al., 2017; Ward, 2000). This is also emphasised by firms considering 

the cost dimension in which they seek to maximise capacity utilisation (Chi, 2010).  
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The third operations capability in the cost dimension is defined as the ability to maximize 

the output of the process (flow efficiency). To increase productivity and output, firms 

need to focus on renovating the effective processes and reducing production cycle-times 

(Alsmadi et al., 2011; Zhao et al., 2002). Increasing productivity is also required by 

manufacturing firms which intend to be competitive in the cost dimension (Chi, 2010; 

Sansone et al., 2017). Focusing on improving labour as well as machine productivity and 

efficiency will result in an increased output (Sansone et al., 2017). When maximising the 

output of the process, firms seek to increase their efficiency in the flow of resources, 

machines and equipment.  

 

3.4.2 Quality dimension 

The second operations capability dimension is quality, consisting of three operations 

capabilities. In literature, quality is considered to serve as a base for improvement in all 

other operations capabilities (Ferdows & De Meyer, 1990; Größler & Grübner, 2006). If 

insufficient attention is paid on this dimension, firms tend to lose customers and profits 

(Sansone et al., 2017; Zhao et al., 2002). The quality dimension concerns products as well 

as processes and includes offering consistent quality to provide high-performance 

products that are long-lasting in order to fulfil customer expectations (Alsmadi et al., 

2011; Dangayach & Deshmukh, 2001a, 2001b, 2008; Größler & Grübner, 2006; 

Koufteros et al., 2002; Sansone et al., 2017; Zhao et al., 2002). The first operations 

capability in the quality dimension is defined as the ability to manufacture high 

performance products (product quality). Providing high-performance products can be 

described as whether a product follows its specifications and offers useful features 

(Dangayach & Deshmukh, 2008; Größler & Grübner, 2006; Sansone et al., 2017).  

 

The second operations capability in the quality dimension is defined as the ability to 

manufacture with consistent quality (process quality). To be able to provide high product 

quality, the manufacturing process needs to meet several requirements. These 

requirements enable firms to provide consistent quality and hence, the manufacturing 

process needs to follow standardised procedures efficiently to ensure non-defect products 

conforming to design specifications (Corbett & Claridge, 2002; Größler & Grübner, 

2006; Sansone et al., 2017). Being able to provide consistent quality, to follow design 
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specifications and to meet the customer expectations is commonly referred to as 

conformance (Alsmadi et al., 2011; Corbett & Claridge, 2002; Dangayach & Deshmukh, 

2008; Größler & Grübner, 2006; Sansone et al., 2017; White, 1996; Zhao et al., 2002). 

Several authors consider this capability as one of the most important quality operations 

capabilities as well as one of the only capabilities directly related to manufacturing 

(Corbett & Claridge, 2002; Sansone et al., 2017; White, 1996). However, as this 

operations capability is referring to the quality of the process itself, it will be addressed 

in this thesis as “process quality”. 

 

The third operations capability in the quality dimension is defined as the ability to 

manufacture durable products (product durability). This considers offering products that 

are not only reliable but also durable (Alsmadi et al., 2011; Dangayach & Deshmukh, 

2008; Sansone et al., 2017; White, 1996; Zhao et al., 2002). Thus, products need to be 

able to endure tough use for an extensive period (Alsmadi et al., 2011; Dangayach 

& Deshmukh, 2008; Sansone et al., 2017; White, 1996; Zhao et al., 2002).  

 

3.4.3 Delivery dimension 

The third operations capability dimension is delivery which consists of two operations 

capabilities. Delivery is defined as the ability to deliver products to customers and is 

therefore crucial for customer service (Corbett & Claridge, 2002; Sansone et al., 2017; 

Ward, 2000). The ability to deliver products to customers at a promised time is one of the 

basic requirements for fulfilling customer’s expectations and delivering products fast may 

provide a competitive advantage for order-winning (Alsmadi et al., 2011; Chi, 2010; 

Sansone et al., 2017; Zhao et al., 2002). Thus, the first operations capability in the delivery 

dimension is defined as the ability to deliver on time (delivery dependability). Reliable 

on-time delivery is hence a fundamental operations capability (Corbett & Claridge, 2002; 

Dangayach & Deshmukh, 2001a, 2001b, 2008; Größler & Grübner, 2006; Koufteros et 

al., 2002; Sansone et al., 2017).  

 

The second operation capability in the delivery dimension is defined as the ability to 

deliver in a short time (delivery speed). This capability is labelled as delivery speed in 

literature and comprises short manufacturing cycle-times, speedy deliveries as well as 
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quick response time to orders (Alsmadi et al., 2011; Chi, 2010; Corbett & Claridge, 2002; 

Dangayach & Deshmukh, 2001a, 2001b, 2008; Größler & Grübner, 2006; Ward, 2000; 

Zhao et al., 2002).  

 

3.4.4 Flexibility dimension 

The fourth dimension is flexibility and encompasses six operations capabilities identified 

in the literature. Flexibility is the ability of responding to changing market environments 

by setting up resources (for example highly skilled workers or flexible manufacturing 

systems) to cope with those changes (Alsmadi et al., 2011; Größler & Grübner, 2006; 

Sansone et al., 2017). Hence, it concerns adaptability and is sometimes portrayed as 

agility in literature. Thus, flexibility is a requisite for competitiveness (Größler 

& Grübner, 2006; Sansone et al., 2017). When dealing with an increasing dynamism of 

market changes and changing customer needs, the continuous improvement of flexibility 

is fundamental for competition (Größler & Grübner, 2006; Sansone et al., 2017). 

Furthermore, flexibility provides the ability of establishing competitive options that 

actively create changes and form the market environment towards the firm’s own 

competitive advantage (Gerwin, 1993; Größler & Grübner, 2006; Sansone et al., 2017). 

The first operations capability in the flexibility dimension is defined as the ability to 

change delivery times and quantities within the agreed upon delivery time (delivery 

flexibility). As brought up in the delivery dimension, on-time deliveries and rapid 

deliveries are important capabilities for order winning. Hence, fast-changing customer 

requirements like an unexpected change of the delivery date or the order quantity need to 

be addressed swiftly to meet customer expectations and has been previously discussed in 

literature as part of volume flexibility (Sansone et al., 2017).   

 

The second operations capability in the flexibility dimension is defined as the ability to 

respond to changes in demand volume (volume flexibility). This operations capability 

concerns responding to rapid changes of the total customer demand from small to large 

amounts (Alsmadi et al., 2011; Corbett & Claridge, 2002; Cruz & Rodriguez, 2008; 

Dangayach & Deshmukh, 2001a, 2001b, 2008; Gerwin, 1993; Größler & Grübner, 2006; 

Sansone et al., 2017; White, 1996). The ability to pursue such changes is enabled by the 

adaptability of the production volume requiring resources such as flexible manufacturing 
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systems and skilled employees (Alsmadi et al., 2011; Größler & Grübner, 2006; Sansone 

et al., 2017). Thus, volume flexibility allows fluctuations in the total production level 

(Gerwin, 1993). This operations capability is considered as a core competency for 

flexibility and is especially important when uncertainty in the amount of customer 

demands exists (Corbett & Claridge, 2002; Gerwin, 1993).  

 

The third operations capability in the flexibility dimension is defined as the ability to 

change the manufacturing product mix (product mix flexibility). This depicts the ability 

to change the range of products in the manufacturing, handling nonstandard orders with 

existing facilities and resources (Sansone et al., 2017). Product mix flexibility also entails 

dealing with uncertainties by achieving short setup times enabling rapid changes in the 

product mix (Alsmadi et al., 2011; Dangayach & Deshmukh, 2001a, 2001b, 2008; 

Gerwin, 1993, 1993; Größler & Grübner, 2006; Zhao et al., 2002).  

 

The fourth operations capability in the flexibility dimension is defined as the ability to 

customize products based on customer requirements (product flexibility). Customising 

the product considers design changes in already existing products or the design of new 

products (Alsmadi et al., 2011; Corbett & Claridge, 2002; Cruz & Rodriguez, 2008; 

Dangayach & Deshmukh, 2001a, 2001b, 2008; Gerwin, 1993; Sansone et al., 2017; Zhao 

et al., 2002). The importance of implementing these changes quickly has been stressed 

out by several authors (Alsmadi et al., 2011; Corbett & Claridge, 2002; Cruz 

& Rodriguez, 2008; Dangayach & Deshmukh, 2008; Zhao et al., 2002). Therefore, 

product flexibility can be considered as another key operations capability within the 

flexibility dimension (Gerwin, 1993). 

