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Chapter 1 

Introduction 

1. Introduction 

 

 

1.1. Background of the Study 

 

Services account for a very large proportion of the gross domestic product in industrialised 

countries and tend to become more important for emerging and developing countries (Goyal, 

2014). The Organization for Economic Cooperation and Development (OECD) assumes that an 

average of 66% of the total gross domestic product of a country originates in the services 

industry (OECD, 2014). In recent years significant changes to machine and equipment 

manufacturing in the marketplace has triggered a service revolution in this field as well 

(Becerril-Arreola, Zhou, Srinavasan, & Seldin, 2017). Due to the dynamic complexity of 

customer needs and the increasing intensity of competition, companies have strengthened its 

delivery of comprehensive services, and integrated them with core products to solution-based 

offers in order to secure long-term growth (Jacob & Ulaga, 2008; Sawhney, 2006). These so 

called product-accompanying services (PAS) generated almost 20% of the annual revenues of 

German machine manufacturing companies, organized in the “German Mechanical 

Engineering Industry Association” (VDMA) (VDMA, 1991). This revenue share has risen with a 

steady growth curve from 13% in 1990 to 19.6% in 2012 (VDMA, 2002, 2005, 2008, 2010, 

2012). Only the most recent study from 2014 states a decline, but the authors of the VDMA 

study link the findings to external economic effects in a few major markets as well as a change 

in the calculation method and state that the core business is on the same level as in 2012 

(VDMA, 2014).  

This study will be applied to TRUMPF’s PAS. TRUMPF is the world market leader for metal 

processing equipment like bending, punching and laser cutting machines. TRUMPF serves 

more than 30.000 different customers internationally and generates annual revenues of more 

than 3 billion EUR  (TRUMPF, 2017). While TRUMPF can allocate roughly 23% (715 million EUR) 
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of its revenue to PAS (TRUMPF, 2017), some branches as the elevator industry already 

generate a considerably larger share of up to 60% with these services (Straehle, Roth, & Herr, 

2015; VDMA, 2012, 2014). The importance of PAS is likely to continue growing in the future 

as more and more companies realise the full potential of PAS (Straehle et al., 2015). Besides 

the potential revenue growth, repair, maintenance, training and other after-sales services 

offer significantly higher margins compared to the decreasing product margins. This is evident 

throughout the entire lifecycle of the service initiating core product (Cohen, Agrawal, & 

Agrawal, 2006). 

Although the importance of PAS is rising in general, internationally operating machine and 

equipment manufacturers, such as TRUMPF, face the situation that the preferences for these 

services differ significantly in an international context (Alam, 2010; Bianchi, 2011). In general 

international services, or services that are offered in an international context, can be defined 

as performances that are conducted across national boundaries in critical contact with foreign 

cultures (T. Clark, Rajaratnam, & Smith, 1996). Therefore services face a unique set of 

challenges when crossing international borders (Bianchi, 2011) and culture may have a direct 

influence on a person’s behaviour, attitude and action in cross-cultural service encounters 

(Alam, 2010). This is in line with the experiences of the author of this study gained in many 

years of working in the after-sales sectors of international operating machine and equipment 

manufacturing companies. 
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1.2. Aim and Objectives of the Study 

 

This study aims to investigate the influence of cultural frameworks on customer attitudes 

towards PAS. This will lead to a better understanding how national culture is influencing the 

attitude towards different types of PAS, such as remote repair services, preventive and 

predictive maintenance or training and consulting services that accompany sold machines in 

the after-sales market.   

The objectives of the study are: 

1. To review the literature on PAS and national culture 

2. To develop a scale to measure customer’s attitude towards TRUMPF’s PAS 

3. To investigate the relationship between national culture and PAS  

 

1.3. Contribution of the Study 

 

As the markets for technology suppliers such as machine manufacturing companies become 

more and more international, the importance to understand regional differences in the 

preference sets of an international customer base is crucial for sustainable future growth 

(Siddhartan & Narayanan, 2017). TRUMPF is generating 80% of its revenue outside the home 

market Germany and maintains local subsidiaries in more than 30 countries and partners with 

exclusive TRUMPF sales agencies in another 25 markets to optimally serve local customer 

needs (TRUMPF, 2017). While the demand for features of the core products do not vary 

intensively across global markets, TRUMPF and other members of the VDMA face completely 

different scenarios in the after-sales markets with big variances in the preference sets of 

customers towards PAS (VDMA, 2014). Therefore it is not a suitable approach to simply copy 

services developed in the home market to other national markets as they will sometimes not 

face the same acceptance (Alam, 2010). 

This study will help to understand the influence of national culture on the acceptance of PAS 

by surveying a large international sample of TRUMPF customers. The study aims to collect a 

large number of responses to measure customers’ attitude towards different PAS of TRUMPF 

in 35 different countries, including all major cultural regions like West, Eastern and Southern 
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Europe, North and South America, Asia and Arabic countries. The results will help TRUMPF 

subsidiaries and agencies to better tailor their after-sales portfolios to the local needs of its 

customers and the headquarters to develop new internationally accepted PAS in future that 

can be rolled out more successfully. This will lead to higher revenues of PAS and improved 

customer satisfaction (Becerril-Arreola et al., 2017).  

As most of TRUMPF’s customers operate a big pool of manufacturing equipment and not 

exclusively TRUMPF machines, the results will also enable other machine tool manufacturers 

to benefit and align their portfolios accordingly. Therefore, the results will be shared within 

the VDMA on one of their regular service conferences. 

In addition, little research has been conducted the field of PAS, in particular in the context of 

international markets that involve customers who come from different cultures and have 

different preferences. The research so far has mainly focused on five areas (Cedergren, Elfving, 

Eriksson, & Parida, 2012), namely the delivery of such services (Lagemann & Meier, 2014; 

Settanni, Thenent, Newnes, Parry, & Goh, 2017), the process itself (Morlock & Meier, 2015; 

Sinha & Pasch, 2016), value creation networks (Medini & Boucher, 2016; Uhlmann, Gabriel, & 

Raue, 2015), knowledge management (Reyes-Álvares, Fernández, Rodríguez-Muniz, & Diáz, 

2016; Wiesner, Lampathaki, Biliri, & Thoben, 2016) and business models (Adrodegari, Pashou, 

& Saccani, 2017; Reim, Lenka, Frishammar, & Parida, 2017).  The question if such services face 

the same acceptance in different countries with diverse cultural backgrounds is not yet 

addressed by the research community. Based on the practical experience of TRUMPF, this is 

an important facet of PAS that needs further investigation. This study is the first approach to 

actually investigate the link between national culture and the preferences for PAS and paves 

the way for future research in the direction of successful internationalisation strategies for 

PAS. With a final sample of more than 1.600 responses this study is one of the cross-cultural 

service studies with the biggest and broadest empirical base (Minkov, 2014) and the results 

will also contribute to the field of cross-cultural service research. 

As there has been no scale available to measure customers’ attitudes towards PAS, another 

major contribution of this study is the development of a psychometric scale to measure 

customers’ attitudes towards PAS. By following the scale development process described by 

Barry et al. (2011), it was possible to successfully confirm its validity and reliability. As different 

from the Likert type scales, the newly developed scale is based on dichotomous items in order 
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to minimize the influence of cultural response patterns as they typically appear on those 

scales. These response patterns haven’t been addressed so far by other cross-cultural studies. 

Hence, the developed scale aims to minimize potential biases by introducing a user-friendly 

measurement suitable for customers coming from different cultures.  

 

1.4. Structure of the Study 

 

The following Figure 1.1 shows the structure of the thesis.  

Figure 1.1: Thesis structure 
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The study starts with a critical examination of the existing body of literature. In a first step, 

the terms services, respectively PAS and the theory of customer attitudes and national 

cultures are reviewed. Having defined the two major fields of this study both fields will be 

connected and working hypothesie for possible links are developed in the last section of that 

part.  

The literature review chapter is followed by the development of the research model in Chapter 

4. In this section the investigated dimensions of product-accompanying services (PAS) are 

defined and the research model for the study is built. The section ends with the development 

of research hypotheses how national culture is influencing the attitude towards PAS. 

The fifth chapter deals with the methodology of this study. The methodology section 

introduces the frame of the research by discussing the research philosophy, approach and 

strategy. After this initial discussion, the development of the scale to measure the attitude 

towards different PAS is explained and reasoned. Subsequently, the data collection process is 

addressed, followed by an ethical consideration of the planned approach. In the last part of 

the methodology section a suitable analysis approach to the gained data is developed and 

outlined. 

The findings chapter highlights the results of the survey. Initially, the respondents’ profiles are 

considered, followed by an evaluation of the validity and reliability of the gained data. In a 

next step the actual attitudes towards the different PAS that are targeted are addressed. After 

reviewing these frequency tables, the results of the investigation of the link between national 

culture and PAS are presented. These results are followed by an investigation how 

demographic factors influence the attitude towards PAS as well. 

The subsequent discussion chapter reviews the results and discusses the findings in the 

context of the prior literature review. Therefor the results for the attitude towards preventive 

maintenance, predictive maintenance, remote repair services, new technologies, service 

contracts, product-accompanying training and consulting are discussed in more detail.  

The conclusion chapter summarises the results, outlines practical implications, discusses 

future directions for research and reviews possible limitations of the study. 
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Chapter 2  

A Review of Product-Accompanying Services  

 

2. A Review of Product-Accompanying Services  

 

2.1. Introduction 

 

This chapter aims to provide a review of the literature on product-accompanying services 

(PAS). PAS are value adding services that are offered by equipment manufacturers in the after-

sales market to enhance the customer value of the physical product (Spath & Demuss, 2003). 

This chapter seeks to provide a comprehensive review of the services industry and PAS. To 

develop a common understanding of PAS, this chapter will begin with a discussion of the role 

of services in marketing science. This will be followed by the attempt to clarify the term service 

to set a common ground for the following definition of PAS that will be the main focus of this 

study. 

 

2.2. Importance of Services in Marketing Science 

 

In its early stages marketing focused on distribution and exchange of manufactured products 

(Marshall, 1927; Shaw, 1912). The first marketing scholars addressed topics as commodity 

exchange (Copeland, 1923), marketing organisations that made these commodities available 

(Nystrom, 1915; Weld, 1916) and functions that are vital for those marketing organisations to 

facilitate the exchange of goods (Cherington, 1920; Weld, 1917).  This stage is often referred 

to as the functional school (Vargo & Lusch, 2004).  

By the early 1950s the focus shifted more towards a decision-making approach to manage 

these marketing functions and the customer instead was the centre of interest of the physical 

good (Drucker, 1954; Levitt, 1960; McKitterick, 1957). One of the most popular concepts that 

was developed at the time is the model of the 4C (commodity, cost, communication and 
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channel) or 4P (product, price, promotion and place) (McCarthy, 1960). At this stage, which is 

called marketing management school, services are still not very well presented (Vargo & 

Lusch, 2004).  

With the beginning of the 1980s many new reference frames were developed that weren’t 

based on the 4P paradigm (Vargo & Lusch, 2004) and the until then unquestioned, dominating 

model turned into a mere “handy framework” (Day & Montgomery, 1999, p. 3). One of the 

most notable emerging research streams that was of interest to most academics, was the 

services marketing (Vargo & Lusch, 2004). Many scholars tried to break free from the goods-

dominated logic that was omnipresent at that time, developing new ideas to better 

understand services marketing (Dixon, 1990; Sheth & Parvatiyar, 2000; Shostack, 1977). Until 

then a typical service research article was characterized by an attempt to separate services 

from goods without fully emphasizing the importance of this research stream and its 

marketing characteristics (Rust, 1998). But this practice changed in the following years and an 

understanding arose that the existing goods-dominated view of marketing may hinder a full 

appreciation of services and block a comprehensive understanding of marketing in general 

(Gronroos, 1994; Kotler, 1997; Normann & Ramirez, 1993; Rust, 1998; Schlesinger & Heskett, 

1991). The understanding was that a shift in focus to services is a shift from the means and 

the producer perspective to the utilization and the customer perspective (Gummesson, 1995). 

This trend went on until Vargo & Lush (2004, 2008) announced that the goods-dominated logic 

was outdated and had to be replaced by a service dominant logic. This frequently debated 

framework postulates 8 foundational premises: 

1. The application of specialized skills and knowledge is the fundamental unit of exchange 

2. Indirect exchange masks the fundamental unit of exchange 

3. Goods are the distribution mechanism for service provision 

4. Knowledge is the fundamental source of competitive advantage 

5. All economies are service economies 

6. The customer is always a co-producer 

7. The enterprise can only make value propositions 

8. A service-centred view is customer-oriented and relational 
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Compared to the former goods-dominant logic, this reflects a total and absolute paradigm 

shift. Even though the framework is frequently debated and does face certain criticism, e.g. 

for being neither logically sound nor a perspective to replace other concepts in marketing 

(O’Shaughnessy & O’Shaughnessy, 2009), it is very well established in the current marketing 

research (Lusch & Vargo, 2011). This rising importance of services in the field of marketing 

science is also reflected by the growing significance of services for the economy as highlighted 

in the introductory chapter. But for a better understanding of services, the next two sections 

will first clarify the term services and later the term PAS in particular. 

 

2.3. Definition of Service 

 

While there is a common understanding in literature regarding the term material good as a 

physical product that can be seen and touched by a customer before the actual purchase 

(Scheer, Grieble, & Klein, 2002), the term service is discussed in a more controversial and 

heterogeneous way.  

The first attempt to describe the term service was made by Say (1803), when he differentiated 

services from material goods by highlighting the immaterial nature of services. This narrow 

definition was used for almost 50 years, until it faced certain criticism by Senior (1854) for its 

limited view of services, that does not fully encompass their nature. Senior (1854) was the first 

author that made serious efforts to separate services from material goods (Hill, 1999; Maleri, 

2001). This paved the way for more sophisticated attempts to define services in the mid-20th 

century, which will be discussed in the following (Corsten & Gössinger, 2007). 

In general, services and material goods both describe saleable assets, which provide concrete 

functions or create benefit for consumers (Manfred Bruhn & Hadwich, 2006; Mont, 2002). 

Specific attempts to distinguish material goods and services can be categorized in enumerative 

approaches, negative definitions and the characterisation by constitutive attributes (Bullinger 

& Schreiner, 2002; Corsten & Gössinger, 2007; Haller, 2012; Hilke, 1989; Höck, 2005; 

Laurischkat, 2012; Meffert & Bruhn, 2009). Table 2.1 differentiates the three approaches to 

define services according to current service literature. 
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Table 2.1: Approaches to define services 

Enumerative Negative definition Constitutive attributes 

An enumerative approach 
tries to characterise services 
by listing examples that are 
generally accepted as 
services (Bullinger & 
Schreiner, 2002; Corsten & 
Gössinger, 2007). The idea is 
that the term service is 
sharpened by the growing 
list of services. This approach 
might be critical due to the 
heterogeneity of this sector 
and permanently evolving 
new services (Meffert & 
Bruhn, 2009). 