 

The fifth operations capability in the flexibility dimension is defined as the ability to 

provide a wide range of products with different features (product line flexibility). Offering 

a broad product line is an operations capability extensively discussed in literature 

(Alsmadi et al., 2011; Avella et al., 2011; Dangayach & Deshmukh, 2001a, 2001b, 2008; 

Frohlich & Dixon, 2001; Gerwin, 1993; Liu & Liang, 2015; Sansone et al., 2017; Zhao 

et al., 2002).  
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The sixth operations capability in the flexibility dimension is defined as the ability of 

employees to perform different types of tasks (employee flexibility). Employee flexibility 

is a strategic resource which is fundamental to deal with continuously changing market 

environments as it enable firms to change routines, services, products or even switch 

markets (Beltrán-Martín & Roca-Puig, 2013; Camps, Oltra, Aldás-Manzano, 

Buenaventura-Vera, & Torres-Carballo, 2016). In turn, it also generates more satisfied 

and motivated employees resulting in higher productivity and lower variance in 

performance (Camps et al., 2016). Employee flexibility is a dynamic operations capability 

since the extent of employee skills and behavioural repertoires allows firms to pursue 

alternate strategic initiatives (Beltrán-Martín & Roca-Puig, 2013; Camps et al., 2016). 

The development of employee skills and behaviours focuses on being flexible, learning 

new tasks and being open to change, creative as well as being open to share knowledge 

(Camps et al., 2016). These attributes allow job rotation, cross-training and rewarding 

and thus it generates flexibility of the operations strategy (Beltrán-Martín & Roca-Puig, 

2013; Flynn et al., 1999).  

 

3.4.5 Service dimension 

The fifth identified dimension in literature is service. In today’s market environments the 

boundaries between products and services are becoming more indistinct as tangible 

products seldom exist without including one or several service components (Cruz 

& Rodriguez, 2008). Hence, the service dimension has become increasingly important for 

competition amongst firms since offering a high service level may result in a competitive 

advantage (Alsmadi et al., 2011; Cruz & Rodriguez, 2008; Sansone et al., 2017; Zhao et 

al., 2002). In fact, providing value-added services can improve the relationships between 

firms and its customers (Alsmadi et al., 2011; Sansone et al., 2017; Zhao et al., 2002). 

Research has proven that customer-supplier relationships are a key factor when 

determining which operations capabilities to pursue (Zhao et al., 2002). Additionally, the 

service dimension includes the ability to provide after-sales services, to distribute 

products broadly and to promote products via advertisements (Alsmadi et al., 2011; 

Sansone et al., 2017; Zhao et al., 2002). Hence, the first operations capability in the 

service dimension is defined as the ability to provide customers with service prior to 

product delivery (customer service). Customer service encompasses offering information 
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and value-added services prior to delivery, concerning new products, sales order status as 

well as product availability (Sansone et al., 2017; Zhao et al., 2002). To guarantee 

excellent customer service, firms need to plan its capacity based on the customer demand 

to have a sufficient amount of products available for delivery (Cruz & Rodriguez, 2008).  

 

The second operations capability in the service dimension is defined as the ability to 

provide customers with service after product delivery (after sales service). Offering after 

sales service is an important factor for providing good service as well as it adds value to 

the product after delivery (Alsmadi et al., 2011; Cruz & Rodriguez, 2008; Sansone et al., 

2017; Zhao et al., 2002). After sales service adds value to a product by providing technical 

as well as product support after customer purchase (Alsmadi et al., 2011; Sansone et al., 

2017).  

 

The third identified operations capability in the service dimension is defined as the ability 

to advertise and promote products (advertising).  This operations capability has 

previously been discussed in literature (Sansone et al., 2017; Zhao, Sum, Qi, Zhang, & 

Lee, 2006). Promoting and advertising products is also strongly related to selling products 

(Sansone et al., 2017).  

 

The fourth operations capability in the service dimension is defined as the ability to 

distribute products broadly (distribution). In competition, distribution is considered as a 

key factor and a firm that is unable to distribute their products broadly will be unlikely to 

succeed in the market environment (Sansone et al., 2017). Distribution enables firms to 

easily make products available to a large group of customers (Corbett, 1996; Sansone et 

al., 2017).  

 

3.4.6 Innovation dimension 

The sixth identified operation capability dimension is innovation and has been recently 

adopted as a capability dimension as it has become an important source of competitive 

advantage (Sansone et al., 2017). The firms competitiveness relates to the ability of 

creating technological changes and to innovate by introducing and adopting new ideas 

and methods (Crowe & Brennan, 2007). This involves the ability to introduce new 
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products and new manufacturing processes (Dangayach & Deshmukh, 2001a, 2001b; 

Koufteros et al., 2002). Hence, by purchasing highly innovative components that 

improves a products quality, innovation turns out to be important for achieving 

competitive advantage (Koufteros et al., 2002; Sansone et al., 2017). The first operations 

capability in the innovation dimension is defined as the ability to develop and introduce 

new products (product innovation). Investments in innovative components often result in 

product innovation, commonly described as introducing new products or updated 

products to the market (Alsmadi et al., 2011; Corbett & Claridge, 2002; Dangayach 

& Deshmukh, 2008; Sansone et al., 2017), innovation takes a central role for a firms 

success (Koufteros et al., 2002). This is strengthened by rapid introduction of new 

products as it allows profit generation over a longer period if introduced early (Dangayach 

& Deshmukh, 2008; Zhao et al., 2002).  

 

The second operations capability in the innovation dimension is defined as the ability to 

develop and implement new technologies (technology innovation). Investment in 

technology innovation is crucial since it has the possibility to enhance other operation 

capabilities such as delivery dependability and cost efficiency (Prester et al., 2016). On a 

process level it refers to implementing new technologies to improve production as well 

as it reflects the company’s ability to build up intellectual property on a technology level 

(Alsmadi et al., 2011). In general, innovation in technology concerns developing and 

introducing new technologies in the manufacturing processes successfully (Alsmadi et 

al., 2011; Sansone et al., 2017).  

 

The third operations capability in the innovation dimension is defined as the ability to 

develop and introduce new services (service innovation). This operations capability also 

creates a link to the service dimension (Sansone et al., 2017). Once new products and 

technologies have been introduced, the ability to create new services becomes crucial 

(Zhang, Ye, Chen, & Wang, 2011). This capability also entails innovatively updating 

existing services to the customers (Sansone et al., 2017).  

 

The fourth operations capability in the innovation dimension is defined as the ability to 

find and exploit new markets and opportunities (market innovation). Traditionally, 

innovation has been related to the creation of new products and processes (Dangayach 
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& Deshmukh, 2001a, 2001b; Koufteros et al., 2002; Zhao et al., 2002). However, many 

firms have recently put high priority on acquiring or developing new markets (Zhao et 

al., 2002). This implies that innovation reflects the ability of a firm to acquire new markets 

based on an innovative product (Alsmadi et al., 2011). Hence, it enables firms to reach 

new customer groups by developing new products and services (Sansone et al., 2017). 

 

3.4.7 Sustainability dimension 

The seventh and last identified dimension is sustainability, currently obtaining the same 

recognition amongst operations capabilities as the innovation dimension (Sansone et al., 

2017). Today, operations capabilities have an effect on sustainability and vice versa 

(Avella et al., 2011). In fact, sustainability has become a strategic dimension focusing on 

operations capabilities and its performance, both in a short and a long term, and thus it is 

developing towards a source of competitive advantage (Crowe & Brennan, 2007; 

Longoni & Cagliano, 2015; Prester et al., 2016; Sansone et al., 2017). Sustainability is a 

key element of operations strategy nowadays and importance will further increase in 

future (Crowe & Brennan, 2007). However, implementation of sustainable practices does 

not ensure competitiveness. To be successful, they have to be matched with existing 

resources and operations capabilities (Crowe & Brennan, 2007).  The first operations 

capability in the sustainability dimension is defined as the ability to manufacture 

sustainable products (product sustainability). This encompasses designing, developing 

and introducing sustainable products which facilitates competitiveness and is hence 

considered as a competitive operations capability (Avella et al., 2011; Crowe & Brennan, 

2007).  

 

The second operations capability in the sustainability dimension is defined as the ability 

to manufacture and distribute products in a sustainable way (process sustainability). 

Sansone et al. (2017) describe it as having processes that reduce the environmental impact 

or even have a positive impact on the environment. Linking sustainability to operations 

is achieved by implementing technology into processes that reduce and eliminate 

environmental waste (Longoni & Cagliano, 2015). Implementing sustainability into 

manufacturing processes may generate competitive advantage when a systematic 

approach is adopted (Crowe & Brennan, 2007). 
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4. Empirical findings 

This chapter presents the empirical findings of the study and provides the underlying 

analysis and its subsequent results. Furthermore, noticeable differences as well as 

prominent similarities between the operations capability dimensions and the 

operations capabilities are highlighted. This is presented in the context of the high-cost 

environment as well as for all manufacturing firm characteristics. 

4.1 Evaluation of high-cost environments 

The quantitative analysis of the data regarding the high-cost environment was conducted 

on two levels. Following the structure of the operations capability framework, the 

dimension level was analysed first. Subsequently, the underlying operations capability 

level was analysed. The mean and the standard deviation was calculated on the dimension 

level as well as on the operations capability level. All dimensions and operations 

capabilities received a mean value of three or higher. Thus, all dimensions and underlying 

operations capabilities can be considered as important for manufacturing firms in high-

cost environments. Although all dimensions are important to manufacturing firms, 

different emphasis is put on the dimensions. The same applies for the underlying 

operations capabilities. 

4.1.1 Dimension level 

On the dimension level, all capabilities received a mean value higher than three. However, 

the lowest value is closer to four implying that all capability dimensions are considered 

as important or very important. By ranking the mean values, the most important capability 

dimension is quality followed by delivery (Table 2). These dimensions are noticeably 

higher valued than the other capability dimensions. Furthermore, compared to the other 

dimensions, quality and delivery have a considerably lower standard deviation which 

indicates a lower spread and hence a high reliability and robustness. These two 

dimensions are then followed by cost, flexibility, innovation and service. The 

sustainability dimension ranks last and has the highest standard deviation indicating a 

varying importance across different manufacturing firms. In general, a correlation 

between the ascending ranking and the standard deviation can be determined. 
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Table 2: Capability dimension results for high-cost environments 

Capability dimension Mean (𝒙) Std. dev. (𝝈) Ranking (#) 

Quality 4.84 0.539 1 

Delivery 4.47 0.595 2 

Cost 4.18 0.854 3 

Flexibility 4.08 0.839 4 

Innovation 4.05 0.825 5 

Service 3.95 0.857 6 

Sustainability 3.89 0.940 7 

 

4.1.2 Operations capability level 

On the operations capability level mean values and standard deviations were calculated 

for all 24 operations capabilities (Table 3). According to the mean value, the most 

important operations capability is product quality with a lower standard deviation 

compared to the other capabilities. This is followed by delivery dependability, process 

quality, process efficiency and flow efficiency. Comparing the operations capabilities, it 

is noticeable that the top five ranked capabilities have a lower standard deviation than the 

other capabilities. While cost efficiency and volume flexibility have a standard deviation 

around 0.8, all other capabilities have standard deviations around 1.0. Product line 

flexibility, employee flexibility and product sustainability show the highest standard 

deviations across all operations capabilities. As in the capability dimensions, a correlation 

between the ranking and the standard deviation exists. Furthermore, the first six 

operations capabilities are all within the capability dimensions of quality, delivery and 

cost. 

Table 3: Operations capability results for high-cost environments 

Operations capability Mean (𝒙) Std. dev. (𝝈) Ranking (#) 

Product quality 4.79 0.468 1 

Delivery dependability 4.47 0.678 2 

Process quality 4.47 0.638 2 

Process efficiency 4.34 0.660 4 

Flow efficiency 4.32 0.653 5 

Cost efficiency 4.24 0.841 6 

Product innovation 4.05 1.025 7 

Distribution 4.05 0.999 7 

Technology innovation 4.03 1.063 9 

Product durability 4.03 0.959 9 

Volume flexibility  3.95 0.825 11 

Delivery speed 3.92 0.956 12 

Market innovation 3.84 1.039 13 

After sale service 3.82 1.144 14 

Customer service 3.82 0.996 14 
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Product mix flexibility 3.74 1.043 16 

Product flexibility 3.74 0.965 16 

Product sustainability 3.71 1.168 18 

Delivery flexibility 3.66 1.033 19 

Process sustainability 3.61 1.040 20 

Service innovation 3.53 1.070 21 

Employee flexibility 3.42 1.184 22 

Product line flexibility 3.39 1.226 23 

Advertising 3.37 1.110 24 

 

4.2 Evaluation of manufacturing firm characteristics 

The quantitative analysis of the data regarding the evaluation of manufacturing firm 

characteristics was conducted on two levels for four characteristics, namely industry 

classifications, company size, customer focus and production strategy. As in the 

evaluation of high-cost environments, the dimension level was analysed first followed by 

the operations capability level applying the same calculation and ranking method. All 

four characteristics contain different classifications which are elaborated on and 

compared in their respective subchapters. 

 

4.2.1 Industry classifications 

The industry classification in this analysis is based on the statistical classification of 

economic activities in the European Community (NACE) (NACE Rev. 2, 2008). For this 

analysis intermediate goods, durable consumer goods, non-durable consumer goods and 

capital goods are considered. According to NACE, intermediate goods are classified as 

partly finished goods which are used as input in production. Durable consumer goods 

include goods that yield utility over time whereas non-durable consumer goods are 

immediately consumed in on use. Finally, capital goods are used in the production of 

goods and services. All classifications will be analysed separately on the dimension level 

as well as on the operations capability level. 

 

4.2.1.1 Dimension level 

On the dimension level, all capabilities received mean values of three or higher within all 

industry classifications (Table 4). Across all industry classifications quality ranks as the 

highest capability dimension. Except for the capital goods classification, the quality 

dimension shows the lowest standard deviation for intermediate goods, durable consumer 
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goods and non-durable consumer goods. The quality dimension for durable consumer 

goods reveals a zero-standard deviation and the highest possible importance according to 

the mean value. A difference exists within the cost dimension which is the second most 

important dimension for intermediate and capital goods but has the lowest importance for 

durable and non-durable consumer goods. In contrast, the sustainability dimension within 

durable consumer goods and non-durable consumer goods ranks third, respectively fourth 

while it has the lowest importance for intermediate and capital goods. Furthermore, it is 

noticeable that the lower ranked capability dimensions show higher standard deviations 

on average than the higher ranked dimensions. 

Table 4: Capability dimension results for industry classifications 

Cap. dimension 

(Intermediate goods) 

(𝒙) (𝝈) (#) Cap. dimension 

(Durable consumer 

goods) 

(𝒙) (𝝈) (#) 

Quality 4,86 0,350 1 Quality 5,00 0,000 1 

Cost 4,71 0,452 2 Delivery 4,38 0,484 2 

Delivery 4,57 0,495 3 Sustainability 4,25 0,661 3 

Flexibility 4,29 0,700 4 Innovation 4,00 1,000 4 

Innovation 4,14 0,350 5 Service 4,00 0,866 5 

Service 3,43 1,050 6 Flexibility 3,88 0,927 6 

Sustainability 3,43 1,178 6 Cost 3,38 0,992 7 
        

        

Cap. dimension (Non-

durable consumer 

goods) 

(𝒙) (𝝈) (#) Cap. dimension (Capital 

goods) 

(𝒙) (𝝈) (#) 

Quality 4,89 0,314 1 Quality 4,69 0,821 1 

Delivery 4,33 0,471 2 Cost 4,62 0,487 2 

Flexibility 4,22 0,786 3 Delivery 4,54 0,746 3 

Sustainability 3,89 0,875 4 Innovation 4,31 0,821 4 

Innovation 3,78 0,786 5 Service 4,31 0,821 4 

Service 3,78 0,416 5 Flexibility 4,00 0,877 6 

Cost 3,78 0,629 5 Sustainability 3,92 0,917 7 

 

4.2.1.2 Operations capability level 

On the operations capabilities level, the capabilities received mean values of two or higher 

(Table 5). As part of the quality dimension, the operations capability product quality ranks 

highest amongst all industry classifications. Process quality has high importance across 

all industry classifications. However, the importance for capital goods is slightly lower 

than for the other classifications. The capability cost efficiency has high importance for 

intermediate and capital goods whereas the importance for durable and non-durable 

consumer goods is lower. Delivery dependability ranks among the top five operations 
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capabilities in all industry classifications. A difference in the mean values is noticeable 

for the operations capability after sale service. This capability is important for durable 

consumer goods and capital goods but only moderately important for intermediate goods 

and non-durable consumer goods. 

 

Comparing durable with non-durable consumer goods, high differences also consist in 

the capabilities product line flexibility, technology innovation, product flexibility, 

delivery flexibility, service innovation, product innovation and product durability. These 

capabilities on average have a mean value difference of ~1.0. Except for delivery 

flexibility, the above-mentioned capabilities have more importance for durable consumer 

goods. However, it must be mentioned that these capabilities have comparatively high 

standard deviations (~1.1 on average for durable consumer goods and ~1.0 on average for 

non-durable consumer goods). 