This approach defines the term 
service by contrasting it with 
material goods. Everything that 
cannot be described as a 
material good is a service 
(Bullinger & Schreiner, 2002; 
Hilke, 1989). It originates from 
economic statistics that try to 
cluster economic output 
(Meffert & Bruhn, 2009). In that 
these approaches are not 
aiming to describe the 
characteristics or nature of 
services, they are often referred 
to as scientific stopgaps 
(Corsten & Gössinger, 2007). 

This approach tries to define the 
term service by working out 
constitutive attributes. A 
constitutive attribute is an  
essential attribute that describes 
the nature of services (Corsten & 
Gössinger, 2007). Consequently, 
this approach is an attempt to 
highlight the characteristics of 
services by focusing on 
similarities that are shared by all 
services (Haller, 2012). 

 

As can be seen from Table 2.1 and the services marketing literature, there is a consensus that 

neither enumerative approaches nor negative definitions are sufficient from a scientific point 

of view, therefore most of the definitions are based on the characterisation by constitutive 

attributes (Bullinger & Schreiner, 2002; Cardon, 2008; Fließ, 2009; Haller, 2012; Scheer et al., 

2002). 

Constitutive attributes are defined in the dimensions potential, process and result, which 

match the view on transformation processes in production management (Steven, 2007, p. 

99ff). For the provision of a service, capacities such as human resources, material expenses, 

information, as well as communication infrastructure and systems are necessary (potential 

dimension). These capacities are combined with the external factor that is provided by the 

customer during the service delivery process to realise the agreed benefit (process dimension). 

As a result, the outcome of a service delivery process is in contrast to the production of goods 

not a material good, but a change in the state of the external factor (result dimension) 

(Bullinger & Schreiner, 2002; Hilke, 1989; Meffert & Bruhn, 2009; Meyer & Blümelhuber, 1994; 

Scheer et al., 2002). Figure 2.1 shows the discussed framework for constitutive attributes of 

services that are used to define services, respectively differentiate them from material goods.  
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Figure 2.1: Service Concept 

  External factor   

     

Service providers have the 
ability and willingness to 

provide a service 

 
the provision of a service is 
characterized as a process 

 
Services result in material 

and immaterial effects 

     

Potential dimension  Process dimension  Result dimension 
     

 

The superordinate service characteristics that are mostly recognized in literature to 

distinguish services from material goods are the immateriality of a service and the integration 

of an external factor (Fließ, 2009; Haller, 2012). As services, in contrast to goods, are processes 

that result in a change of the status of the external factor that is contributed by the consumer 

of a service, they do not result in a good in a narrow sense and therefore their nature is 

immaterial. With these two characteristics further characteristics can be deduced logically. In 

contrast to material goods, services are characterised by a missing conveyance of property (C. 

Backhaus, 2009; Haller, 2012). Although it is possible to have property rights on immaterial 

goods such as patents or brands, services cannot be seen as immaterial goods, but as 

transformative processes that change the status of the external factor that can be material or 

immaterial (Fließ, 2009; Haller, 2012). It is for this reason possible to have property rights on 

all material or immaterial goods that are part of the transformative process, but not on the 

process itself (Corsten & Gössinger, 2007; Lovelock, 1984).  

Having understood that services can be seen as transformative processes, but not as 

immaterial goods, it is obvious that they cannot be stored like goods (Frietzsche & Maleri, 

2003; Höck, 2005; Lovelock, 1984; Maleri, 2001; Scheer et al., 2002; Vouduris, Owusu, Dorne, 

& Lesaint, 2008). Some authors use the term perishability in this context (Baltacioglu, Ada, 

Kaplan, Yurt, & Kaplan, 2007; Fitzsimmons & Fitzsimmons, 2006; Fließ, 2009; Lovelock & 

Gummesson, 2004). For services it is typical that service delivery and service consumption is 

simultaneous. This fact is often referred to as the uno-actu principle in German literature (C. 

Backhaus, 2009; Beyer, 2007; Bullinger & Schreiner, 2002; Fließ, 2009).  

 

As services can be seen as transformative processes that change the status of the external 

factor that is provided by the consumer of a service, it has a high level of customer integration 
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compared to the production of a good (Fitzsimmons & Fitzsimmons, 2006; Höck, 2005; Maleri, 

2001). The consumer is directly involved in the process and can therefore influence the result, 

which is not typical for the production of goods (C. Backhaus, 2009). In consequence, services 

tend to have a high degree of individualisation and heterogeneity (Bullinger & Schreiner, 2002; 

Fließ, 2009). Furthermore, the dominance of experience and trust qualities plays an important 

role in service industries, due to the fact that the customer does not have an objective chance 

to assess the service quality in advance (Fitzsimmons & Fitzsimmons, 2006; Fließ, 2009; 

Parasuraman, Zeithaml, & Berry, 1985). Figure 2.2 summarises the discussed attributes of 

services that differentiate them from material goods. 

Figure 2.2: Goods versus Services 

Goods Services 

 

 

Material or immaterial Immaterial 

No external factor External factor 

Conveyance of property No conveyance of property 

Storability No storability (perishability) 

Separated delivery and consumption Simultaneity of delivery and consumption 

Lower degree of individualisation Higher degree of individualisation 

Lower degree of heterogeneity Higher degree of heterogeneity 

Precisely defined characteristics Dominance of experience and trust 

 

Although there are a lot of constitutive attributes mentioned in the literature, none of them 

can be seen as an obligatory feature of a service (Beyer, 2007). The universal validity of each 

attribute can be refuted by counterexamples that are generally seen as services, despite the 

fact that they do not have all constitutive attributes. This situation even led to the postulation 

that there shouldn’t be an attempt to find a general definition for services (Engelhardt, 

Kleinaltenkamp, & Reckenfeldbäumer, 1993). Nevertheless, the following chapter addresses 

this issue and develops an understanding for industrial services and PAS in particular, which is 

going to be the base line in this work. 

 



13 
 

2.4. Industrial Services and Product-Accompanying Services (PAS) 

 

Industrial services are services that are characterised by another constitutive attribute. These 

services are provided in an industrial context (Beyer, 2007). Industrial services are defined as 

all additional immaterial services of investment good producers that accompany their physical 

product and enhance their customer specific problem-solving competence (Steven & Grosse-

Jäger, 2003). Following this definition, industrial services always have an investment 

character, as they are purchased by enterprises in contrast to consumptive services that are 

purchased by consumers (Spath & Demuss, 2003). As stated in Figure 2.3 industrial services 

distinguish as well on the supply-oriented differentiation level, as they are provided by a 

manufacturer and not by a typical service provider (Manfred Bruhn & Meffert, 2012; Garbe, 

1998; Lange, 2009; Spath & Demuss, 2003; Steven & Grosse-Jäger, 2003).  

Figure 2.3: Systematisation of services 

 

Source: Spath & Demus (2003, p. 472) 

On a sub-level, industrial services can be separated into PAS, which will be the focus of this 

study, and performance contracting services (Spath & Demuss, 2003). While PAS are offered 

additionally to enhance the customer value of the physical product, performance contracting 

services do not enhance the customer value of the sold product, but constitute the core value 

themselves (Spath & Demuss, 2003). Consequently, industrial services can be offered before 

the actual purchase, while the physical product is in use or after the utilisation period. Figure 

2.3 shows the discussed systematisation of services. 
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PAS can further be categorized in seven different kinds of services (Kortmann, 2007). In this 

model, which is outlined in Table 2.2, services of the same kind do address the same basic 

function, but vary significantly in their delivery process, resource requirements and 

plannability (Kortmann, 2007). 

Table 2.2: Seven kinds of PAS 

 Services Attributes 

PAS types Process Type 
Intensity of 
Interaction 

Customer 
Integration 

Level of Automation 

Planning Creative  Neutral High Manual 

Consulting Expert  Neutral High Manual 

Training Expert  Low High Manual – Automated 

Logistic Logistic  Low Neutral Manual – Automated 

Function creating Value-Adding  High High Manual – Semi Automated 

Function retaining Value-Adding  High High Manual – Automated 

Optimising Expert  High High Manual – Automated 
Source: Kortmann (2007, p.82) 

 

This study will focus on the influence of national culture on successful internationalisations of 

TRUMPF’s PAS. TRUMPF offers PAS of all mentioned seven kinds, this study, however, will not 

address all seven. Logistic services will not be analysed in detail as they do not have a high 

degree of customer integration and therefore it is not likely that culture will have a influencing 

role in this context (Frazzon, 2009). Planning services are as well out of scope, as this is 

organised in the sales process of a tool machine and this study is dealing with after-sales 

services that are offered to a customer after the installation of a machine. For the mentioned 

reasons, the focus will be on consulting/optimising services, training services and function 

creating/retaining services (maintenance and repair) that are offered to TRUMPF customers 

after the installation of a machine.  

To develop an understanding for the variety of those PAS, the after-sales portfolios of all 

members of the Sector Association Machine Tools and Manufacturing Systems (S. Becker, 

2016), a sub division of the VDMA (Holger, 2016) that represents 90% of the total turnover of 

the sector and about 80% of all machine tool manufacturers in Germany, have been analysed. 

Tables 2.3 to 2.5 illustrate a morphology to describe the design of the found services that can 

be allocated to the mentioned three kind of services. 

Table 2.3: Design of function creating/retaining services 

SERVICE DESIGN (repair and maintenance)  
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Strategy corrective preventive predictive   

Point of Delivery customer site remote     

Tools none telephone teleservice tablets/glasses 

Payment per case (h) per case (lumpsum) annual lumpsum machine price 
 

Table 2.4: Design of trainings services 

SERVICE DESIGN (training)  
Point of Delivery customer site provider's site web remote 

Individualisation standardised individual     

Payment per case (h) per case (lumpsum) annual lumpsum machine price 
 

Table 2.5: Design of consulting services 

SERVICE DESIGN (consulting)       

Point of Delivery customer site web     

Type audit benchmarking consulting   

Payment per case (h) per case (lumpsum)   

 

The highlighted morphologies do not represent an all-encompassing overview of all existent 

PAS, but the design of all services found in the portfolio of the mentioned 280 companies can 

be described with those attributes.  

Having discussed the importance of services in marketing science, it is quite surprising that 

there is no commonly accepted definition of a service until today. Addressing this issue, this 

chapter aimed at forming a baseline for the later following discussions about the influence of 

national culture on PAS. For this purpose, PAS that are targeted by this study have been clearly 

defined based on the relevant services marketing literature. Morphologies for their designs 

have been developed by thoroughly analysing PAS portfolios of 280 German machine tool 

manufacturers.  
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Chapter 3  

The Theory of Customer Attitude and National Cultures 

 

3. The Theory of Customer Attitude and National Cultures 

 

3.1. Introduction 

 

Having described product-accompanying services (PAS) in Chapter 2, this chapter aims to 

provide an overview of consumer attitude models and national culture. The chapter will begin 

with defining the attitude construct and proceeds to a discussion of three prominent attitude 

models, namely the theory of planned behaviour (TPB), the technology acceptance model 

(TAM) and the unified theory of acceptance and use of technology (UTAUT). In the next step 

the concept of national will be introduced along with a discussion of its key elements. The 

chapter will be completed by a critical review of the cultural models that are used to discuss 

cross-cultural differences and an evaluation if national culture has an influence on individuals’ 

attitudes. 

 

3.2. Definition of Attitudes 

 

Attitudes represent an evaluative response towards an object, while such an object can be 

anything a person discriminates or holds in mind, either if it is concrete or abstract (Vogel & 

Wänke, 2016). It can be interpreted as the primary building block of social psychology (Allport, 

1954). This is supported by Conner & Armitage (1998), who express that the attitude 

component is a function of a person’s salient behavioural beliefs, which represent perceived 

outcomes or attributes of the behaviour. Fishbein & Ajzen (1975, p. 6) describe attitudes as 

learned predispositions to respond in a consistently favourable or unfavourable manner with 

respect to a given object. Based on this definition of attitude, three basic features can be 
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outlined. Attitudes are learned. They predispose action. And those actions are consistently 

favourable or unfavourable toward a given object (Fishbein & Ajzen, 1975).  

The following section will introduce the three most frequently discussed models of customer 

attitudes that are relevant to PAS.  

 

3.3. Attitude-Behaviour Relationship Models 

 

Among many attitude-behaviour relationship models that have been proposed in literature, 

this review is going to focus on three models that try to represent the link of attitudes and 

technology acceptance or respectively use of technology, as this is very important in the 

context of PAS (Dauner, Guenter, & Nolte, 2012; O. Thomas, Nüttgens, & Fellmann, 2017; 

Wünderlich, 2009). In the following sections the theory of planned behaviour (TPB), the 

technology acceptance model (TAM) and the unified theory of acceptance and use of 

technology (UTAUT) will be discussed in more detail, as these three models represent the most 

validated models in the field of services. All three models have already been applied in several 

studies that investigated the influence of national culture on the attitude towards the 

respective researched services as it will be highlighted in the following sections. 

 

3.3.1. The Theory of Planned Behaviour (TPB) 

 

The Theory of Planned Behaviour (TPB) (Ajzen, 1985, 1988, 1991) represents an extension of 

the former developed Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975). The TRA 

model suggests that the proximal determinant of volitional behaviour is, besides the 

subjective norm, a person’s intention to engage in that behaviour (Fishbein & Ajzen, 1975). 

The model does not specify any other elements that influence a person’s attitude. In 

suggesting that behaviour is solely under control of intentions, the TRA model is restricted to 

volitional behaviours (Conner & Armitage, 1998). The TPB model tries to overcome this 

weakness by incorporating perceptions of control over performance of the behaviour as an 

additional predictor (Ajzen, 1988, 1991). TPB theory highlights three different types of beliefs 

that affect perceptual constructs as shown on Figure 3.1.  
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Figure 3.1: The Theory of Planned Behaviour (TPB) Model 

 

Source: Ajzen (1991, p. 182) 

In the TPB model intentions to perform behaviours can be predicted with high accuracy from 

attitudes toward the behaviour, subjective norms as well as perceived behavioural control. 

These attentions, combined with perceptions of behavioural control, account for a significant 

share of the variance in actual behaviour, such as buying or using PAS (Ajzen, 1991). 

The TPB model has already been validated in services contexts. Pavlou & Chai (2002, 2004) 

have investigated how the acceptance of electronic commerce services is influenced by the 

attitude of consumers and their national culture. Electronic commerce services are not 

directly related to PAS, but they strongly rely on technology as well and the results might be 

transferrable to the context of PAS. 

 

3.3.2. The Technology Acceptance Model (TAM) 

 

The Technology Acceptance Model (TAM) addresses the behaviour of individuals in 

confronting the inherent riskiness of interacting directly with hi-tech software and hardware 

(Davis, 1989). Figure 3.2 summarises the TAM model.  
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Figure 3.2: The Technology Acceptance Model (TAM) 

 

Source: F. Davis (1989, p. 319ff) 

In TAM theory the perceived ease of use is the degree to which a person believes that using a 

particular technology will be effortless (Davis, 1989). This influences the perceived usefulness 

of the technology, meaning the degree to which a person believes that a technology will 

enhance his or her performance (Surendran, 2012). Both factors influence the intention to use 

a new technology (Davis, 1989). The TAM theory represents an extension of the widely 

adapted Theory of Reason Action (TRA) (Fishbein & Ajzen, 1975) to the high-technology 

environment (Singh, Fassott, Chao, & Hoffmann, 2006). 