 

Comparing intermediate goods with capital goods, significant differences in the mean 

values exist for the capabilities distribution, service innovation and delivery speed. These 

capabilities have an average difference of ~1.1 and are all more important for capital 

goods than for intermediate goods. Considering the standard deviation, it is remarkable 

that the values for these capabilities are higher for intermediate goods (~1.0 on average) 

than for capital goods (~0.7 on average). 

Table 5: Operations capability results for industry classifications 

Op.Cap 

(Intermediate goods) 

(𝒙)  (𝝈) (#) Op.Cap 

(Durable consumer 

goods) 

(𝒙)  (𝝈) (#) 

Product quality 4,86 0,350 1 Product quality 4,88 0,331 1 

Cost efficiency 4,71 0,452 2 Process quality 4,50 0,500 2 

Process efficiency 4,71 0,452 2 Delivery dependability 4,50 0,500 2 

Process quality 4,57 0,495 4 Product durability 4,38 0,992 4 

Flow efficiency 4,43 0,728 5 Product innovation 4,38 1,111 4 

Delivery dependability 4,43 0,728 5 Technology innovation 4,38 1,111 4 

Product mix flexibility 4,14 0,833 7 After sale service 4,38 0,992 4 

Customer service 4,14 0,833 7 Process efficiency 4,25 0,829 8 

Product durability 4,00 0,535 9 Distribution 4,25 1,090 8 

Product innovation 4,00 0,535 9 Flow efficiency 4,13 0,781 10 

Volume flexibility  3,86 0,990 11 Customer service 4,00 1,118 11 

Product line flexibility 3,86 0,833 11 Product flexibility 4,00 0,866 11 

Technology innovation 3,86 0,833 11 Cost efficiency 3,88 1,053 13 

Product sustainability 3,86 1,245 11 Volume flexibility  3,88 0,927 13 

Delivery flexibility 3,71 1,030 15 Product sustainability 3,88 0,927 13 

Employee flexibility 3,71 1,161 15 Market innovation 3,88 1,166 13 
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Product flexibility 3,57 0,495 17 Service innovation 3,88 1,053 13 

Market innovation 3,57 0,904 17 Delivery speed 3,75 0,968 18 

Process sustainability 3,43 1,050 19 Product mix flexibility 3,63 1,111 19 

Delivery speed 3,29 0,700 20 Product line flexibility 3,50 1,323 20 

Distribution 3,29 1,278 20 Advertising 3,50 1,323 20 

After sale service 3,00 0,756 22 Process sustainability 3,38 0,857 22 

Advertising 3,00 0,756 22 Delivery flexibility 3,00 1,225 23 

Service innovation 3,00 1,069 22 Employee flexibility 2,88 0,781 24 

        

Op.Cap 

(Non-durable consumer 

goods) 

(𝒙)  (𝝈) (#) Op.Cap 

(Capital goods) 

(𝒙)  (𝝈) (#) 

Product quality 4,78 0,416 1 Product quality 4,77 0,576 1 

Process quality 4,67 0,471 2 Delivery dependability 4,62 0,487 2 

Delivery dependability 4,22 0,786 3 Flow efficiency 4,54 0,499 3 

Process efficiency 4,22 0,416 3 Distribution 4,46 0,746 4 

Flow efficiency 4,11 0,567 5 Cost efficiency 4,46 0,634 4 

Delivery speed 4,11 1,100 5 Technology innovation 4,46 0,746 4 

Distribution 4,00 0,667 7 After sale service 4,38 1,077 7 

Market innovation 4,00 0,816 7 Process quality 4,31 0,910 8 

Delivery flexibility 4,00 0,471 7 Process efficiency 4,31 0,722 8 

Cost efficiency 3,78 0,786 10 Product innovation 4,31 0,821 8 

Process sustainability 3,78 0,786 10 Product durability 4,23 0,890 11 

Volume flexibility  3,67 0,816 12 Delivery speed 4,15 0,769 12 

Advertising 3,56 1,066 13 Volume flexibility  4,15 0,533 12 

Product durability 3,44 1,066 14 Service innovation 4,15 0,662 12 

Product innovation 3,44 1,165 14 Product flexibility 4,08 0,997 15 

Employee flexibility 3,44 1,257 14 Customer service 4,00 0,961 16 

Technology innovation 3,33 1,155 17 Product mix flexibility 4,00 1,038 16 

Product sustainability 3,33 1,247 17 Market innovation 3,85 1,167 18 

Customer service 3,22 0,786 19 Delivery flexibility 3,85 1,026 18 

Product mix flexibility 3,22 0,916 19 Product line flexibility 3,85 0,948 18 

After sale service 3,11 0,875 21 Product sustainability 3,77 1,187 21 

Product flexibility 3,00 0,816 22 Process sustainability 3,69 1,264 22 

Service innovation 2,89 0,875 23 Employee flexibility 3,69 1,202 22 

Product line flexibility 2,44 1,165 24 Advertising 3,38 1,146 24 

 

4.2.2 Company size 

The company size analysis considers two different firm characteristics, namely small and 

medium-sized enterprises (SME) and large enterprises. SME have between 1 and 250 

employees while large enterprises have more than 250 employees. As in the previous 

chapter, the analysis is conducted on the dimension level as well as on the operations 

capability level. 

4.2.2.1 Dimension level 

On the dimension level, all capabilities received mean values of three or higher within 

both company size classifications (Table 6). Again, for both company size classifications 

quality is the most important capability dimension. According to the mean, the cost and 
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the delivery dimension have the same importance for SME while delivery has higher 

importance for large enterprises than cost. A noticeable difference between SME and 

large enterprises exists in the service dimension with a mean value difference of ~0.5. For 

SME service has a higher importance while the dimension ranks last for large enterprises. 

In general, the means for the dimensions sustainability, delivery, innovation, quality and 

flexibility do not show any considerable differences between the two company size 

classifications. 

 

Table 6: Capability dimension results for company size 

Cap. dimension 

(SME) 

(𝒙)  (𝝈) (#) Cap. dimension 

(Large enterprise) 

(𝒙)  (𝝈) (#) 

Quality 4,91 0,287 1 Quality 4,81 0,611 1 

Cost 4,45 0,498 2 Delivery 4,48 0,569 2 

Delivery 4,45 0,656 2 Cost 4,07 0,940 3 

Service 4,27 0,445 4 Innovation 4,07 0,900 3 

Flexibility 4,18 0,716 5 Flexibility 4,04 0,881 5 

Innovation 4,00 0,603 6 Sustainability 3,89 1,030 6 

Sustainability 3,91 0,668 7 Service 3,81 0,944 7 

 

4.2.2.2 Operations capability level 

On the operations capabilities level, the capabilities received mean values of three or 

higher (Table 7). Product quality has the highest importance for SME and large 

enterprises. Process quality, flow efficiency and delivery dependability rank amongst the 

top five operations capabilities for both company size classifications. The capabilities 

advertising, employee flexibility, service innovation and product line flexibility are 

amongst the last four operations capabilities for both company size classifications. 

However, the standard deviation for these capabilities is comparatively high between ~0.8 

and ~1.3. Comparing the mean values between SME and large enterprises does not show 

considerable differences between the company size classifications. The biggest difference 

exists in the cost efficiency capability with a mean value difference of ~0.4. Cost 

efficiency is the second most important operations capability for SME whereas it is 

ranked seventh for large enterprises. After sales service has a mean value difference of 

~0.4 and is – like on the dimension level – slightly more important for SME than for large 

enterprises. 
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Table 7: Operations capability results for company size 

Op.Cap 

(SME) 

(𝒙)  (𝝈) (#) Op.Cap 

(Large enterprise) 

(𝒙)  (𝝈) (#) 

Product quality 4,82 0,386 1 Product quality 4,78 0,497 1 

Cost efficiency 4,55 0,498 2 Process quality 4,52 0,687 2 

Flow efficiency 4,36 0,481 3 Delivery dependability 4,52 0,569 2 

Process quality 4,36 0,643 3 Process efficiency 4,37 0,675 4 

Delivery dependability 4,36 0,771 3 Flow efficiency 4,30 0,710 5 

Process efficiency 4,27 0,617 6 Product innovation 4,15 1,044 6 

Product durability 4,27 0,862 6 Cost efficiency 4,11 0,916 7 

Delivery speed 4,18 1,192 8 Distribution 4,04 1,071 8 

After sale service 4,09 0,668 9 Technology innovation 4,00 1,089 9 

Distribution 4,09 0,900 9 Volume flexibility  3,96 0,838 10 

Technology innovation 4,09 0,996 9 Product durability 3,93 0,979 11 

Volume flexibility  3,91 0,793 12 Delivery speed 3,81 0,818 12 

Market innovation 3,91 0,793 12 Market innovation 3,81 1,123 12 

Product sustainability 3,91 0,900 12 Customer service 3,81 1,090 12 

Product flexibility 3,82 0,833 15 Product mix flexibility 3,78 1,030 15 

Customer service 3,82 0,716 15 After sale service 3,70 1,271 16 

Product innovation 3,82 0,833 15 Product flexibility 3,70 1,012 16 

Delivery flexibility 3,73 0,862 18 Product sustainability 3,63 1,252 18 

Process sustainability 3,73 0,962 18 Delivery flexibility 3,63 1,094 18 

Product mix flexibility 3,64 1,068 20 Process sustainability 3,56 1,066 20 

Advertising 3,64 0,771 20 Service innovation 3,52 1,134 21 

Employee flexibility 3,55 1,305 22 Employee flexibility 3,37 1,127 22 

Service innovation 3,55 0,891 22 Product line flexibility 3,37 1,281 22 

Product line flexibility 3,45 1,076 24 Advertising 3,26 1,205 24 

 

4.2.3 Customer focus 

The customer focus characteristic consists of three classifications, namely business-to-

business (B2B), business-to-consumer (B2C) as well as a mixed approach including both 

focuses. These classifications will be analysed separately and compared to each other. 

4.2.3.1 Dimension level 

All dimensions received a mean value higher than three and thus all dimensions are 

considered as important regardless of the customer focus. However, considering the 

customer focus classifications, the dimensions differ in importance (Table 8). Based on 

the mean value, the highest ranked dimensions for all classifications are quality and 

delivery. Thereafter, B2B- and mixed approach manufacturing firms rank cost as the third 

respectively fourth most important dimension whereas B2C manufacturing firms rank 

cost as the least important dimension with a noticeable difference in the mean value. 

Furthermore, mixed approach manufacturing firms consider innovation as the third most 

important dimension whereas B2C manufacturing firms rank it as the sixth dimension 
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with a considerable difference in the mean value. For B2B manufacturing firms, 

innovation is rated as number four (Table 8). Lastly, a difference in the sustainability 

dimension exists. B2C manufacturing firms consider it as the third most important 

dimension while it is the least important dimension for B2B manufacturing firms. Even 

though it is on the sixth rank for mixed approach manufacturing firms, the mean value of 

this dimension is higher compared to B2C and B2B manufacturing firms. In general, the 

mixed approach classification has a noticeably higher mean value for all dimensions as 

well as lower standard deviations. 

Table 8: Capability dimension results for customer focus 

Capability 

dimension 

(B2B) 

(𝒙)  (𝝈) (#) Capability 

dimension 

(B2C) 

(𝒙)  (𝝈) (#) Capability 

dimension 

(Mixed) 

 (𝒙)  (𝝈) (#) 

Quality 4,91 0,282 1 Quality 4,56 0,956 1 Quality 5,00 0,000 1 

Delivery 4,52 0,580 2 Delivery 4,22 0,629 2 Delivery 4,67 0,471 2 

Cost 4,43 0,712 3 Sustainability 4,00 0,943 3 Innovation 4,50 0,500 3 

Flexibility 4,09 0,880 4 Flexibility 3,89 0,875 4 Cost 4,33 0,471 4 

Innovation 4,09 0,717 4 Service 3,78 0,786 5 Flexibility 4,33 0,471 5 

Service 3,96 0,908 6 Innovation 3,67 1,054 6 Sustainability 4,33 0,471 6 

Sustainability 3,74 0,988 7 Cost 3,44 0,956 7 Service 4,17 0,687 7 

 

4.2.3.2 Operations capability level 

For the operations capability level all except one capability received a mean value higher 

than three. Thus, they were considered as important for all customer focus classifications 

(Table 9). The capability which received a value lower than three is employee flexibility 

for B2C manufacturing firms. For all approaches product quality was ranked as the most 

important operations capability with a considerably higher mean value than the 

subsequent capabilities. Next, B2B and B2C manufacturing firms ranked delivery 

dependability and process quality as the second and third most important operations 

capabilities, whereas mixed approach firms ranked delivery speed and cost efficiency as 

the second and third most important capability. For delivery speed, the mixed approach 

has a mean value difference of ~1.0 to B2B manufacturing firms and ~1.2 to B2C 

manufacturing firms. Subsequently, B2B manufacturing firms consider flow efficiency 

as the fourth most important operation capability whereas B2C and mixed approach 

manufacturing firms both rank it as the tenth most important operations capability. For 

cost efficiency, the mixed approach ranks it as the third, B2B as the sixth and B2C as the 

15th most important operations capability with a considerable mean value difference 
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between B2C and mixed approach (Table 9). It is noticeable that the four most important 

operations capabilities regardless of customer focus also are amongst the capabilities with 

a lower standard deviation.  

 

As brought up previously, employee flexibility differs between customer focus and 

received a mean value of 2.78 for B2C firms differing ~0.7 to B2B firms and ~1.6 to the 

mixed approach firms. For mixed approach manufacturing firms, product line flexibility 

is considerably higher valued compared to B2B and B2C firms with a ~1.2 respectively 

~1.0 mean value difference. Furthermore, mixed approach manufacturing firms value 

product sustainability as well as advertising significantly higher than B2B firms with a 

~1.0 mean value difference. B2C manufacturing firms however value delivery flexibility 

higher than both B2B and mixed approach manufacturing firms with a ~0.6 respectively 

a ~1.0 mean value difference. It is worth mentioning that the mixed approach has a 

considerably higher mean value in general for all operations capabilities.  

Table 9: Operations capability results for customer focus 

Op.Cap 

(B2B) 
(𝒙)  (𝝈) (#) 

Op.Cap 

(B2C) 
(𝒙)  (𝝈) (#) 

Op.Cap 

(Mixed) 
(𝒙)  (𝝈) (#) 

Product 

quality 
4,74 0,439 1 

Product 

quality 
4,78 0,629 1 

Product 

quality 
5,00 0,000 1 

Delivery 

dependability 
4,52 0,651 2 

Delivery 

dependability 
4,44 0,497 2 

Delivery 

speed 
4,83 0,373 2 

Process 

quality 
4,48 0,773 3 

Process 

quality 
4,44 0,497 2 

Cost 

efficiency 
4,67 0,471 3 

Flow 

efficiency 
4,43 0,577 4 

Process 

efficiency 
4,22 0,629 4 

Process 

quality 
4,50 0,500 4 

Process 

efficiency 
4,39 0,642 5 

Technology 

innovation 
4,22 1,133 4 

Technology 

innovation 
4,50 0,764 4 

Cost 

efficiency 
4,30 0,748 6 Distribution 4,11 0,875 6 Distribution 4,50 0,764 4 

Product 

durability 
4,00 0,933 7 

Product 

innovation 
4,11 1,286 6 

Product 

innovation 
4,50 0,764 4 

Volume 

flexibility  
3,91 0,880 8 

After sale 

service 
4,11 1,197 6 

Product 

sustainability 
4,50 0,500 4 

Distribution 3,91 1,100 8 
Product 

flexibility 
4,11 0,737 6 

Market 

innovation 
4,50 0,500 4 

Product 

innovation 
3,91 0,880 8 

Flow 

efficiency 
4,00 0,816 10 

Delivery 

dependability 
4,33 0,745 10 

Customer 

service 
3,83 0,962 11 

Product 

durability 
4,00 1,054 10 

Process 

efficiency 
4,33 0,745 10 

Technology 

innovation 
3,83 1,049 11 

Volume 

flexibility  
3,89 0,737 12 

Flow 

efficiency 
4,33 0,471 10 

Delivery 

speed 
3,78 0,976 13 

Product 

sustainability 
3,89 0,737 12 

Product line 

flexibility 
4,33 0,471 10 

Delivery 

flexibility 
3,74 0,895 14 

Service 

innovation 
3,89 0,994 12 

Employee 

flexibility 
4,33 0,745 10 
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Product mix 

flexibility 
3,74 1,150 14 

Cost 

efficiency 
3,78 1,030 15 

After sale 

service 
4,17 0,687 15 

Market 

innovation 
3,74 0,988 14 

Customer 

service 
3,78 1,227 15 

Product 

flexibility 
4,17 0,687 15 

After sale 

service 
3,61 1,170 17 

Delivery 

speed 
3,67 0,816 17 

Product 

durability 
4,17 0,898 15 

Process 

sustainability 
3,52 1,175 18 

Market 

innovation 
3,67 1,247 17 

Volume 

flexibility  
4,17 0,687 15 

Product 

flexibility 
3,48 1,016 19 

Product mix 

flexibility 
3,56 0,831 19 Advertising 4,17 1,067 15 

Employee 

flexibility 
3,43 1,173 20 

Process 

sustainability 
3,56 0,685 19 

Delivery 

flexibility 
4,17 0,373 15 

Product 

sustainability 
3,43 1,313 20 Advertising 3,44 1,257 21 

Product mix 

flexibility 
4,00 0,816 21 

Service 

innovation 
3,30 1,081 22 

Product line 

flexibility 
3,33 1,247 22 

Process 

sustainability 
4,00 0,816 21 

Product line 

flexibility 
3,17 1,239 23 

Delivery 

flexibility 
3,11 1,370 23 

Service 

innovation 
3,83 0,898 23 

Advertising 3,13 0,947 24 
Employee 

flexibility 
2,78 1,030 24 

Customer 

service 
3,83 0,687 23 

 

4.2.4 Production strategy 

The production strategy characteristic consists of three classifications, namely make to 

stock (MTS), assemble to order (ATO) as well as make to order (MTO). These 

classifications will be analysed separately and compared afterwards. 