The TAM model has already been applied in several service contexts that investigated the 

influence of national culture and the attitude of consumers on the acceptance of technology-

based services similar to PAS. These studies investigated services such as knowledge 

management software services (Abigiam & Usoro, 2012), electronic government services (Al-

Hujran, Al-Dalahmeh, & Aloudat, 2011), mobile commerce services (Hung & Chou, 2014) and 

online banking services (Singer, Avery, & Baradwaj, 2008). 

 

3.3.3. The Unified Theory of Acceptance and Use of Technology (UTAUT) 

 

The third model, the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh 

et al., 2003), was developed through a rigorous review and subsequent consolidation of eight 

pre-existent attitude-behaviour relationship models. Figure 3.3 shows the features of the 

UTAUT2 model.  
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Figure 3.3: The Unified Theory of Acceptance and Use of Technology (UTAUT2) model 

 

Source: Venkatesh et. al (2012, p. 160) 

Besides the already mentioned TRA, TAM and TPB models, namely the motivational model 

(MM) (Davis, Bagozzi, & Warshaw, 1992), the PC utilization model (MPCU) (R. Thompson, 

Higgins, & Howell, 1991), the innovation diffusion theory (IDT) (Rogers, 1995), the social 

cognitive theory (SCT) (Bandura, 1986) and an integrated model of technology acceptance and 

planned behaviour (TAM-TPB) (Taylor & Todd, 1995) formed the base of the UTAUT model. It 

originally consisted of four constructs (performance expectancy, effort expectancy, social 

influence and facilitating conditions) that influence the behavioural intention of a user 

(Ghalandari, 2012). This model was modified to the UTAUT2 model by adding three additional 

constructs to adapt the model to consumer contexts (Venkatesh, Thong, & Xu, 2012) and three 

moderating variables that influence the link between several constructs and the behavioural 

intention of a user that determines the usage behaviour (Venkatesh et al., 2012). 

The UTAUT2 model has been validated in two studies that examined the influence of national 

culture and attitude on the acceptance of a technology-based service. Baptista & Oliviera 
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(2015) investigated the field mobile banking services and the second study focused on the 

acceptance of eLearning services in cross-cultural contexts (Alshare, El-Masri, & Lane, 2015). 

 

3.4. The Theory of Culture 

 

While the previous sections dealt with the influence of attitudes on person’s behaviour, the 

following chapters will deal with the concept of national culture. As culture plays a major role 

in shaping those attitudes (Kutschker & Schmid, 2008; Rothlauf, 2012; Schmid, 1996), this 

study focuses on the acceptance of PAS in the context of cross-cultural target markets. For the 

research questions it is important to set a common ground how culture is understood in this 

study. Therefore, the theory of culture and its elements will be discussed.  

First, the general concept of culture will be explained to better understand the concept of 

national culture. The concept of national culture will form the base for the later research 

design and the introduction will therefore be enriched with a critical discussion of its 

advantages and disadvantages, as the applied cultural model in this study is based on this 

concept. 

 

3.4.1. Definition of culture 

 

Hansen (2011) states that there are only two terms necessary to describe the world: namely 

nature and culture. According to Hansen (2011) the term nature describes everything material 

that is given around us and culture sums up all that has been created by mankind. That means 

culture is the man-made part of the human environment (Herskovits, 1955). The term culture 

origins from the Latin verb “colere” (foster, maintain, cultivate) and was used only to describe 

agricultural operations in the beginning (Hogan, 2005). But already Cicero uses the term 

“cultura animi” to paraphrase the cultivation of humans by education (Roth, 2002). The 

present concept of culture finds its roots in 18th century Europe, when it was first used to 

illustrate the development of an individual’s mind (Hogan, 2005). In the following years, a 

wider meaning of culture evolved, which finally ended up in the meaning “civilization” and 

“education” in the 19th century (Hasenstab, 1999; Prott, 2004). Today, the term culture unites 
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a lot of different connotations (Dormayer & Ketten, 1997; Hansen, 2011). In a general 

meaning, culture can be summed up as the way people live and work (Prott, 2004). 

Unfortunately, a generally accepted definition of culture does not exist so far (Keller, 1981; 

Schmid, 1996; A. Thomas, Schroll-Machl, Kammhuber, & Kinast, 2009). Nevertheless, it is 

mandatory to find a suitable definition to stress the concept of culture in this study to evaluate 

its influence on PAS.  

As some authors tend to have very broad definitions for culture in their work (Blom & Meier, 

2002; Perlitz, 2004) and others (Keller, 1981) develop very precise definitions that fit to their 

research design, it is difficult to define one definition as the best applicable definition for this 

study.  

For example Geert Hofstede, one of the leading cultural scientists, specifies culture as the 

collective programming of the mind that distinguishes the members of one group or category 

of people from others (Hofstede, Hofstede, & Minkov, 2010, p. 6). Hofstede et al. (2010) uses 

metaphors from computer science like “mental programs” or “software of a mind” when he 

refers to culture. This view may have its origin in his IBM background, but it strongly supports 

his dimensional, clearly categorized understanding of culture. This definition reflects the 

understanding of culture for this study and it will therefore serve as the common ground for 

later discussions. Another way to approach the complex concept of culture is the definition of 

its attributes (Schmid, 1996). The following section will provide a review on the attributes of 

culture to develop a deeper understanding of what is meant by the term culture, when it is 

used in this study. This understanding is the foundation to discuss the concept of national 

culture, which is linked to PAS in this study. 
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3.4.2. Elements of culture 

 

Most of the available definitions of culture share a common ground and describe similar views 

on culture with mostly identical attributes and elements (Keller, 1981; Schmid, 1996). The 

following sections work out the elements that are considered to be the key elements of 

culture in literature. 

Broadly speaking, culture consists of two different layers, namely Concepta and Percepta 

(Christiansen, 2015; Kutschker & Schmid, 2008; Schmid, 1996). This anthropological view on 

culture was developed in the early 1950s and is widely accepted in literature (Osgood, 1951). 

In this context the iceberg model of culture, which has been developed by Hall in 1976, is often 

used as a reference. This model is shown in Figure 3.4. 

Figure 3.4: The iceberg model of culture 

 

Source: Adaption of Hall (1976) 
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The first layer, that is invisible, is formed by values, norms, attitudes and beliefs and is often 

referenced as Concepta (Christiansen, 2015; Osgood, 1951; Schmid, 1996). The second layer, 

Percepta, aggregates all phenomena that are caused by the Concepta layer and have empirical 

evidence, often described as behaviour and cultural artefacts (Kutschker & Schmid, 2008; 

Osgood, 1951; Schmid, 1996). All tangible aspects of culture like art, literature, music, 

architecture, customs and traditions, as well as the interaction in social groups are linked to 

the second layer Percepta (Kutschker & Schmid, 2008; Schmid, 1996). However, the iceberg 

metaphor is often used to illustrate the relative importance of the two layers, when it is stated 

that almost all cultural aspects are hidden below the surface (Concepta), while only some 

aspects are visible (Percepta) (Rothlauf, 2012; Schmid, 1996). As the deeper layer with values, 

norms and attitudes (Concepta) is on an unconscious level, it is therefore taken for granted by 

the majority of a social group and not scrutinised (Kutschker & Schmid, 2008; Schmid, 1996). 

This leads to the situation that many members of a social group are not aware of the 

circumstance, that there are different ways of thinking, acting, behaving and feeling in 

different social groups (Sackmann, 2004; Schmid, 1996). 

Both layers together form a reference framework for a social group (Hansen, 2011). All 

members of that social group can resort to reliable, established methods and instruments to 

adjust to their surroundings, handle everyday problems, as well as satisfy social and biological 

needs if they rely on shared values (Concepta) and behaviours (Percepta) (Hansen, 2011; 

Schmid, 1996). This framework can also be labelled as a cultural standard, that regulates how 

a member of a social group should react in a specific situation (Christiansen, 2015; Hansen, 

2011; Rothlauf, 2012; Schmid, 1996). Cultural standards define the set of values, norms and 

actions for a social group, that are appropriate to be applied in particular situations (Rothlauf, 

2012, 2014). This collective programming distinguishes the members of one group from the 

members of another group (Hofstede et al., 2010). 

This means in logical consequence that the reference framework or cultural standard that is 

formed by commonly shared values, norms, attitudes (Concepta) and behaviours (Percepta) 

is a result of actions and at the same time the cause for specific actions (Kutschker & Schmid, 

2008). It is influenced by people’s actions, but in return it induces current and future 

behaviour, meaning culture is an influence and restriction factor for actions (Kröber & 

Kluckhohn, 1952; Schmid, 1996). The individual has consequently two roles. It carries culture 
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and on the other hand it has a formative influence on it (Hansen, 2011; Keller, 1981; Rothlauf, 

2014). 

If an individual has a formative influence on culture, it has to be defined how it can affect 

culture and therefore it is important to understand how culture is transferred in a social group 

that shares the same cultural standard. Culture is transferred via cultural artefacts and is 

reflected in them (Rothlauf, 2012). Language, art, literature, everyday objects, customs, 

traditions and rituals express a cultural background on the one hand, and are important carrier 

of culture itself during the transfer process on the other hand (Keller, 1981; Rothlauf, 2012, 

2014). This means the carrier of culture is the Percepta layer and not the Concepta layer that 

unites shared values, beliefs, norms and beliefs. 

Although culture is carried by individuals, culture is a supra individual, social phenomenon 

(Hofstede et al., 2010; Rothlauf, 2012, 2014). It is shared by people that live or lived within the 

same social group (Hofstede et al., 2010). Culture exists independently from single individuals, 

although these individuals carry it (Hansen, 2011). There is no concept like individual culture 

(Keller, 1981; Rothlauf, 2014). This fact leads to another important attribute of culture. 

Cultures strive for inner consistency (Keller, 1981; Rothlauf, 2012; Schmid, 1996). Single 

cultural elements tend to form a consistent whole without contradictions (Keller, 1981). 

Members of a social group that do not match with the core cultural values of their in-group 

tend to be either segregated or assimilated over time (Hansen, 2011; Rothlauf, 2014). That 

means that although the individual carries and transfers culture, it is difficult for the single 

individual to actually change culture as it will be segregated if it does not assimilate. This 

underlines again the already mentioned supra individual character of culture. 

Hence, the adaption to a cultural standard is easier than changing it (Hansen, 2011). This is 

supported by the idea that culture is learned (Hofstede et al., 2010; Keller, 1981; Rothlauf, 

2012). People aren’t born with specific patterns or cultural standards (Schmid, 1996). The 

social environment that a member of a social group is experiencing as it grows up (Concepta 

and Percepta), forms his mental program (Hofstede et al., 2010). Values, norms and 

behavioural patterns are passed down from generation to generation and build the social 

heritage of a society (Rothlauf, 2012, 2014). This process is called the enculturation of 

individuals and the acculturation of social groups (Hofstede et al., 2010; Keller, 1981; Schmid, 

1996) and supports as well the supra individual character of culture.  



26 
 

Nevertheless, it must be mentioned that cultures are adaptable to changes in their 

environment (Christiansen, 2015; Rothlauf, 2014). But this process is very long lasting and 

cannot be initiated by single individuals in a social group, but only by larger groups 

(Christiansen, 2015; Rothlauf, 2012). Furthermore a possible adaption influences the upper 

Percepta layer to a much higher degree than the underlying values, norms and attitudes that 

are part of the Concepta layer, meaning that a culture can adjust quickly to a changing 

environment in cultural artefacts and visible, tangible aspects of it, but the underlying values 

and norms have not necessarily undergone this change yet (Hofstede et al., 2010). Table 3.1 

highlights the most frequently discussed attributes of culture in literature and summarises the 

prior discussions of this section. 

Table 3.1: Attributes of culture 

Culture consists of 2 layers 
Culture consists of two layers, namely Percepta that represents all 
behaviour and cultural artefacts and Concepta that unites shared 
values, norms, attitudes and beliefs. 

Culture is a reference 
framework 

Culture is a reference framework that embodies reliable, established 
methods and instruments to adjust to their surroundings. 

Culture is cause and result 
of action 

Culture is influenced by people’s actions, but in return it induces 
current and future behaviour, meaning culture is an influence and 
restriction factor for actions. 

Culture  is transferred via 
symbols 

Culture is transferred via cultural artefacts and is reflected in them 
(e.g. language, art, literature, everyday objects, customs, traditions 
and rituals). 

Culture is supra individual 
Culture exists independently from single individuals, although these 
individuals carry it. It is shared by people that live or lived within the 
same social group. 

Culture strives for inner 
consistency 

Members of a social group that do not match with the core cultural 
values of their in-group tend to be either segregated or assimilated 
over time. 

Culture is learned 
People aren’t born with specific patterns or cultural standards. The 
social environment that a member of a social group is experiencing 
as it grows up, forms his mental program. 

Culture does not change 
quickly 

While the Percepta layer may adjust relatively fast to changes in the 
environment the Concepta layer does not adapt very quickly. 

 

Having described attributes of culture to support the former developed definition of culture 

to found a common ground for the understanding of the concept of culture in this study, it is 

mandatory to address the unit of analysis of a social group in the next chapter, as this is 

essential for the later research design of the study. 
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3.4.3. National cultures 

 

As it is stated in the previous chapter, culture is shared by people that live or lived within the 

same social group (Hofstede et al., 2010). This broad understanding supports the idea of 

various cultural levels, since all social groups have their own culture and individuals can have 

several cultural backgrounds at the same time, as they are members of different social groups 

(Craig & Douglas, 2006). Hence, cultures can be built around various dimensions that build 

social in-groups (Craig & Douglas, 2006). The question that arises from this finding is which 

unit of analysis is the best for cross-cultural studies. 

All later introduced, quantitative cultural models use the concept of national cultures as the 

underlying unit of analysis to build their cultural frameworks to explain cross-cultural 

differences. Nevertheless, this concept is not unquestioned in literature and has to be critically 

reviewed before it can be applied to quantitative cross-cultural studies. This chapter discusses 

the main points of criticism regarding the concept of national cultures and explains why it is 

still relevant and has not lost any of its importance by today. 

Critical views of nations as the unit of analysis for cross-cultural comparisons can mainly be 

divided in two major streams. Both streams state that culture does not form along national 

borders, but their rationale is different. While one group investigated significant within-nation 

variances and concluded that a nation consists of several cultural groups (Gerhart, 2008; Tung, 

2008), the others state that culture groups range over national borders and form cultural 

groups with members of more than one nationality (Appadurai, 1990; Audet & Saint Pierre, 

2009; Bird & Stevens, 2003; Blom & Meier, 2002; Bonet & Négrier, 2011; Craig & Douglas, 

2006; Fang, 2006; Lenartowicz & Roth, 2001).  

The statement that studies of individuals show significantly within-nation variance is 

empirically validated. Researchers analysed cross-cultural survey data and found that the 

variance between individuals within a nation is sometimes bigger than the variance between 

different nations (Gerhart, 2008; Tung, 2008). Gerhart (2008) and Tung (2008) both conclude 

that nations cannot be used as a unit of analysis in cross-cultural research. If the variance 

within a national border is bigger than between different nations, the national border does 

not seem to be a shaping element of culture (Gerhart, 2008; Tung, 2008). Although this line of 

argumentation seems to be evident, it is logically flawed. The variance between individuals in 



28 
 

one nation does not affect the cultural distance of the whole nation compared to another 

nation, no matter if it is smaller, equal or bigger than that, since nations are compared and 

not individuals (Hofstede et al., 2010; Minkov & Hofstede, 2012, 2014). The fact that nations 

are built by grouping of individuals is not relevant in this context as all individuals of one nation 

will form together a national culture that can be compared to an equally formed national 

culture of another nation. Minkov (2013) compares this line of argumentation to the 

circumstance that the enormous diversity of cells and organs that make up a human body is 

completely irrelevant to the question of whether one should study individuals.  

The second stream of criticism can be divided in two sub streams. One faction states that 

many countries have large sub-cultures and therefore the unit nation is not the appropriate 

one to measure cultural differences (Lenartowicz & Roth, 2001). They prefer a more detailed 

approach comparing distinct sub cultures within one nation, due to the fact that these sub-

cultures vary significantly in some nations and can be interpreted as nations within nations.  

The second line of critique argues that cultures do not pay attention to national borders 

(Appadurai, 1990; Audet & Saint Pierre, 2009; Bird & Stevens, 2003; Blom & Meier, 2002; 

Bonet & Négrier, 2011; Craig & Douglas, 2006; Fang, 2006). Appadurai (1990) identified five 

global trends that are transforming the nature of societies and obliterating their differences 

(Appadurai, 1990). Mediascapes (flows of image and communication), ethnoscapes (flows of 

tourist, immigrants and foreign students), ideoscapes (flows of political ideas and ideologies), 

technoscapes (flows of technology and know-how) and finanscapes (flows of capital and 

finances) transmit content from one culture to another. Hofstede et al. (2010) himself predicts 

the collisions of national cultures and Fang (2006) raises the questions what national cultures 

will look like after numerous collisions, clashes and conflicts with each other and if they will 

still exist in future. In general, cultural diversity is perceived as a threat towards national 

cultures (Bonet & Négrier, 2011). And the idea of a stable, coherent and unique national 

culture is contradicted by its growing internal plurality and permanent process of change 

(Audet & Saint Pierre, 2009). Some authors argue that this will lead to one global culture, being 

the result of current cultures’ melting pot (Bird & Stevens, 2003), others state that new 

cultures will be built across national borders (Craig & Douglas, 2006). Craig & Douglas (2006) 

categorized the cross-border effects in five major streams that are summarised in Table 3.2: 
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Table 3.2: Cultural cross-border effects 

 Definition 

Cultural interpenetration 
Information, products and ideas are flowing from one culture into 
another and transform its nature.  

Deterritorialization 
A particular culture is no longer shaped exclusively by a specific 
geographic location. 

Cultural contamination 
A culture becomes tainted by various elements of other cultures and it 
is therefore harder to identify the core of a culture. 

Cultural pluralism 
Individuals have several cultural backgrounds and exhibit elements of 
multiple cultures. 

Cultural hybridization A fusion of two or more cultures that create a new cultural element. 
Source: Craig & Douglas (2006, p. 330) 

 

These statements sound rigorous and logical, but they do have little empirical evidence 

(Minkov & Hofstede, 2012, 2014). This line of argumentation is to date not supported by any 

quantitative works. Actually, the opposite is the case. Two current quantitative studies 

support the concept of national cultures. Together with Minkov, Hofstede analysed data of 

the World Values Survey (WVS) and conducted a cluster analysis, first for 299 in-country 

regions in East and Southeast Asia, sub-Saharan Africa and Latin America (Minkov & Hofstede, 

2012) and later for 316 European regions (Minkov & Hofstede, 2014). They found that the vast 

majority of in-country regions cluster along national borders. Hofstede et al. (2010) states that 

national cultures are extremely stable over time and that differences between national 

clusters that he found at the end of the last century, have already been recognizable in the 

years 1900, 1800 and 1700, if not even earlier and will remain recognizable at least until 2100 

(Hofstede et al., 2010). Additionally, the validity of Hofstede’s national clusters has lately been 

confirmed by a cohort analysis, which has been conducted by the Faculty of Economics and 

Business of the University of Groningen. The researchers reveal that cultural differences 

between country pairs are generally stable over time by reproducing Hofstede’s cultural 

clusters from a newer WVS data set, which has been collected between 1981 and 2008 

(Beugelsdijk, Maseland, & van Hoorn, 2015). Despite the prevalent trend of globalisation, 

nations will remain the key unit of shared experience and their educational and cultural 

institutions will shape the values of almost all citizens (Hofstede et al., 2010; Inglehart & Baker, 

2000; Parker, 1997; Schwartz, 2006; Smith, 2004b). 

As this chapter has explained that the use of national cultures is a valid approach for cross-

cultural studies, the next chapter will introduce models that are developed to examine 
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(qualitative models) and measure (quantitative models) national culture. Based on the 

following discussions, it will be decided which models of national culture will be applied to the 

research design of this study. 

 

3.5. Models of National Culture 

 

There are two approaches towards culture. The so-called non-essentialist view on culture 

respects the complexity of its nature and is mainly followed by social scientists and 

anthropologists (Holliday, Hyde, & Kullman, 2010). This stream interprets culture as a complex 

interaction of many different facets (Holliday et al., 2010). According to scholars of this stream 

(Hall, 1976; Kluckhohn & Strodtbeck, 1961; Schwartz, 2012; Triandis, 1994), it is wrong to 

interpret culture as entities, but rather of cultural elements, fragments and artefacts, which 

may manifest in different ways and take different meanings depending on the specific 

situation and its context (Korhonen, 2010). This line of research paves the way for cross-

cultural understanding, training and competence (Holliday et al., 2010; Korhonen, 2010). The 

most well-known qualitative models, which follow this non-essentialist view, will be briefly 

explained in the following tables. Table 3.3 shows the dimensions of the cultural model 

developed by Kluckhohn & Strodtbeck. 

Table 3.3: Cross-cultural model of Kluckhohn & Strodtbeck 

 Dimension Manifestations 

K
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Relationship to nature Dominance, subjugation & harmony 

Relationship among people Individualism, collectivism & hierarchical 

Time orientation Present, past & future 

Human activity Being, doing & thinking 

Human nature Good, bad & mix of both 

Conception of space Private, public & mix of both 
Source: Kluckhohn & Strodtbeck (1961, p. 10-20) 

 

Kluckhohn & Strodtbeck developed their model for analysing culture based on three 
assumptions: 

a) There is a limited number of human problems that need to be solved by all people. 

b) Despite the variability, there is a range of possible solutions. 

c) All alternative solutions are present in all societies, but are differentially preferred. 
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Based on these assumptions, they suggested that the preferred solutions for the problems 

reflect a society’s culture (Kluckhohn & Strodtbeck, 1961). Consequently, both scientists 

suggested a cultural framework that is aligned around six major orientations (Aswathappa, 

2008; Kluckhohn & Strodtbeck, 1961; Kutschker & Schmid, 2008; Punnet, 2012). 

Table 3.4 provides a short summary of the cultural model that has been developed by Hall. 

The model of Hall is one of the most frequently discussed models in cross-cultural research (S. 

Liu, Volcic, & Gallois, 2011). 

Table 3.4: Cross-cultural model of Hall 

 Dimension Definition 

Ed
w
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d
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l 

Context orientation 

Context orientation refers to the way cultures communicate. In 
high context cultures, communication is largely implicit, 
meaning that context and relationships are more important 
than the actual words, and therefore, very few words are 
necessary. In low context cultures, the message is 
communicated almost entirely by the words and therefore 
needs to be explicit. 

Conception of space (1) 
sphere of privacy  

According to Hall (1966), perception of the levels of intimacy of 
space is culturally determined. People from different cultures 
perceive space and place differently. 

Conception of space (2)  
territoriality 

In cultures with low territoriality people have less ownership of 
space and boundaries are less important to them. They are 
ready to share territory with little thought. Individuals from 
high territoriality cultures tend to show more concern for 
ownership. They seek to mark up the territory in their 
possession. 

Time orientation 

Hall (1983) divides cultures in monochromatic and 
polychromatic cultures. In monochromatic cultures people 
tend to do one thing at a time while people in polychromatic 
cultures do not mind do to do many things at the same time. 

Speed of information 

When Hall & Hall (1990) refer to speed of information they 
are talking about the time span that is needed to code and 
decode information in communication. This time span varies 
significantly across different cultures. 

Source: Hall (1966, 1976, 1983); Hall & Hall (1990) 
 

Hall (1959, 1966, 1976, 1983) contributed several remarkable publications dealing with 

cultural differences and described a lot of cultural characteristics in his works. As he hasn’t 

merged his findings in one single framework, the literature is still discussing what the major 

facets of his works are (Kutschker & Schmid, 2008). Nevertheless, based on current literature, 

the main dimensions of his culture model are built by the facets that are described in the table 

above, namely context orientation, conception of space, time orientation and speed of 
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information (Kutschker & Schmid, 2008; Rothlauf, 2012, 2014). In Hall’s opinion cultures vary 

significantly in addressing these dimensions in their daily lives (Hall & Hall, 1990). 

The next cultural model that will be addressed has been developed by Triandis in the early 

1990s. Table 3.5 shows the three dimensions that are forming his cultural model. 

Table 3.5: Cross-cultural model of Triandis 

 Dimension Definition 

Tr
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n
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Complexity 
Complexity of a culture refers to the amount of differentiation 
in the various domains of individual’s lives. 

Tightness 
Tightness explains the extent to which a member of a culture 
agrees about what is correct behaviour. 

Collectivism 
Collectivism addresses the extent to which individual or group 
interests dominate in a culture. 

Source: Hui & Triandis (1986); Triandis (1994) 

 

Triandis (1986; 1994) conceptualized culture at an objective and a subjective level. The 

objective level aggregates all tangible aspects of culture, while the subjective level is related 

to norms and values (Yeganeh & Su, 2009). These norms and values are organized into unique 

patterns of belief. Analysing this patterns, he found three cultural syndromes (complexity, 

tightness & collectivism) that apply in varying extent to all cultures (Triandis, 1994). 

The last and most recent qualitative model that will be presented has been developed by 

Schwartz (2006). The model of Schwartz (2006) specifies three bipolar cultural dimensions 

that reflect alternative answers to the three basic human problems identified by him and 

former scholars. These bipolar cultural dimensions are shown in Table 3.6.  
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Table 3.6: Cross-cultural model of Schwartz 

 Dimension Definition 
Sc

h
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Embeddedness vs. Autonomy 

Embeddedness is the focus on sustaining the social 
order, of avoiding change and retaining tradition. The 
opposite pole in this dimension is autonomy. In 
autonomous cultures individuals have control over their 
choices as opposed to having to consider others and 
shared rules. 

Egalitarianism vs. Hierarchy 

In egalitarian cultures, everyone is considered to be 
equal and everyone is expected to show concern for 
everyone else. In hierarchical cultures, there is a clear 
social order, with some people in superior positions 
while others are in inferior positions. People here accept 
their position in the hierarchy and are expected to be 
modest and have due self-control. 

Mastery vs. Harmony 

In a mastery culture, individuals seek success through 
personal action. This may benefit the person, sometimes 
at the expense of others. In a harmony culture, rather 
than seek self-improvement, people are happy to accept 
their place in the world. People here put greater 
emphasis on the group than on the individual. 

Source: Schwarz (2006, 2012) 

 

The model is based on Schwartz (1992, 1994) works on value theory in the early 1990s. He 

states that all individuals face three universal requirements. These requirements are needs of 

individuals as biological organisms, coordinated social interactions, and survival and welfare 

needs of groups (Schwartz, 1992, 1994). Originating from these requirements, all human 

beings have ten distinct basic values (Schwartz, 1992, 1994, 2006, 2012), namely self-direction 

(independent thought and action), stimulation (excitement, novelty and challenge in life), 

hedonism (pleasure and gratification), achievement (personal success), power (social status 

and prestige), security (safety, harmony and stable environment), conformity (restraint and 

actions), tradition (respect and acceptance of customs and ideas), benevolence (preserving 

and enhancing welfare of in-group members) and universalism (understanding and protection 

of environment). Every society or social group sets different priorities to these basic value 

concepts. The ways that societies prioritize these values can be used to identify three different 

dimensions on which cultures may differ from another as shown in Table 3.6 (Schwartz, 2006). 

Unfortunately qualitative models as the four above mentioned cannot easily be applied to 

quantitative cross-cultural research due to their qualitative nature (Hofstede et al., 2010). 

Most of them do not provide an empirical basis or mathematical approach to use them for 

statistical purposes (Minkov, 2013). Nevertheless, many of the ideas that have been 
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developed by qualitative cultural scientists such as Kluckhohn & Strodtbeck (1961), Hall (1966, 

1976, 1983, 1990), Triandis (1994) or Schwartz (2012) found the basis for the work of 

quantitative cultural scientists. Their approaches will be explained in the following. 

Quantitative studies use the essentialist concepts as a framework for their methodology 

(Holliday et al., 2010). The essentialists interpret culture as a concrete social phenomenon 

which represents the essential character of a particular nation (Holliday, 1999). This approach 

is based on quantitative models in which a national culture is described as the statistical mean 

of all citizens of a nation, using a numeric result which is derived from a set of questions 

(Baumann, 2013). Representing a nation by the mean of its citizens is the major point of 

criticism non-essentialists have towards the essentialist approach, as it treats all citizens of a 

nation equally unequal to all citizens of a another nation (Holliday et al., 2010). As a matter of 

fact, essentialists simplify a nation’s culture a lot by reducing them to single dimensional, 

numeric artefacts. However, this approach constitutes the basis for statistical cross-cultural 

comparisons.  

The field of quantitative cultural models is huge and diverse. In 2009 a literature review study 

found more than 120 different dimensional models that describe national culture (Taras, 

Rowney, & Steel, 2009). Despite the fact that there have been many dimensional models 

developed, only a few of them became dominant quantitative cultural models (Nathan, 2015; 

Taras et al., 2009; Yeganeh & Su, 2009). The two most sophisticated, validated and discussed 

models have been developed by Hofstede et al. (2010) and the research team of the GLOBE 

(House, Hanges, Javidan, Dorfman, & Gupta, 2004) study (Nathan, 2015; Yeganeh & Su, 2009). 