4.2.4.1 Dimension level 

All dimensions received a mean value higher than three and thus all dimensions are 

considered important regardless of the production strategy characteristics. However, 

considering the production strategy classifications the dimensions differ in importance 

(Table 10). The two most important capability dimensions differ between the strategies. 

For the strategies MTS and MTO the most important operations capability dimension is 

quality followed by delivery with a strong emphasis on quality. Instead, for ATO the most 

important dimension is delivery followed by quality with a clear emphasis on delivery. 

The highest ranked dimension also received a lower standard deviation across all 

strategies. Within the innovation dimension a difference can be noticed between the 

strategies. For the MTO strategy innovation is ranked third whilst it is ranked the least 

important dimension for the MTS and ATO strategies with a ~0.5-0.7 mean value 

difference. In contrast, sustainability is ranked third for the MTS strategy whereas it is 

ranked fifth respectively least important for the ATO and MTO strategies with a ~0.5 

mean value difference.  
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Table 10: Capability dimension results for production strategy 

Capability 

dimension 

(MTS) 

(𝒙)  (𝝈) (#) Capability 

dimension 

(ATO) 

(𝒙)  (𝝈) (#) Capability 

dimension 

(MTO) 

 (𝒙)  (𝝈) (#) 

Quality 4,89 0,314 1 Delivery 4,86 0,350 1 Quality 4,95 0,213 1 

Delivery 4,44 0,497 2 Quality 4,43 1,050 2 Delivery 4,33 0,642 2 

Flexibility 4,22 0,786 3 Flexibility 4,14 0,639 3 Innovation 4,29 0,628 3 

Sustainability 4,22 0,416 3 Cost 4,14 0,990 3 Cost 4,19 0,906 4 

Cost 4,11 0,567 5 Sustainability 3,71 1,030 5 Service 4,05 0,950 5 

Service 3,89 0,567 6 Service 3,57 0,728 6 Flexibility 3,95 0,898 6 

Innovation 3,78 0,629 7 Innovation 3,57 1,178 6 Sustainability 3,76 1,019 7 

 

4.2.4.2 Operations capability level 

On an operations capability level all except two capabilities received a mean value higher 

than three and were considered as important for all production strategies (Table 11). The 

capabilities receiving a value lower than three were employee flexibility and advertising 

within the ATO production strategy where the latter was closer to a mean value of two 

and thus only considered as slightly important. The highest ranked operations capability 

for MTS and MTO is product quality with a mean value difference of ~0.5 respectively 

~0.7 and ranked as the fifth most important capability. For ATO, the highest ranked 

operations capability is delivery dependability considered as the second most important 

capability for MTO and the sixth most important for MTS. Process quality is ranked as 

the second most important capability for MTO and MTS and the third most important for 

ATO. Process efficiency is ranked as the third most important operations capability for 

MTS and ATO and as the fourth most important for MTO. Noticeable for the top ranked 

capabilities is that they have a lower standard deviation compared to most other 

capabilities.  

 

Advertising received a lower mean value for ATO compared to MTS and MTO with a 

mean value difference of ~0.9 respectively ~1.3. Furthermore, distribution also received 

a lower mean value for ATO compared to MTS and MTO differing 0.9 respectively ~0.7. 

Continuing, technology innovation considerably differs in importance between MTO and 

ATO with a ~0.8 mean value difference where it is considered as the fifth most important 

operations capability for MTO manufacturing firms. Employee flexibility also differ 

considerably between MTO and ATO manufacturing firms with a ~0.8 mean value 

difference. Customer service is the operations capability differing most between MTO 
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and MTS manufacturing firms with a mean value difference of ~0.8. Thus, it is 

considerably higher valued for MTO firms. 

Table 11: Operations capability results for production strategy 

Op.Cap 

(MTS) 
(𝒙)  (𝝈) (#) 

Op.Cap 

(ATO) 
(𝒙)  (𝝈) (#) 

Op.Cap 

(MTO) 
(𝒙)  (𝝈) (#) 

Product 

quality 
4,78 0,416 1 

Delivery 

dependability 
4,86 0,350 1 

Product 

quality 
4,95 0,213 1 

Process 

quality 
4,56 0,497 2 

Flow 

efficiency 
4,57 0,495 2 

Delivery 

dependability 
4,43 0,583 2 

Cost 

efficiency 
4,33 0,667 3 

Process 

quality 
4,43 0,495 3 

Process 

quality 
4,43 0,791 2 

Process 

efficiency 
4,33 0,667 3 

Process 

efficiency 
4,43 0,495 3 

Process 

efficiency 
4,29 0,700 4 

Distribution 4,33 0,816 3 
Product 

quality 
4,29 0,700 5 

Flow 

efficiency 
4,24 0,683 5 

Flow 

efficiency 
4,22 0,629 6 

Volume 

flexibility  
4,29 0,452 5 

Technology 

innovation 
4,24 1,019 5 

Delivery 

dependability 
4,22 0,786 6 

Cost 

efficiency 
4,14 0,833 7 

Cost 

efficiency 
4,19 0,906 7 

Delivery 

speed 
4,00 1,155 8 

Delivery 

speed 
4,00 0,756 8 

Product 

innovation 
4,14 0,940 8 

Product 

innovation 
4,00 1,155 8 

Product 

durability 
4,00 0,756 8 Distribution 4,10 0,971 9 

Market 

innovation 
4,00 0,816 8 

Product mix 

flexibility 
4,00 1,069 8 

Customer 

service 
4,10 0,868 9 

Product 

sustainability 
4,00 0,667 8 

Product 

flexibility 
4,00 1,069 8 

Product 

durability 
4,05 0,999 11 

Product 

durability 
3,89 0,994 12 

After sale 

service 
3,86 1,245 12 

Volume 

flexibility  
3,86 0,888 12 

Technology 

innovation 
3,89 1,197 12 

Product 

innovation 
3,71 0,881 13 

After sale 

service 
3,86 1,166 12 

Delivery 

flexibility 
3,78 0,786 14 

Product 

sustainability 
3,71 0,700 13 

Market 

innovation 
3,86 1,082 12 

Volume 

flexibility  
3,78 0,786 14 Distribution 3,43 1,178 15 

Delivery 

speed 
3,81 0,906 15 

Process 

sustainability 
3,78 0,786 14 

Market 

innovation 
3,43 1,050 15 

Product mix 

flexibility 
3,71 0,983 16 

After sale 

service 
3,56 0,956 17 

Technology 

innovation 
3,43 0,728 15 

Product 

flexibility 
3,71 0,983 16 

Product mix 

flexibility 
3,44 1,066 18 

Process 

sustainability 
3,43 0,728 15 Advertising 3,71 1,075 16 

Product 

flexibility 
3,44 0,685 18 

Customer 

service 
3,43 0,904 15 

Delivery 

flexibility 
3,67 1,039 19 

Customer 

service 
3,33 1,054 20 

Service 

innovation 
3,43 0,904 15 

Employee 

flexibility 
3,67 0,992 19 

Advertising 3,33 0,943 20 
Delivery 

flexibility 
3,29 1,161 21 

Service 

innovation 
3,62 1,090 21 

Product line 

flexibility 
3,22 1,227 22 

Product line 

flexibility 
3,14 0,833 22 

Product 

sustainability 
3,52 1,401 22 

Service 

innovation 
3,22 1,030 22 

Employee 

flexibility 
2,86 1,125 23 

Process 

sustainability 
3,52 1,180 22 

Employee 

flexibility 
3,11 1,370 24 Advertising 2,43 0,904 24 

Product line 

flexibility 
3,48 1,295 24 
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5. Discussion 

In this chapter the underlying literature and frameworks are discussed in regard to the 

empirical findings of this thesis. Special emphasis is put on the operations capability 

dimensions as well as on the operations capabilities. 