Both classify a nation on a metric scale for each of their dimensions which results in a national 

profile, which can be compared to others. The model of Hofstede builds the foundation for 

the research design of this study. However, in a first step both models will be discussed in the 

following, before the decision for Hofstede’s model will be justified. 
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3.5.1. Hofstede’s national culture model 

 

Hofstede’s culture model is based on an extensive IBM employee survey (Hofstede et al., 

2010). Hofstede et al. (2010) used the feedback of more than 88.000 IBM employees from 

more than 70 different IBM subsidiaries worldwide, that had been gathered between 1967 

and 1973, to develop his cultural dimensions. Accordingly, this cultural typology has by far the 

broadest empirical base compared to other existing models (Hofstede et al., 2010; House et 

al., 2004; Trompenaars & Hampden-Turner, 1993, 1994). Initially the model consisted of four 

cultural dimensions. Later a fifth dimension and recently a heavily discussed sixth dimension 

have been added to the framework. Hofstede et al. (2010) highlight the point that all 

dimensions are independent and their poles, so called ideal types, form the base frame of 

each dimension. Table 3.7 gives a brief overview of all six dimensions of Hofstede’s model, as 

they are explained in his book “Cultures and Organizations”. 
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Table 3.7: Dimensions of Hofstede's national culture model 

Power Distance 
(PDI) 

“Power Distance” refers to the degree to which the less powerful 
members of a society accept and expect that power is distributed 
unequally.  

Uncertainty Avoidance 
(UAI) 

The “Uncertainty Avoidance” dimension expresses the degree to 
which members of a social group feel uncomfortable with 
uncertainty and ambiguity. 

Individualism vs. Collectivism 
(IDV) 

The upper side of this dimension, the so-called individualism pole, 
can be defined as a preference for a loosely-knit social framework 
in which individuals are expected to take care of only themselves 
and their immediate family members. Collectivism, in contrast, 
represents a preference for a tightly-knit social framework in which 
individuals can expect their relatives and members of their in-
group to take care of them in exchange for unquestioned loyalty. 

Masculinity vs. Femininity 
(MAS) 

The masculinity pole of this dimension represents a preference for 
achievement, assertiveness and material rewards for success. The 
opposite pole, femininity, reflects a preference for cooperation, 
modesty, caring for the weak and quality of life. 

Long Term vs. Short Term 
Orientation 
(LTO) 

Every society has to maintain certain links with its own past while 
dealing with the challenges of the present and the future and these 
existential goals are prioritized differently in societies. Societies 
that score low in this dimension prefer to maintain time-honoured 
traditions and norms and react with suspicion to societal changes. 
Those with a culture that scores high, on the other hand, follow a 
more pragmatic approach and encourage thrift and efforts in 
modern education to prepare for the challenges of the future. 

Indulgence vs. Restraint 
(IND) 

Indulgence stands for a society that allows relatively free 
gratification of basic and natural human needs related to enjoying 
life and having fun. The opposite pole, restraint, represents a 
society that suppresses gratification of such drives and regulates it 
with strict social norms. 

Source: Hofstede et al. (2010, p. 53ff, p. 89ff, 135ff, 187ff, 235ff, 277ff) 

 

Since Hofstede first introduced his culture model in 1980, it is one of the most widely 

employed models in cross-cultural research (Eringa, Caudron, Rieck, Xie, & Gerhart, 2015; M. 

Jones, 2007; Yeganeh & Su, 2009). Nonetheless Hofstede’s approach does face certain 

criticism that can be allocated to two major groups.  

The first group criticizes the methodology of Hofstede’s study. Müller & Gelbrich (2004) and 

Tayeb (1994) indicate a missing theoretical groundwork and add that the cultural model rather 

has its origins in the subsequent analysis of the IBM survey results than from rigorous scientific 

research agenda. Consequently, the analysis results, meaning the cultural dimensions, are 

based on subjective interpretations of Hofstede and this fact could lead to possible 

falsifications (Schmid, 1996).  
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Furthermore, the model is criticized for using inappropriate data collection methods. Triandis 

(1994) points out that written surveys do not face the same level of acceptance in different 

cultural backgrounds and the data collection method needs to be adjusted to local patterns 

to achieve good and comparable results in cross-cultural settings. McSweeney (2002) goes 

even a step further by arguing that written surveys represent an inappropriate tool for 

measuring cultural differences, due to the fact that standardised questions can be interpreted 

differently with different cultural backgrounds and the results cannot necessarily be 

attributed to cultural differences in logical consequence. 

Analysing the data collection instrument itself, it is as well questionable if the original IBM 

survey is designed to deliver good results in a cross-cultural setting. Schmid (1996) argues that 

the survey items reflect western interests and opinions, which might have little or no 

importance in other cultural environments. Other cultural specific items that are important in 

non-western cultural backgrounds could be completely out of focus (McSweeney, 2002). Even 

the interpretation of the results could lead to falsifications due to the cultural background of 

Hofstede (Sorge, 1983). This is admitted even by Hofstede himself by confessing that he 

analysed the survey results from a western point of view (Hofstede et al., 2010).  

Last, but not least, several studies (Müller & Gelbrich, 2004; Robinson, 1983; Schmid, 1996) 

assume that the generalisation of the survey results on a national level is not justified, as 

Hofstede is only using data from an IBM survey and this can rather be interpreted as IBM 

organisational cultures in different countries than national cultures. This major weakness 

challenges the external validity of the model (Müller & Gelbrich, 2004). 

The second line of criticism addresses the model itself. Blom & Meier (2002) hypothesise that 

the data of the IBM survey that was conducted between 1967 and 1973, respectively between 

1981 and 1985, is outdated. Nations will have faced significant culture and value changes since 

then (Blom & Meier, 2002; Bonet & Négrier, 2011). Other authors (Dorfman & Howell, 1988; 

Goodstein, 1981; Robinson, 1983; Schmid, 1996; Signorini, Wiesemes, & Murphy, 2009; 

Sondergaard, 1994) notice the insufficient distinction between the dimensions of Hofstede’s 

model and indicate the interdependence that originate in these overlaps. Furthermore they 

state that the bipolarity of the dimensions is not always given, as both poles of a dimension 

can exist in one social group and they aren’t dichotomous (Kagitcibasi, 1994; Trompenaars & 

Hampden-Turner, 1994). McSweeney (2002) reasons that the formulation of the dimensions 
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is not rigorous, as it could have resulted in other dimensions if the survey items would have 

been different. As a result Hofstede only provides a superficial groundwork of comparison and 

not, as he states, a sophisticated cultural model (Kutschker & Schmid, 2008; Signorini et al., 

2009).  

Despite the aforementioned criticism, Hofstede’s model has become an accepted paradigm 

among researchers (Yeganeh & Su, 2009) and is the most widely recognised and robust 

framework for doing national culture research (Gong & Lee, 2007; Hambrick & Brandon, 

1988). It has been replicated or validated respectively in three recent big studies as discussed 

in the chapter about national cultures (Beugelsdijk et al., 2015; Minkov & Hofstede, 2012, 

2014) and still represents the most comprehensive and relevant study of cultural differences 

(Gong & Lee, 2007; Holden, 2004). 

 

3.5.2. The GLOBE model of national culture 

 

The GLOBE (Global Leadership & Organizational Behavior Effectiveness) study is the most 

recent large scale cross-cultural research project, which aimed at building a quantitative, 

cross-cultural framework to explore the effects of culture on leadership, organizational 

effectiveness, economic competitiveness of societies and the human condition of members of 

the societies studied (House et al., 2004). The project involved over 170 researchers from 62 

countries that collected roughly 17.300 data sets from more than 950 organizations. The 

questionnaire data was complemented by interview findings, focus group discussions and 

content analysis of printed media (House et al., 2004). The study was designed to replicate 

and expand the work of Hofstede (Shi & Wang, 2011). The team initially identified nine 

different cultural items that will be explained in in the following Table 3.8.  
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Table 3.8: Dimensions of the GLOBE culture model 

Power Distance 
The degree to which members of a society expect and accept that 
power is distributed unequally. 

Uncertainty Avoidance 
The degree to which a society relies on social norms, rules and 
procedures to alleviate unpredictability of future events. 

Humane Orientation 
The degree to which a society encourages and rewards individuals for 
being fair, altruistic and generous to others. 

Collectivism I 
The degree to which a society encourages and rewards collective 
distribution or resources and collective action. 

Collectivism II 
The degree to which individuals express pride, loyalty and 
cohesiveness in their organisations or families. 

Assertiveness 
The degree to which individuals are assertive, dominant and 
demanding in their relationships with others. 

Gender Egalitarianism The degree to which a society minimizes gender inequality. 

Future Orientation 
The degree to which a society encourages future-oriented behaviours 
such as delaying gratification, planning and investing in the future. 

Performance Orientation 
The degree to which a society encourages and rewards society 
members for performance improvement and excellence.  

Source: House et al. (2004, p. 239ff, 282ff, 343ff, 395ff, 437ff, 513ff, 564ff, 602ff) 

 

The GLOBE study appears to be very robust from empirical standpoint, however, it does not 

offer many new insights in cross-cultural research (Yeganeh & Su, 2009). The first two 

dimensions stand for the same cultural constructs as the dimensions “Power Distance” and 

“Uncertainty Avoidance” in Hofstede’s model. The next three dimensions point in the same 

direction as another dimension of the Hofstede model called “Individualism vs. Collectivism”, 

dividing the collectivism pole in two sub poles. The dimensions “Assertiveness” and “Gender 

Egalitarianism” together reflect another cultural dimension of Hofstede. Both concepts are 

merged in his dimension “Masculinity vs Femininity”. “Future Orientation” has its roots in the 

non-essentialist model of Kluckhohn & Strodtbeck and performance orientation is derived 

from the work of McClelland on need for achievement (Yeganeh & Su, 2009). Beside the 

limited contentual novelty level of the model, the model provides a very robust empirical base 

for quantitative cross-cultural studies. And due to its methodological robustness, it represents 

an almost equivalently important approach towards cross-cultural studies as Hofstede (Shi & 

Wang, 2011). 

The GLOBE study is less criticised than Hofstede’s work. This may be due to methodical 

reasons, as the GLOBE study has overcome some of Hofstede’s main points of criticism. The 

researchers decided not to rely solely on written surveys and added interviews as well as focus 

group discussions. Their data collection instruments have been developed based on a rigorous 
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research agenda and all dimensions are designed to be exclusive, independent and bipolar 

(House et al., 2004). However, some scholars argue that another facet is, that this work is 

much more recent than Hofstede’s study and researchers haven’t had enough time yet to fully 

analyse and test it (Shi & Wang, 2011).  

As the models follow similar approaches, some of the controversies they are facing are 

identical. Already mentioned points of criticism that are valid for Hofstede and GLOBE will not 

been repeated, as they have already been explained in previous chapters. Besides these 

points, Hofstede (2006) criticized the GLOBE study for its methodical approach and stated that 

the research design is not robust and the results of the GLOBE study do not have the same 

quality as his model, as it is not possible to reproduce all dimensions from the original data set 

that has been provided by the authors of GLOBE. The leading scientists of the GLOBE study 

responded immediately by highlighting the fact that Hofstede hasn’t considered the general 

development, respectively the GDP growth of a country as an influencing factor of cultural 

development (Javidan, House, Dorfman, Hanges, & Luque, 2006). In their response they 

argued further that there is neither a theoretical nor an empirical basis for Hofstede’s criticism 

on their methodical approach (Javidan et al., 2006). This frank exchange of views resulted in 

an extensive debate on the robustness of both models (Festing, Dowling, Weber, & Engle, 

2011). Another major point of criticism is the ambiguity of institutional collectivism 

(Collectivism I) and in-group collectivism (Collectivism II) (Yeganeh & Su, 2009). While the in-

group collectivism can be compared to other existing cross-cultural models such as Hofstede 

or Kluckhohn & Strodtbeck, the concept of institutional collectivism has a completely different 

notion. In some countries there are even negative correlations between these two concepts 

of collectivism (House et al., 2004). Hofstede (2006) argues that these two cultural concepts 

address different levels of culture, namely organizational culture and national culture, and 

cannot be addressed in only one cultural model that is designed to explain cross-cultural 

differences across countries. A last point of criticism is the sample size. Although the sample 

size with roughly 17.300 respondents seems to be comprehensive compared to other 

quantitative works in this research field, the sample size for big nations with huge and diverse 

sub-cultures like the USA or China gives the impression of not being sufficient to generalize 

findings on a national level (Festing et al., 2011). 

3.5.3. Comparison of GLOBE and Hofstede’s national culture models 
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Both studies are highly valuable research efforts in the field of cultural research and form the 

groundwork for a better understanding of cross-cultural encounters (Shi & Wang, 2011). 

Nevertheless, although the models have certain similarities, they differ a lot in their 

methodological base as highlighted in Table 3.9. 

Table 3.9: Comparisons of GLOBE and Hofstede’s national culture model 

 GLOBE Hofstede 

Time Period of Original Data 
Collection 

1994-1997 1967-1973 

Methodological Approach literature review + primary data analysis of secondary data 

Involved Researchers 170 1 

Investigated Organisations 951 1 

Type of Organisations non-multinational companies multi-national company (IBM) 

Industries telecommunication, financial information technology 

Countries Involved 62 72 

Number of Cultural 
Dimensions 

9 4 (6) 

 

Although both models face certain criticism, they nevertheless build the main base for 

quantitative cross-cultural research (Yeganeh & Su, 2009). They represent the most prominent 

culture models in terms of application and validation. However, Hofstede’s model is by far the 

most applied model in cross-cultural research and it has the biggest empirical base (Yeganeh 

& Su, 2009). Although GLOBE built the core of their model on Hofstede’s framework, they still 

added certain notions to their model that haven’t been captured by Hofstede (Shi & Wang, 

2011; Yeganeh & Su, 2009). There is an intense debate, whether Hofstede or GLOBE is the 

more appropriate quantitative approach towards national culture (Early, 2006; Festing et al., 

2011; Hofstede, 2006; Javidan et al., 2006; Leung, 2006; Maseland & van Hoorn, 2009; Smith, 

2006). It is therefore difficult to judge which model would be most suitable for this study. 

Nonetheless, Hofstede’s framework has been applied several times in the context of services 

as it will be discussed in the following chapters of this study. GLOBE, on the other hand, has 

only been applied once in relevant service research. Based on the work of the authors that 

already investigated the influence of culture in services contexts, this study will rely on 

Hofstede as the cultural framework to measure the influence of national culture on PAS.  

3.6. Influence of National Culture on Customer Attitudes 
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Before the potential influence of national culture on the attitude towards TRUMPF’s PAS can 

be discussed in more detail, the influence of national culture on attitudes in general needs to 

be investigated to allow a proper assumption in this specific context. If national culture does 

not have an impact on individuals’ attitudes, it will not have an impact on the attitude of 

TRUMPF’s customers towards TRUMPF’s PAS. 

Therefore a literature review of studies, which dealt with the above mentioned three attitude-

behaviour relationship models, has been conducted. The review is based on an extensive 

search on Ebsco for the words “TPB”, “TAM”, “UTAUT”, “national culture”, “cross-cultural”, 

“cross-national” and “cross-country”. Any article that has been published in a peer-reviewed 

journal after 2000 that matches these search terms, has been scanned for appropriateness to 

the topic.  The results of scanned articles that actually match the researched question are 

highlighted in Table 3.10. The overview does not claim for completeness, as there might be 

some studies that used other words to describe the research field, but it represents a large 

portion of the respective research field.  