 

Evaluating the importance of operations capabilities for manufacturing firms in high-cost 

environments reveals that all dimensions and capabilities from the operations capability 

framework by Hilletofth and Sansone (2018) are rated between moderately important and 

very important on a scale from not important, slightly important, moderately important, 

important to very important. Thus, they all have importance within the operations 

strategy. However, considerable differences in importance exist between the different 

manufacturing firm characteristics. Considering the initial dimensions quality, cost, 

delivery and flexibility of the early operations capability frameworks (Ferdows & De 

Meyer, 1990; Größler & Grübner, 2006; Hallgren, 2007; Liu & Liang, 2015; Miller 

& Roth, 1994; Ward et al., 1996; Zhao et al., 2002), results prove that these dimensions 

are still the most prominent and important ones for manufacturing firms in high-cost 

environments. Particularly the quality and the delivery dimension show considerably 

higher mean values and lower standard deviations compared to the other dimensions 

concluding that a strong consensus regarding the high importance amongst manufacturing 

firms exists. 

 

Motivating the reshoring trend, the cost dimension in high-cost environments is not the 

most important operations capability dimension, even though it is still considered as 

important. Manufacturing firms which intend to compete on cost therefore do not only 

focus on pure cost efficiency but also on process and flow efficiency to maximise the 

capacity utilisation. Moving on to the quality dimension, results show that quality in high-

cost environment is the predominant order-winning criterion. Offering high quality 

enables manufacturing firms to establish a competitive advantage. Furthermore, literature 

considers the quality dimension and the underlying operations capabilities as the base for 

improving other operations capabilities (Ferdows & De Meyer, 1990; Größler 

& Grübner, 2006). Results show that product quality and process quality as part of the 
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quality dimension are ranked as the two most important operations capabilities. However, 

the product durability capability reveals different importance across different 

manufacturing firm characteristics. Within the delivery dimension, several authors point 

out delivery dependability as a fundamental operations capability (Corbett & Claridge, 

2002; Dangayach & Deshmukh, 2001a, 2001b, 2008; Größler & Grübner, 2006; 

Koufteros et al., 2002; Sansone et al., 2017). This statement is highly supported by the 

results ranking the capability as the second most important operations capability next to 

process quality. Literature reveals that volume flexibility is the most important operations 

capability within the flexibility dimension (Corbett & Claridge, 2002; Gerwin, 1993). 

Results confirm this statement; all other capabilities of the flexibility dimension are rated 

lower. However, it is noticeable that the operations capability product flexibility is rated 

lower than volume flexibility even though literature considers it as another key capability 

within the flexibility dimension (Gerwin, 1993). 

 

According to the results, the distribution capability as part of the service dimension is 

important for manufacturing firms in high-cost environments. This outcome is consistent 

with literature considering distribution as a key factor to succeed in the high-cost market 

environment (Sansone et al., 2017). As discussed previously, the innovation dimension 

was recently adopted as a capability dimension and developed towards an important 

source of competitive advantage (Sansone et al., 2017). The capability dimension ranking 

highly confirms the growing importance of the innovation dimension; innovation is 

almost equally important as the flexibility dimension. Lastly, the comparatively low 

importance of the sustainability dimension confirms theory that sustainability 

management itself cannot build up a competitive advantage for manufacturing firms 

although it can enhance the competitive advantage (Crowe & Brennan, 2007). The 

capability product sustainability is denoted as a competitive operations capability in 

literature (Avella et al., 2011). However, although it is considered as important, results 

show that it is not a critical operations capability for manufacturing firms in high-cost 

environments. 
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6. Conclusion 

This concluding chapter provides concluding remarks on answering the research 

questions and fulfilling the purpose of the thesis. Furthermore, it presents theoretical 

and practical implications as well as limitations of this thesis and concludes with 

recommendations for further research. 

6.1 Research questions and purpose 

This thesis aims to answer two research questions to fulfil the purpose of evaluating the 

most important operations capability dimensions as well as operations capabilities for 

competitive manufacturing in a high-cost environment and how they differ based on 

manufacturing firm characteristics. 

 

Answering RQ1: Which are the most important operations capability dimensions as well 

as operations capabilities for competitive manufacturing in a high-cost environment? 

 

Results reveal that all operations capability dimensions are considered important. 

However, quality is the most important operations capability dimension for 

manufacturing firms in a high-cost environment (Table 12). Subsequently, all operations 

capabilities are important although product quality is the most important operations 

capability in a high-cost environment (Table 12). 

Table 12. Most important operations capability dimensions and operations capabilities 

in a high-cost environment 

Rank Operations capability 

dimension 

Operations capability 

1 Quality Product quality 

2 Delivery Delivery dependability & 

Process quality 

3 Cost ---------- 

4 Flexibility Process efficiency 

5 Innovation Flow efficiency 

6 Service Cost efficiency 

7 Sustainability Product Innovation & 

Distribution 
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Answering RQ2: How do the most important operations capability dimensions as well as 

operations capabilities differ based on of manufacturing firm characteristics? 

 

Within the industry classification as the first manufacturing firm characteristic, quality is 

the most important operations capability dimension for intermediate goods, durable 

consumer goods, non-durable consumer goods as well as for capital goods. As for the 

other dimensions, the ranking varies based on industry classification (Table 13). 

Furthermore, all dimensions are considered as important. 

 

Table 13. Most important dimensions based on industry classification 

Rank Intermediate goods Durable consumer 

goods 

Non-durable 

consumer goods 

Capital goods 

1 Quality Quality Quality Quality 

2 Cost Delivery Delivery Cost 

3 Delivery Sustainability Flexibility Delivery 

4 Flexibility Innovation Sustainability 
Innovation & 

Service 

5 Innovation Service 
Innovation, Service 

& Cost 
------------- 

6 
Service & 

Sustainability 
Flexibility ------------- Flexibility 

7 ------------- Cost ------------- Sustainability 

 

The most important operations capability across the industry classifications is product 

quality and is ranked as the highest for all classifications. For the other operations 

capabilities the importance varies based on the industry classification (Table 14). 

 

Table 14. Most important operations capabilities based on industry classification 

Rank Intermediate goods Durable consumer 

goods 

Non-durable 

consumer goods 

Capital goods 

1 Product quality Product quality Product quality Product quality 

2 
Cost efficiency & 

Process efficiency 
Process quality & Process quality 

Delivery 

dependability 
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Delivery 

dependability 

3 ------------- ------------- 

Delivery 

dependability & 

Process efficiency 

Flow efficiency 

4 Process quality 

Product durability, 

Product innovation, 

Technology 

innovation & After 

sale service 

------------- 

Distribution, Cost 

efficiency & 

Technology 

innovation 

5 

Flow efficiency & 

Delivery 

dependability 

------------- 
Flow efficiency & 

Delivery speed 
------------- 

6 ------------- ------------- ------------- ------------- 

7 

Product mix 

flexibility &  

Customer service 

------------- 

Distribution, Market 

innovation & 

Delivery flexibility 

After sale service 

 

For the manufacturing firm characteristic company size the most important operations 

capability dimensions vary based on whether the company is a SME or a large enterprise 

(Table 15). However, the most important dimension regardless of the company size is 

quality. 

 

Table 15. Most important dimensions based on company size 

Rank SME Large enterprise 

1 Quality Quality 

2 Cost & Delivery Delivery 

3 ------------- Cost & innovation 

4 Service ------------- 

5 Flexibility Flexibility 

6 Innovation Sustainability 

7 Sustainability Service 

 

The most important operation capabilities also vary based on company size (Table 16). 

However, product quality is ranked as the most important operations capability for both 

SMEs and large enterprises. 
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Table 16. Most important operations capabilities based on company size 

Rank SME Large enterprise 

1 Product quality Product quality 

2 
Cost efficiency  

 

Process quality & 

Delivery dependability 

3 
Flow efficiency, Process quality & 

Delivery dependability 
------------- 

4 ------------- Process efficiency 

5 ------------- Flow efficiency 

6 
Process efficiency &  

Product durability 
Product innovation 

7 ------------- Cost efficiency 

 

For the manufacturing firm characteristic customer focus the most important operations 

capability dimension is quality followed by delivery regardless of customer focus. 

However, following the top two dimensions, the importance varies based on customer 

focus for B2B, B2C or mixed approach firms (Table 17). 

 

Table 17. Most important dimensions based on customer focus 

Rank B2B B2C Mixed approach 

1 Quality Quality Quality 

2 Delivery Delivery Delivery 

3 Cost Sustainability Innovation 

4 Flexibility Flexibility Cost 

5 Innovation Service Flexibility 

6 Service  Innovation Sustainability 

7 Sustainability Cost Service 

 

The most important operations capability for the different customer focus approaches is 

product quality. Subsequently, the ranking of the capabilities differs based on the 

customer focus approach (Table 18). 
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Table 18. Most important operations capabilities based on customer focus. 