Table 3.10: Influence of culture on attitude-behaviour relationships 

Model Influence of national culture found No influence of national culture found 

TPB 

(Hassan, Shiu, & Parry, 2016; Morren & 
Grinstein, 2016; Pavlou & Chai, 2002, 
2004; Riemer, Shavitt, Koo, & Markus, 
2014) 

none 

TAM 

(Abigiam & Usoro, 2012; Al-Hujran et 
al., 2011; Hung & Chou, 2014; Singer et 
al., 2008; Zaidi, Henderson, & Gupta, 
2017) 

(Arenas-Gaitán, Ramírez-Correa, & 
Rondán-Cataluna, 2011; McCoy, 
Everard, & Jones, 2005) 

UTAUT 

(Alshare et al., 2015; Baptista & 
Oliviera, 2015; Nistor, Lerche, 
Weinberger, Ceobanu, & Heymann, 
2014) 

none 

 

Almost all studies that investigated the influence of national culture on attitude-behaviour 

relationship models state, that national culture affect the attitude of individuals. The studies 

that focus on the influence of national culture on the TPB model mainly argue, that the roles 

of attitudes and subjective norms on intention to purchase are affected most by the 

dimensions of national culture (Hassan et al., 2016; Riemer et al., 2014). This implies that 

national culture has a strong moderating role in forming the intention to purchase a service 

(Pavlou & Chai, 2002).  
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Studies that are investigating the influence of national culture on the TAM model, can be 

separated in two groups. While some authors report a direct impact of national culture on the 

intention to use (Abigiam & Usoro, 2012; Al-Hujran et al., 2011; Zaidi et al., 2017), others argue 

that the link between perceived usefulness and the intention to use, respectively the link 

between perceived ease of use and the intention to use is moderated by national culture 

(Hung & Chou, 2014; Singer et al., 2008). Only two studies do not report any influence of 

national culture on the TAM model (Arenas-Gaitán et al., 2011; McCoy et al., 2005). The other 

five studies report a direct or indirect impact of several dimensions of national culture on the 

intention to use a technology-based service, which is in line with the findings of the studies 

that dealt with the TPB model. 

The UTAUT model is more complex than the TPB and TAM model and two of the mentioned 

three studies that investigated the influence of national culture on the UTAUT model have 

adjusted the model to meet the needs of their specific research area. As a result, the findings 

are not directly comparable. However, the authors of one study report a direct influence of 

national culture on the attitude towards the researched technology based service (Alshare et 

al., 2015). The other two studies do not find any direct influence of national culture on the 

attitude towards a service, but they claim that national culture is affecting the relation 

between behavioural intention and use behaviour (Baptista & Oliviera, 2015; Nistor et al., 

2014). All three studies support the idea that national culture has a direct or indirect impact 

on the attitude towards the researched services. 

Having discussed the theory of customer attitudes and national culture and how national 

culture influences these attitudes, it became apparent that several former studies support the 

idea that national culture influences the attitude towards technology based services. Most of 

the relevant studies that support this line of thinking have dealt with consumer services and 

not with industrial services such as PAS in particular. Nevertheless, the findings pave the way 

to develop a research model in the next chapter that investigates the influence of national 

culture on TRUMPF’s PAS.  
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Chapter 4 

Conceptual Framework and Hypotheses Development 

4. Conceptual Framework and Development of Hypotheses 

 

 

4.1. Introduction 

 

This chapter presents the research model of the study. In a first step the dimensions of 

consumer attitudes towards TRUMPF’s PAS will be discussed. After these dimensions have 

been defined, the research model of the study will be explained. Following this, a 

comprehensive review of the literature on the influence of national culture on services is 

presented. During that literature review process, working hypotheses about the influence of 

national culture on PAS are raised that form the research model of the study. 

 

4.2. Dimensions of Customer Attitudes towards TRUMPF’s PAS 

 

Having reviewed the concept of national culture and its influence on individual’s attitudes, the 

next step is the definition of the analysed TRUMPF PAS, which will be investigated in this 

cultural context. This allows a targeted literature review in the subsequent chapters. The 

following Table 4.1 shows the themes that will be investigated in this study. The themes are 

derived from the morphologies of PAS that have been developed in Chapter 2.  
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Table 4.1: Dimensions of customer attitudes towards PAS 

Name Definition Description 
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PrevMain = Preventive Maintenance 
Attitude towards preventive services 
(repair & maintenance) 
 

It is a constant discussion with customers, 
whether they perceive preventive maintenance as 
beneficial or not. As the coverage of preventive 
services is varying a lot in different national 
TRUMPF markets, it is worth investigating 
whether national culture has a moderating role in 
this business. 
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 PredServ = Predictive Services 
Attitude towards predictive services 
(repair & maintenance) 
 

The acceptance of predictive services is very 
diverse in an international context at TRUMPF. 
While in some markets the idea of such services 
are well accepted, others question the technical 
possibilities of TRUMPF to effectively implement 
such services or they do not want to share data for 
such purposes. The question is whether these 
attitudes are moderated by their cultural 
background or not. 
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RemoteServ = Remote Services 
Attitude towards remote services 
(repair & maintenance) 
 

The tendency to accept remote services has a 
certain variance internationally. While some 
nations tend to accept remote help, others prefer 
to have immediate on-site support.  
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TechAcc = Technology Acceptance 
Attitude towards new technologies 
(repair & maintenance + training) 

Closely aligned to newly developed services is the 
use of new technology to improve support for the 
customer. The acceptance of those technologies 
like apps, smart glasses etc. is diversely distinct in 
different international markets. 
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ServCont = Service Contracts 
Attitude towards service contracts 
(repair & maintenance) 

A constant debate with customers is linked to the 
question whether a service contract pays off in the 
long run. This question is answered very 
differently by representatives of different 
nationalities. 
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TrainServ = Training Services 
Attitude towards training services 
(training) 

A sixth theme that will be targeted by this study is 
the willingness to adopt training services. The 
amount of money spent on training services varies 
a lot, when different national subsidiaries are 
compared. The question is whether this 
phenomenon is linked to national culture. 
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ConServ = Consulting Services 
Attitude towards consulting services 
(consulting) 

A similar situation as with training services can be 
detected if the revenues of consulting services are 
compared internationally. 

 

Not all features of PAS that are described in Chapter 2 will be further analysed in this study. 

The focus is on features that have varying preferences in an international context. The 

definition of the features that fulfil these criteria is based on the experiences of TRUMPF, the 
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host company of this study. Although the general acceptance of consulting and training 

services will be investigated in this study, the focus is clearly on repair and maintenance 

services, as these services generate revenues that are 3-4 times higher than the aggregated 

revenues of the other two sectors. As the commercial relevance of repair and maintenance 

services is much higher, the impact of the study is bigger if the focus is set on these services 

and not equally spread between all three service sectors.  

In the next chapter the research model will be explained. 

 

4.3. The Research Model 

 

Based on the findings of Chapter 3, that national culture has an impact on the individuals’ 

attitudes in a diverse set of fields, it may play a role in the context of PAS as well. This study 

aims at investigating the influence of national culture on the attitude of TRUMPF customers 

towards TRUMPF’s PAS. Therefor the primary research model interprets Hofstede’s cultural 

dimensions as independent variables and the attitude towards TRUMPF’s PAS as dependent. 

The primary research model is presented in Figure 4.1. 



47 
 

Figure 4.1: The primary research model 

 

 

It has been decided that none of the attitude-behaviour relationship models is deployed, as 

they focus on technology acceptance and some of the investigated PAS do not exclusively rely 

on technology. However, the findings of the prior chapters support that national culture has 

an impact on individuals’ attitudes, independently of the used model. As the goal of this study 

is not to examine how the attitude development is influenced by national culture, but the final 

attitudes itself, Hofstede’s dimensions are directly linked to the attitude towards TRUMPF’s 

PAS. This primary research model will guide as a framework to develop the five working 

hypotheses in the next chapter. Below this primary research model, there is a more complex 

model that links Hofstede’s variables to all 7 dimensions of consumer attitudes that will be 

investigated. Unfortunately, there is not enough literature available to derive working 

hypotheses for all 35 possible links and the detailed research model is aggregated to the 

primary research model. Nevertheless, the influence of national culture on all 7 dimensions 

will be discussed in detail later on. How this will be addressed is explained in the methodology 

chapter. Figure 4.2 shows the research model with all possible research hypotheses. 
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Figure 4.2: A detailed research model 

 

In a first step all dimensions of national culture may have an influence on the attitude towards 

a PAS of TRUMPF. Therefore all possible links are illustrated in the model above and will be 

examined statistically in a second step. However, as described above the following chapter 

will only develop working hypotheses presented in the basic model due to the limited 

available literature in this field.  
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4.4. Development of Research Hypotheses 

 

4.4.1. The influence of national culture on the overall attitude towards PAS 

 

Unfortunately there have been no research results published yet that deal with possible links 

between PAS and national culture. However, there is a significant research stream that 

investigates the diversity of quality practices amongst different countries (Vecchi & Brennan, 

2011). This literature does not aim at PAS in particular, but it investigates quality practices of 

firms across countries. As these quality practices found the base for the use of PAS that are 

offered by machine manufacturers such as preventive maintenance, predictive maintenance 

or remote repair services, this research stream may serve as a starting point for further review. 

In line with the tradition of comparative management research, the empirical work in this field 

can be divided in three main streams as highlighted in Table 4.2. 

Table 4.2: Influence of culture on quality practices 

Convergence hypothesis 
(Form, 1979) 

Divergence hypothesis 
(Child & Kieser, 1979) 

Culture-specific hypothesis 
(Hofstede, 1980) 

The “convergence” 
hypothesis assumes that 
globalisation leads to global 
standards, as the best 
practices will prevail and 
those companies that try to 
resist this converging trend 
will be eliminated by the 
market. 

The “divergence” hypothesis 
builds the counterpart of the 
“convergence” hypothesis. It 
questions the universal 
applicability of business 
practices as markets will keep 
their national character and 
business practices need to 
adapt to be successful. 

The “culture-specific” hypothesis 
is in line with the “divergence” 
hypothesis, but in contrast to it 
does not consider any other 
factors (political, legal, economic 
etc.) besides the cultural 
differences and bases the claim 
solely on cultural differences. 

(Abdul-Aziz, Chan, & 
Metcalfe, 2000; Chin, Sun, 
Xu, & Hua, 2002; Ismail & 
Ebrahimpour, 2003; 
Rungtusanatham, Forza, 
Koka, Salvadora, & Nie, 2005; 
Zhao, Maheshwari, & Zhang, 
1995) 

(Corbett et al., 1998; 
Raghunathan, Subba Rao, & 
Solis, 1997; Subba Rao, 
Raghunathan, & Solis, 1997; 
Tata, Prasad, & Motwani, 2000) 

(Anwar & Jabnoun, 2006; 
Krosolid, 1999; Lagrosen, 2002, 
2003; B. Mathews et al., 2001; 
Snell & Hui, 2000; Souza-Poza, 
Nystrom, & Wiebe, 2000; Yoo, 
Subba Rao, & Hong, 2005) 

Source: Vecchi & Brennan (2011, p. 528) 

 

While some authors state that developments such as globalisation lead to uniform 

procedures, this is disproved by empirical works that follow the culture-specific hypothesis. 

The essence of those studies is summarised in the following Table 4.3. 
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Table 4.3: Cross-cultural studies about quality management 

Author Summary 

Krosolid (1999) 

Krosolid states that the development of quality management follows 
two main paths (deterministic school and continuous improvement 
school). Which of these two paths is favoured in a country is primarily 
defined by national culture. 

Souza-Poza et al. (2000) 

Souza-Poza et al. investigated the application of Total Quality 
Management (TQM) in the US, Switzerland and South Africa and found 
a significant correlation of the level of application of certain dimensions 
of TQM and national culture. 

Mathews et al. (2001) 

Mathews et al. highlights the fact that all aspects of quality 
management, beginning with the reasons that are stimulating the 
adoption to the actual problems that are faced by it are moderated by 
national culture. 

Lagrosen (2002, 2003) 

Lagrosen argues that quality management assumes different 
connotations across different national cultures. He mainly focuses on 
organisational setups, but he clearly works out that different cultural 
backgrounds prefer different organisational setups. 

 
Snell & Hui (2000) 

Snell & Hui support Lagrosen by stating that national culture is 
influencing the way quality management procedures and routines are 
adopted in different countries. 

Yoo et al. (2005) 
Yoo et al. further support this statement by highlighting that national 
culture is influencing the way the optimisation of internal procedures 
and the customer focus is balanced. 

Anwar & Jabnoun (2006) 
Anwar & Janboun conducted the most holistic approach when they 
designed a contingency model that links Hofstede’s model of national 
culture and TQM dimensions. 

 

It is arguable if all these studies support the hypothesis that the willingness to adopt PAS is 

influenced by national culture. Some of these studies are linked to organisational issues that 

are aligned with the implementation of quality management procedures, but not with the 

actual adoption of specific quality management measures (Lagrosen, 2002, 2003; Snell & Hui, 

2000; Souza-Poza et al., 2000; Yoo et al., 2005). However, all these studies support the idea 

that the attitude towards quality procedures is moderated by Hofstede’s dimensions of 

national culture.  

A more recent study linked data from the fourth International Manufacturing Strategy Survey 

(IMSS IV) to the GLOBE framework (Vecchi & Brennan, 2011). These researchers investigated 

the influence of the 9 GLOBE dimensions on the Total Quality Management (TQM) 

methodology. The statement that quality management procedures are influenced by national 

culture is supported by this study as well and the general findings are in line with the former 

described findings of the other studies. An important facet of this study that earns further 
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attention is the fact that the IMSS IV data contains the share of companies that declared their 

maintenance practice as “preventive” or “corrective”. A preventive maintenance strategy 

would support the adoption of preventive and predictive services that are offered by machine 

manufactures as not all companies have the capabilities to maintain their machines 

themselves (Manfred Bruhn & Meffert, 2012; Meffert & Bruhn, 2009). The study clearly 

highlights the influence of national culture on the adoption rate of such PAS. It can therefore 

be summarised, that the influence of national culture on the overall acceptance of PAS that 

target machine quality has been proved by several studies that use either the culture model 

developed by Hofstede or GLOBE. 

Another important point is that modern PAS tend to be provided via technologies like the 

Internet of Things (IoT), smartphones, tablets or recently smart glasses (Berkemeier, Werning, 

Zobel, Ickerott, & Thomas, 2017; Bitner & Zeithaml, 2010; Dauner et al., 2012; 

Georgakopoulos & Jayaraman, 2016; Meuter, Bitner, Ostrom, & Brown, 2005; Niemöller, 

Metzger, Özcan, Thomas, & Fellmann, 2016; O. Thomas et al., 2017; Wünderlich, 2009). 