Rank B2B B2C Mixed approach 

1 Product quality Product quality Product quality 

2 Delivery dependability 
Process quality & 

Delivery dependability 
Delivery speed 

3 Process quality ------------- Cost efficiency 

4 Flow efficiency 
Process efficiency & 

Technology innovation  

Process quality, Technology 

innovation, Distribution, 

Product innovation, Product 

sustainability & Market 

Innovation 

5 Process efficiency ------------- ------------- 

6 Cost efficiency 

Distribution, Product 

innovation, After sale 

service & Product flexibility 

------------- 

7 Product durability ------------- ------------- 

 

For the manufacturing firm characteristic of production strategy, the importance of the 

dimensions differs based on whether a firm has an MTS, ATO or MTO production 

strategy (Table 19). However, similarities exist between an MTS and MTO production 

strategy. 

 

Table 19. Most important dimensions based on production strategy 

Rank MTS ATO MTO 

1 Quality Delivery Quality 

2 Delivery Quality Delivery 

3 Flexibility Flexibility & Cost Innovation 

4 Sustainability ------------- Cost 

5 Cost Sustainability Service 

6 Service  Service & Innovation Flexibility 

7 Innovation ------------- Sustainability 

 

The most important operations capabilities also differ based on whether a firm has an 

MTS, ATO or an MTO production strategy (Table 20). However, similarities exist 

regarding the top ranked operations capabilities for the MTS and MTO production 

strategy. 
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Table 20. Most important operations capabilities based on production strategy 

Rank MTS ATO MTO 

1 Product quality Delivery dependability Product quality 

2 Process quality Flow efficiency 
Delivery dependability & 

Process quality 

3 
Cost efficiency, Process 

efficiency & Distribution 

Process quality & Process 

efficiency 
------------- 

4 ------------- ------------- Process efficiency 

5 ------------- 
Product quality & Volume 

flexibility 

Flow efficiency & 

Technology innovation 

6 
Flow efficiency & Delivery 

dependability 
------------- ------------- 

7 ------------- Cost efficiency Cost efficiency 

 

6.2 Implications 

6.2.1 Theoretical implications 

The theoretical implications of this thesis deals with the market environment and how it 

affects the importance of operations capabilities as well as how the importance differs 

based on manufacturing firm characteristics. First, the operations capability dimensions 

as well as operations capabilities have a dynamic nature and might differ over time as 

well as in different market environments. Hence, it requires continuous revision as 

discussed in literature. The empirical findings of this thesis provide further evidence for 

the necessity of continuous revision. Operations capabilities provide an understanding of 

how competitive advantage can be attained. However, it does not provide circumstantial 

statements of which operations capabilities are needed for specific manufacturing firms. 

Hence, caution is necessary for researchers when addressing these situations for 

manufacturing firms to not draw faulty conclusions. 

6.2.2 Practical implications 

The updated overview of the important operations capabilities, especially in terms of 

different manufacturing firm characteristics, is the main practical implication of this 

thesis. Additionally, it stresses out the importance of continuously assessing the 
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importance of the dynamic operations capabilities. In turn, manufacturing firms also need 

to cope with changes in the market environment since these changes are impacting the 

operations capabilities. Operations capabilities are crucial for the competitiveness as well 

as they dictate the future direction of the firm. As this thesis has its focus on the high-cost 

environment, it facilitates to identify on which operations capabilities to focus within this 

market environment. Furthermore, this is very important for firms considering reshoring 

their production to a high-cost environment. Finally, this thesis provides directional 

guidelines to enhance manufacturing firm’s operations strategy to achieve competitive 

advantage over firms in the high-cost environment. 

6.3 Limitations and further research 

Even though this thesis highly adheres to the defined methodology, it comes along with 

a few limitations. First, the energy category as part of the NACE classification was not 

considered within the industry classifications due to insufficient data (n=1). The same 

applies for the engineer-to-order (ETO) category within the production strategy 

classification (n=1). Including these results would neither enable generalisability nor 

scientific robustness. Second, the underlying reasons for the valued importance of the 

operations capability dimensions and operations capabilities are unknown due to the 

quantitative nature of this thesis. To comprehend the reasons for the different importance, 

qualitative data is required, for example gathered from in-depth interviews or focus 

groups. Third, no comparisons in terms of similarities and differences with low-cost 

environments can be drawn since this thesis purely focuses on the high-cost environments 

Sweden and Germany. Fourth, based on that the generalisation of high-cost environments 

is limited since the focus is only on two countries. Including further countries, for 

example non-European high-cost countries, may increase the robustness of the results. 

Fifth and last, in this thesis the sampling methods convenience sampling and purposive 

sampling were applied. These methods come along with the drawback that the sampling 

units are not equally distributed within the manufacturing firm characteristics. Even 

though the ranking is based on the mean value, the reliability for the groups with less 

response rates is lower and therefore a limitation of this thesis 

 

Following the limitations, further research can be conducted on low-cost environments 

applying the same methodology as used in this thesis to gather comparable data and to 



 

 

 

 

57 

draw conclusions on how the importance of the operations capabilities differs amongst 

high-cost and low-cost environments. Furthermore, a qualitative study including a case 

study can be executed to comprehend the underlying reasons of the rankings, respectively 

the different weightings across the manufacturing firm characteristics. Another research 

opportunity is to conduct a large-scale survey covering multiple, worldwide high-cost 

environments which might increase the robustness of the operations capability framework 

as well as the results of this thesis. Finally, investigating the output of production 

performance criteria before and after improvement initiatives for important operations 

capabilities reveals an opportunity for further research. 
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8. Appendix 

Figure 3: Results – Operations capability dimensions for high-cost environments 

 

 

Figure 4: Results - Operations capabilities for high-cost environments 

 

No. Operations capability  No. Operations capability  No. Operations capability 

C.1 Cost efficiency  F.1 Delivery flexibility  Se.3 Advertising 

C.2 Process efficiency  F.2 Volume flexibility  Se.4 Distribution 

C.3 Flow efficiency  F.3 Product mix flexibility  I.1 Product innovation 

Q.1 Product quality  F.4 Product flexibility  I.2 Technology innovation 

Q.2 Process quality  F.5 Product line flexibility  I.3 Service innovation 

Q.3 Product durability  F.6 Employee flexibility  I.4 Market innovation 

D.1 Delivery dependability  Se.1 Customer service  Su.1 Product sustainability 

D.2 Delivery speed  Se.2 After sale service  Su.2 Process sustainability 
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Questionnaire for survey participants 

 

Question 1: Please select your department 

Response options:  

• Finance & Controlling 

• IT 

• Logistics & Supply Chain Management 

• Marketing & Sales 

• Production 

• Purchasing & Procurement 

• Quality Management 

• R&D 

• Other, namely: (Text Box) 

Question 2: How many years of management experience do you have? 

Response option: Text box (numbers only) 

Question 3: Which management position do you have? 

Response options:  

• Top management (for example CEO, COO, president, chairman) 

• Middle management (for example operations manager, finance 

manager) 

• First-line management (for example team leader, assistant 

manager) 

• Other, namely: (Text Box) 

Question 4: How many employees currently work in your company? 

Response options: 

• <10 employees 

• 10-49 employees 

• 50-249 employees 

• >250 employees 

Question 5: Which customer focus does your company have? 

Response options: 

• Business-to-Business (B2B) 

• Business-to-Customer (B2C) 

• Mixed approach 
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Question 6: What is your primary target market? 

Response options: 

• Domestic 

• Europe 

• International 

Question 7: Which production strategy does your company primarily follow? 

Response options: 

• Make-to-stock 

• Assemble-to-order 

• Make-to-order 

• Engineer-to-order 

Question 8: Please select an industry classification which suits best to your 

company. 

Response options: 

• Intermediate goods 

• Durable consumer goods 

• Non-durable consumer goods 

• Capital goods 

• Energy 

Question 9: Please value the operations capability dimensions according to importance. 

 Cost; Quality; Delivery; Flexibility; Service; Innovation; 

Sustainability 

Response options (for each operations capability dimension): 

• Not important 

• Slightly important 

• Moderately important 

• Important 

• Very important 

Question 9: Please value the operations capabilities according to importance. 

 Cost efficiency; Process efficiency; Flow efficiency; Product 

quality; Process quality; Product durability; Delivery 

dependability; Delivery speed; Delivery flexibility; Volume 

flexibility; Product mix flexibility; Product flexibility; Product line 

flexibility; Employee flexibility; Customer service; After sale 
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service; Advertising; Distribution; Product innovation; Technology 

innovation; Service innovation; Market innovation; Product 

sustainability; Process sustainability 

Response options (for each operations capability): 

• Not important 

• Slightly important 

• Moderately important 

• Important 

• Very important 
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