Having in mind this trend, the technology acceptance of the service consumers may play a role 

in the successful design of such PAS. 

In a thorough literature review 5 studies have been found that deal with technology 

acceptance in service contexts and the cultural background of the respective service 

consumers. Two studies applied the theory of planned behaviour (TPB) (Pavlou & Chai, 2002, 

2004), another two the technology acceptance model (TAM) (Hung & Chou, 2014; Singer et 

al., 2008) and the most recent study in this group used the unified theory of acceptance and 

use of technology (UTAUT2) (Baptista & Oliviera, 2015). All five studies support the hypothesis 

that the dimensions of national culture defined by Hofstede influence the attitude towards 

the researched types of services. However, all mentioned studies deal with consumer services.  

So far there has been no research efforts that stress this issue in an industrial context. 

However, there is research that support the applicability of technology acceptance models in 

B2B settings (Asare, Brashear, Granot, & Kashyap, 2011; Cho, 2006; T. Lee & Park, 2008). For 

this reason, the influence of national culture may be relevant in the context of PAS as well, 

assuming that most of these services rely on modern technologies. 
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Based on the discussed findings, an influence of national culture on the attitude towards PAS 

is likely. The following sections will develop working hypotheses for the influence of each 

dimension of Hofstede’s culture model on the overall attitude towards PAS.  

 

4.4.2. The influence of PDI on customers’ attitude towards PAS 

 

In Hofstede’s framework power distance (PDI) measures the extent to which the less powerful 

members of a social group accept and expect that power is distributed unequally (Hofstede et 

al., 2010). Power does not necessarily need to be linked to hierarchical power. Power distance 

may as well emerge from dependence, meaning that one party is dependent on the support 

of the other party (Hofstede et al., 2010) or unequally distributed knowledge if one party has 

to rely on the superior knowledge of the other party to reach their goals (Chiu, Lin, Teh, & Tsai, 

2017; Zhang, 2010).  

In PAS encounters both mentioned forms of power distance typically emerge. The 

manufacturer has a deeper knowledge about the machine and the customer needs to trust 

him, as he is typically not able to gain the same experiences with the machine as the 

manufacturer that is developing it and services numerous of machines of each type. As a result 

the customer needs to rely on the assessments of the manufacturer without being able to 

challenge them appropriately. At the same time the customer is dependent on the support of 

the manufacturer, as he is not able to fix issues on his own due to his limited technical 

knowledge about the machine. In consequence he needs to wait until the machine 

manufacturers is able to assign a service employee to help the customer. 

Based on the definition of PDI by Hofstede, PAS should therefore be more accepted in cultures 

with high PDI scores as it is necessary to accept the power distance between machine 

manufacturer and customer to successfully provide such services in day-to-day encounters. 

H1: Power distance (PDI) has a positive influence on customers’ attitude towards 

PAS. 
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4.4.3. The influence of IDV on customers’ attitude towards PAS 

 

Individualism (IDV) is described as the extent to which people feel independent, as opposed 

to being interdependent as members of larger groups (Hofstede et al., 2010). IDV is 

furthermore associated with personal intentions to pursue innovative technology for problem 

solving and performance enhancement (Sornes, Stephens, Saetre, & Browning, 2004). 

Cultures with high IDV scores usually encourage people to emphasize speed, efficiency and 

performance, using the most useful and adaptable means available (Hofstede, 2001).  

As the researched PAS are focussing on helping the customer as fast as possible and they rely 

strongly on innovative technologies, it is likely that IDV will have a positive influence on the 

attitude towards PAS. A positive influence of IDV on the acceptance of consumer services has 

furthermore already been proved by several studies (Hung & Chou, 2014; Pavlou & Chai, 2002; 

Singer et al., 2008) and it is likely that the results for industrial services such as PAS will have 

a similar character. 

H2: Individualism (IDV) has a positive influence on customer attitude towards PAS. 

 

4.4.4. The influence of UAI on customer attitude towards PAS 

 

The dimension of uncertainty avoidance (UAI) expresses the degree to which members of a 

social group feel uncomfortable with uncertainty and ambiguity (Hofstede et al., 2010). As 

most of the PAS rely strongly on new technologies and they are normally offered in uncommon 

situations for the customer when they actually need support of the manufacturer and cannot 

fix the issue on their own, PAS tend to be offered in situations that have a certain level of 

uncertainty for the customer (Aurich, Mannweiler, & Schweitzer, 2010). Based on this 

assumption a negative influence of UAI on the attitude towards PAS could be presumed. The 

higher the level of uncertainty avoidance in a cultural group is, the more critical they will think 

about PAS in general as these services will be accompanied by uncertain service encounters 

(Vecchi & Brennan, 2011). 

However, several of the researched sub-dimensions of PAS are offers that actually try to 

reduce the uncertainty for the customer by trying to predict possible machine downtimes in 



54 
 

advance, reducing unplanned breakdowns with preventive measures and capping the possible 

financial risks with service contracts. These product-accompanying services clearly try to 

minimize the level of uncertainty for the customer and should therefore be favoured by 

cultural groups that have high degrees of uncertainty avoidance. Based on this line of 

argumentation it is assumed that UAI will have a positive influence on the attitude towards 

the invested PAS dimensions. 

H3: Uncertainty avoidance (UAI) has a positive influence on customers’ attitude 

towards PAS. 

 

4.4.5. The influence of MAS on customer attitude towards PAS 

 

Most of the studies that deal with cross-cultural service encounters do not actually target the 

dimension masculinity (MAS). Only one study that is dealing with the influence of national 

culture on a consumer service has actually targeted MAS. Singer (2008) analysed Citibank’s 

websites, whether they are adjusted to national cultural profiles and found a weak influence 

of MAS on the local adaption of the websites. However, the results of this study are hardly 

transferrable to this study, as this study investigates the influence of national culture on PAS 

in general and does not target marketing respectively advertising approaches in a cross-

cultural context. Therefore it can be summarised, that the influence of the dimension MAS 

has not yet been well researched in the context cross-cultural service studies.  

Based on the definition of this cultural dimension, it can be stated that masculinity represents 

a preference for achievement and assertiveness, while femininity reflects, besides other 

attitudes, a preference for cooperation (Hofstede et al., 2010). Having in mind this definition 

of the masculinity dimension in Hofstede’s framework, a working hypothesis for the influence 

of MAS on PAS can be developed. As discussed in Chapter 2 services can be interpreted as 

transformative processes that change the status of the external factor that is provided by the 

consumer of a service. To successfully provide of a service a high level of customer integration 

compared to the production of a good is mandatory (Fitzsimmons & Fitzsimmons, 2006; Höck, 

2005; Maleri, 2001). Furthermore the dominance of experience and trust qualities plays an 

important role in service industries, as the customer does not have an objective chance to 

assess the service quality before purchasing a service (Fitzsimmons & Fitzsimmons, 2006; 
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Fließ, 2009; Parasuraman et al., 1985). These characteristics may imply that services such as 

PAS are more accepted in feminist cultures as these prefer cooperative partnerships.  

H4: Masculinity (MAS) has a negative influence on customers’ attitude towards PAS. 

 

4.4.6. The influence of LTO on customers’ attitude towards PAS 

 

Similar to the dimension of masculinity, the dimension of long-term orientation (LTO) is not 

very well researched in the context of services. Only one study examined the influence of LTO 

on the attitude towards a technology-based service and found a positive correlation. Hung & 

Chou (2004) analysed the influence of national culture on the acceptance of mobile commerce 

solutions and found that LTO has a positive influence on the intention to use mobile commerce 

services. Unfortunately, most of the other service related cross-cultural studies do not 

investigate the possible link between LTO and the attitude towards the examined services and 

the results of the only available study cannot be challenged. 

Referring to the original definition of LTO, it can be summarised that in a long-time-oriented 

culture, the basic notion about the world is that it is in flux and preparing for the challenges 

of the future is always needed (Hofstede et al., 2010). As the PAS of machine manufacturers 

like TRUMPF aim at preparing the customers for unexpected and challenging situations in the 

future, a positive impact of LTO on the attitude towards these services seems to be possible. 

PAS either try to help in situations when the machine is not working properly or respectively 

try to prevent that from happening (all kind of repair and maintenance services), or they are 

offering help in form of consulting and training services to improve the utilization of the 

machine to meet future demands of their customers. Based on this line of thinking, this study 

follows the findings of Hung & Chou (2014) propose a positive influence of the LTO dimension 

on the attitude towards PAS.  

H5: Long-term orientation (LTO) has a positive influence on customers’ attitude 

towards PAS. 

Having worked out the research model of this study by hypothesising a positive influence of 

PDI, IDV and LTO on the one hand and a negative influence of UAI and MAS on the overall 

customer acceptance of PAS on the other hand, it became apparent that PAS are not very well 
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researched yet and especially in the context of cross-cultural PAS encounters the literature is 

very limited. For this reason it has been decided to aggregate all seven addressed PAS of this 

study to an overall PAS theme as it was not possible to work out hypotheses for the links 

between Hofstede’s dimensions and each targeted PAS separately.    
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Chapter 5 

Methodology 

5. Methodology 

 

 

5.1. Introduction 

 

This chapter presents the research methodology adopted for the study to examine the effect 

of national culture on customer’s attitude towards product-accompanying services (PAS). The 

chapter begins with a discussion of the underlying research philosophy as well as the research 

approach and the actual research design. Thereafter, the questionnaire development 

procedure will be presented, followed by an explanation how the data will be gathered and 

later analysed.  

 

5.2. Research Philosophy 

 

The research philosophy embodies assumptions about the way the world is constructed from 

a researcher’s perspective and underpins the research strategy and the chosen methods (P. 

Johnson & Clark, 2006). A research philosophy or paradigm derives from the researcher’s view 

of the nature of reality and being (ontology), the researcher’s view regarding what constitutes 

acceptable knowledge (epistemology) and the researcher’s view of the role of values in 

research (axiology) (Saunders, Lewis, & Thornhill, 2009). The following Table 5.1 lists the four 

research philosophies that are discussed by Saunders, Lewis and Thornhill (2009) and explains 

their view of the world regarding ontology, epistemology and axiology. 
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Table 5.1: Description of research philosophies 

 Positivism Realism Interpretivism Pragmatism 

Ontology 
External, objective 
and independent 
of social actors 

Objective, 
independent of 
social actors, 
interpreted via 
social conditioning 

Socially 
constructed, 
subjective 

External, view 
chosen to best 
answer the 
research 
questions 

Epistemology 

Only observable 
phenomena can 
provide credible 
data or facts 

Observable 
phenomena 
provide credible 
data and facts, but 
must be 
interpreted within 
context 

Focus upon details 
of the situation 
that create 
subjective 
meanings 

Both subjective 
meanings and 
observable 
phenomena can 
provide 
acceptable 
knowledge 

Axiology 

Research is 
undertaken in a 
value-free way; 
the researcher is 
independent of 
the data and 
maintains an 
objective stance 

Research is value 
laden; the 
researcher is 
biased by world 
views, cultural 
experiences and 
upbringing 

Research is value 
bound; the 
researcher is part 
of what is being 
researched, 
cannot be 
separated and so 
will be subjective 

Values play a large 
role in 
interpreting 
results; the 
researcher 
adopting both 
objective and 
subjective points 
of view 

Source: Saunders et al. (2009, p. 119) 

 

As shown in Table 5.1, positivism is based on the view that only factual knowledge gained 

through observation and measurement is trustworthy, the role of the researcher is limited to 

data collection and interpretation through objective approach and the research findings are 

usually quantifiable (Collins, 2010; Easterby-Smith, Thorpe, Jackson, & Lowe, 2008). 

Interpretivism on the other hand invites the researcher to interpret elements of the study with 

the background of their own experience and knowledge (Saunders et al., 2009). Accordingly, 

research that follows this philosophy assumes that access to reality is only through social 

constructions such as language, consciousness, shared meanings and instruments (Myers, 

2013). Positivism and interpretivism are two mutually exclusive paradigms about the nature 

and source of knowledge (Collins, 2010). Although many research efforts can directly be linked 

to one of these two main paradigms, there is an occasional need for researchers to modify 

their philosophical assumptions over time and move to a new position on the continuum 

(Collis & Hussey, 2014). Such researchers follow a pragmatic approach and usually happen to 

be very seasoned in their field of study (Myers, 2013). According to pragmatism, research 

questions are the most important determinant of the research philosophy (Collis & Hussey, 

2014; Saunders et al., 2009). Pragmatics can combine both, positivist and interpretivism 

http://research-methodology.net/research-philosophy/
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positions within the scope of a single research according to the nature of the research 

question (Myers, 2013; Saunders et al., 2009). While pragmatism can adopt positions of both, 

positivism and interpretivism, realism can be interpreted as a less absolute form of positivism. 

Realism shares the idea that reality is independent from the human mind, but as the 

researchers are human and have a unique set of experience that they rely on to interpret their 

surroundings, the researchers cannot be totally independent from their studies (Saunders et 

al., 2009). They need to pay attention to this fact and need make efforts to be as objective as 

possible (Collis & Hussey, 2014; Myers, 2013).  

The underlying research philosophy of this study is positivism. As described above, the core 

idea of positivism is that the social world exists externally and its properties should be 

measured through objective methods (Easterby-Smith et al., 2008). This is an objective 

understanding of the phenomenon, as the individual does not affect the situation when it is 

measured (Saunders et al., 2009). This is in contrast with the subjective understanding that 

people’s experience, insights and interactions will interfere with the analysed situation 

(Remenyi, 1998). Understanding culture as a set of predetermined cultural values that can be 

measured and compared to each other, it is clear that observable phenomena will provide 

credible data and subjective meanings related to the situations of the observed population 

will not play a major role as the focus is not on social interaction. This results in an 

epistemology that is based on observable phenomena and not subjective meanings (Easterby-

Smith et al., 2008; Saunders et al., 2009). As this research focuses on observable phenomena 

and involves testing of hypothesis, this research will adopt a positivist stance. Hence, this 

research will produce generalizable results, similar to those produced by physical and natural 

scientists (Remenyi, 1998). In consequence the research approach and design will be based 

on a positivism paradigm. This decision is also supported by the fact that positivism aims to 

generate generalizable results (P. Johnson & Duberley, 2000) and hence allows the 

operationalisation of concepts in management, enabling information to be measured 

quantitatively (Easterby-Smith et al., 2008) what is in line with the aim of this study. 
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5.3. Research Approach 

 

Having described why the work will be based on a positivism paradigm, this chapter aims to 

explain the general research approach of the work, that may have a deductive or an inductive 

character. A deductive approach develops a theory and hypothesis and will test those in the 

actual data analysis what closely links it to scientific research (Saunders et al., 2009). It is the 

dominant research approach in natural sciences, where laws present the basis of explanation, 

allow the anticipation of phenomena, predict their occurrence and therefore permit them to 

be measured, explained and controlled (Collis & Hussey, 2014). Research based on a deductive 

approach will use a highly structured methodology to facilitate replication what is important 

to ensure reliability (Gill & Johnson, 2002). Inductive approaches on the other hand collect 

data and develop a theory based on the analysis of this data (Saunders et al., 2009). This 

approach is mainly promoted by social sciences, as these researchers argue that a cause-effect 

link between particular variables without an understanding of the way humans interpret their 

social world is very dangerous and may not produce rigorous and applicable theories as the 

level of simplification is too high. Table 5.2, which follows the illustration of Saunders et al. 

(2009), compares both approaches and highlights their main characteristics. 

Table 5.2: Deductive vs. inductive research approach 

deductive inductive 

 scientific principles 

 moving from theory to data 

 the need to explain causal relationships 
between variables 

 the collection of quantitative data 

 the application of controls to ensure 
validity of data 

 the operationalisation of concepts to 
ensures clarity of definition 

 a highly structured approach 

 researcher independence of what is 
being researched 

 the necessity to select samples of 
sufficient size in order to generalise 
conclusions 

 gaining an understanding of the 
meanings humans attach to events 

 a close understanding of the researcher 
context 

 the collection of qualitative data 

 a more flexible structure to permit 
changes of research emphasis as the 
research progress 

 a realisation that the researcher is part 
of the research process 

 less concern with the need to generalise 

Source: Saunders et al. (2009, p. 127) 
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There are mainly three reasons why it is important to make a deliberate choice of the research 

approach (Easterby-Smith et al., 2008). First, it enables the researcher to make a more 

informed decision about the later research design. Second, it helps to think about these 

research strategies and choices that are going to work for the researcher and which will not 

be appropriate. Finally, the knowledge of the different research approaches will enable the 

researcher to adapt their research design to cater for constraints if necessary. 

A deductive approach in comparison to an inductive approach aims to develop a hypothesis 

based on an existing theory to design a research strategy to test the hypothesis (Wilson, 2010). 

In other words, deduction starts with an expected pattern, which is tested against 

observations. Contrary to this, an inductive approach starts with observations and theories 

will be formulated as a result of the interpretation of those observations (Goddard & Melville, 

2004). The inductive approach essentially reverses the process found in deductive research 

(Crowther & Lancaster, 2008). Therefore it is often referred to as a bottom-up process to 

generate knowledge, in which the researcher uses observations to build an abstraction or to 

describe the phenomenon that is being studied (Lodico, Spaulding, & Voegtle, 2010). That 

means that in inductive studies no known theories or patterns need to be tested during the 

research process (Lodico et al., 2010).  

Having in mind the raised research questions and hypothesis for this study, it is obvious that 

this study is concerned with stressing possible links between national culture and preferences 

for PAS, using existing theories from cross-cultural research, which closely links it to deductive 

working. This interpretation is supported by Beiske (2007), who states that a deductive 

research approach explores a known theory and verifies it in a given context. In this case well-

established cultural models will be tested for their validity in the context of PAS. For this 

reason, the research methodology will follow a deductive approach. 

 

5.4. Research Design 

 

A constant debate between advocates of qualitative and quantitative methodologies has 

always been represented as an academic front for scholars to justify their way of conducting 
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research (Gelo, Braakman, & Benetka, 2008). The main difference of qualitative and 

quantitative research strategies are summarized in the following Table 5.3.  

Table 5.3: Differences between qualitative and quantitative strategies 

 Quantitative research strategy Qualitative research strategy 

Type of data 
numerically described 
phenomena 

narrative description of 
phenomena 

Analysis descriptive / statistical identification of major schemes 

Scope of inquiry specific hypothesis broad, thematic concerns 
Source: Dudovskiy (2016, p. 108ff) 

 

While quantitative research relies on numerical described phenomena to statistically test 

specific hypothesis, qualitative approaches rely on narrative descriptions of phenomena to 

identify major schemes in a researched field (Dudovskiy, 2016).  

As the goal of this study is to test to what extent the preferences for PAS differ across different 

national cultures focusing on a large and representative international sample, namely 

customers of PAS, this study will adopt a quantitative research strategy to test the research 

hypothesis and to answer the research questions.  

The data for the study will be collected via a survey, as it is a suitable technique to gather data 

from a larger sample in an efficient manner (Jackson, 2011). This decision is also supported by 

the fact that almost all quantitative cross-cultural studies use survey methods to investigate 

the influence of national culture (Minkov, 2014). Surveys can further be divided in four 

broader groups. A researcher can choose between online surveys, mail surveys, telephone 

surveys and face-to-face interviews depending on the available budget, the needed flexibility 

during the survey process and the possibility to collect additional information beyond the 

surveyed questionnaire (Jackson, 2011). As the available budget is limited and the survey will 

be conducted in several countries with appropriate sample sizes in a short period of time, an 

online survey is the most appropriate method of surveying (Evans & Mathur, 2005). 

However, if not properly addressed, online surveys may face certain weaknesses as well. A 

careful design and conduct is mandatory to achieve good and statistically valid results. Table 

5.4 will show some potential weaknesses and how it is planned to overcome those in this 

study. 
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Table 5.4: Weaknesses of online surveys and their handling in the study 

 Description Strategy in this study 

Perception as 
junk mail 

Spam mails have become a big 
problem in the 2000s and the 
willingness to click on links in emails 
has been drastically reduced (Evans & 
Mathur, 2005). 

This fact is valid and should not be 
underestimated. The only counter 
measure that is implemented in the 
study is that the invitation email will be 
sent from TRUMPF, a trustworthy 
source. This is likely to positively 
influence the perception of the 
receiver of the email invitation 
(Petrovcic, Petric, & Manfreda, 2016).  

Sample 
selection 

It is difficult to select an appropriate 
sample in the internet, as the 
respondent of an online administered 
questionnaire might not be the good 
representatives of the researched 
population (Blair, Czaja, & Blair, 2014). 
Heavily critiqued sample selection 
methods are blanket e-mailing and 
volunteer samples (Evans & Mathur, 
2005). 

This study will not address a randomly 
chosen internet population. All 
respondents will be actual TRUMPF 
customers and they will therefore be 
representatives of the researched 
population. 

Technological 
variations 

How a survey is displayed, heavily 
depends on the web interface 
(browser, device) of the user (Blair et 
al., 2014). Questions and answers that 
seem neatly aligned on one device may 
be distorted and confusing on another 
(Ray & Tabor, 2003). 

For administering the survey the 
provider surveygizmo.com was chosen 
to allow a good visualisation on all 
devices (desktop computers, tablets 
and smartphones) and all relevant 
browsers. 

Unclear 
instructions 

As online surveys are self-
administered, answer instructions 
must be clearly stated or some 
respondents will be frustrated and exit 
the survey if the system detects input 
errors (Blair et al., 2014; Evans & 
Mathur, 2005) 

The survey contains only one question 
type. A clear and precise statement 
how the respondent should answer it is 
given at the first page of the survey. 

Impersonal 

Typically there is no human contact in 
online surveys and this can limit the 
ability to probe in-depth as an 
interviewer could do in a face to face or 
telephone interview (Scholl, Mulders, 
& Drent, 2002). 

An online survey is per definition 
impersonal and this fact cannot be 
ignored. However, there is no 
possibility for a potential interviewer 
to bias the respondent on the other 
hand. In this study this is valued as an 
advantage from the researcher’s 
perspective. 

Low response 
rate 

Some scholars state that online surveys 
have comparably low response rates 
(Blair et al., 2014). 

The response rate can be positively 
influenced by personalisation of the 
invitation email, a clear statement of 
the needed time for completion and a 
clear communication of the goal of the 
survey (Petrovcic et al., 2016). Further 
factors will be discussed in a later 
section in more detail. 
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Having explained the methodical groundwork of the study as wells as the applied research 

method, the next chapter will address the development of an appropriate scale to measure 

preferences for PAS. 

 

5.5. Scale Development Process and Customers’ Attitude towards PAS 

 

As the adequate measurement of abstract constructs is perhaps the greatest challenge to 

understanding the behaviour of people, it is crucial to be very careful in designing a 

questionnaire (Hinkin, 1998). An extensive literature review found that inappropriate domain 

sampling and low internal consistency of constructs threaten the validity of many studies due 

to the use of flawed measures (Barry et al., 2011; Hinkin, 1995). To secure a reliable and valid 

scale design for the measurement of preferences for PAS, the scale development decision tree 

developed by Barry et al. (2011) has been used as a guiding scheme to develop the 

questionnaire for this study. Figure 5.1 visualises this scale development decision tree. 

Figure 5.1: Scale development decision tree 

 

Source: Barry et al. (2011, p. 98) 



65 
 

Unfortunately, an extensive literature review has not yielded any appropriate scales to 

measure preferences for PAS. Therefore, it was necessary to develop a new scale to effectively 

measure those preferences in the context of this study. The following chapters will explain the 

consecutive steps that were necessary to design a valid and reliable scale and the decisions 

that have been made in accordance with this goal. 

 

5.5.1. Defining the constructs 

 

The critical first step of the scale development process is defining the constructs that are 

measured by it, to outline the specific domain the researcher is investigating (Churchill, 1979; 

DeVellis, 2003). The goal of this step is to determine the purpose of the questionnaire (Chaney 

et al., 2007; O’Rourke & O’Rourke, 2001). Researchers should have clearly defined ideas about 

what actually defines the constructs they are investigating before they proceed to the scale 

design (Barry et al., 2011). The following Table 5.5 will sharpen the brief explanations that 

have outlined the constructs in Chapter 4. 
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Table 5.5: Scope of the investigated constructs 

 in scope out of scope 

PrevMain 
all preventive services that are 
offered by the machine 
manufacturer at the customer site 

preventive measures that are adopted 
by the customer without the support of 
the manufacturer or remotely 

PredServ 
predictive services offered by the 
manufacturer that reduce 
downtimes 

predictive services that focus on non-
machine related issues 

RemoteServ 

remote services that are offered at 
the hotline to reduce downtimes of 
a machine with established 
technologies such as telephone or 
teleservice 

any remote services that are not 
focused on repair (remote training, 
consulting etc.) or use new 
technologies (glasses, tablets etc.) 

TechAcc 

new, state of the art technology that 
is offered by manufacturers in the 
context of PAS (e.g. glasses and 
tablets) 

no technology that is currently not at 
least offered by one of the investigated 
manufacturers or established 
technologies (e.g. telephone or 
teleservice) 

ServCont 
service contracts that include 
maintenance and repair tasks on 
machines 

any other service contracts that may be 
offered to customers (supply of raw 
material, software maintenance etc.) 

TrainServ 
training of operators on the 
machine 

application training or other trainings 
that do not target at machine operators 

ConServ 

consulting services that try to 
improve the process quality and 
efficiency of the customer’s 
production around the 
manufacturer’s machine 

any other consulting services that are 
offered to customers such as financial, 
management, lean or strategy 
consulting 

 

 

5.5.2. Scale design and structure 

 

Having determined the constructs that are to be measured by the scale, a consecutive second 

step is to delineate the format of the questionnaire items that will form the scale (Barry et al., 

2011; Standards, 1999). Likert scale items are the most widely applied items in cross-cultural 

research (Harzing, 2006; Minkov, 2014). They are normally used to measure the intensity of 

what is studied and therefore closely linked to attitudinal research (DeVellis, 2003; Likert, 

1932). However, Likert scale items are also the most controversial discussed items in cross-

cultural research (Minkov, 2014). The following Table 5.6 highlights the two most salient issues 

associated with the use of Likert scales in cross-cultural research. 
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Table 5.6: Issues with Likert scales in cross-cultural studies 

 Description 
References that prove bias in 
cross-cultural studies 

Reference 
Group 
Effect 

The reference group effect describes the 
phenomenon, that people that are asked to 
provide a self-description on a Likert scale use 
a group of people that they are familiar with 
as a reference. In a cross-cultural context this 
could mean that respondents of a survey 
compare themselves to other members of 
their own cultural group and not to all 
participants and this may have a cofounding 
effect on the comparison of the cultural 
groups on a construct or item. Another facet 
could be, that one reference group has a 
different meaning of a label of a Likert scale 
than another. 

Cheung & Rensvold (2000) 
Heine et al. (2002) 
Smith (2004a) 

Response 
Style 

Response styles are viewed as a tendency to 
provide uniform answers to questions, 
regardless of their content (Minkov, 2014).  
This phenomenon can be divided in two sub 
groups. A tendency to choose a particular 
position on the scale (e.g. always the extreme 
agree/disagree choices or always the 
moderate middle choices). The second 
tendency is to answer all questions the same 
way, regardless of their content (e.g. always 
agree or always disagree). These response 
styles vary significantly in cross-cultural 
contexts. 

Hanges (2004) 
Harzing (2006) 
Hofstede et al. (2010) 
T. Johnson et al. (2005) 
Marin et al. (1992) 
Smith (2004a) 
van Herk et al. (2004) 
Welkenhuysen-Gybels et al. (2003) 

 

Both effects are well known and the researchers developed measures to minimize their 

influence, either by adjustments of the actual items or statistically after the data has been 

collected. However, most of the cross-cultural studies deal with data sets of just two national 

cultures (Hofstede et al., 2010). In this case it seems to be manageable to extract these cultural 

phenomena from the raw data. As this study is aimed to compare service preferences across 

a much higher number of different national cultures, combining several facets of the 

mentioned phenomena, it would be very difficult to generate robust, comparable statistic 

data for a solid data analysis.  

For this reason, this study will work with a set of dichotomous questions to investigate the 

preferences of a respondent. The respondent will be asked to choose one of two opposite 

alternatives. Some authors, such as Smith (2004a) and Smith (2004b) argue that apparent 

dichotomies may not be opposite in all languages or cultures and this may lead to illogical 
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items if answered by respondents with such a cultural background. Yet, such so-called forced-

choice items seem to work well even for East Asian countries, where aspects of dialectism 

appear to be stronger than in the Western World, as a large study of the World Values Survey 

showed recently (Minkov, 2014). As these flaws seem to have a more theoretical nature and 

such items worked well in former studies, a survey based on a set of dichotomous question 

should generate robust, reliable data and will therefore be applied to this study. 

 

5.5.3. Generating sample items 

 

The importance of good quality questionnaire items should not be underestimated, as no 

existing data-analytic technique can be a remedy for serious flaws in an item pool (L. Clark & 

Watson, 1995). The basic idea of designing questionnaire items should therefore be to build a 

question all respondents will understand in a similar manner, have the opportunity to provide 

a precise response and be willing to answer (Dillman, 2007). The key to successful item 

generation is to develop items that result in measures that adequately sample the domain of 

interest to create a scale of high validity (Hinkin, 1998). However, one of the most important 

challenges when constructing items from scratch, is the precise wording as this plays a vital 

role in determining the answers given by the respondents (Bradburn, Sudman, & Wansink, 

1996).  

 

Recommendations based on relevant literature for the development of question items can be 

summarised as follows (L. Clark & Watson, 1995; Comrey, 1988; DeVellis, 2003; Dillman, 

2007): 

 Use uncomplicated wording that is appropriate for respondent’s educational level 

 Use as few words as necessary 

 Use complete sentences 

 Avoid the use of multiple negatives in question design 

 Avoid colloquialisms or fashionable expressions that may be outdated in near future 

 Avoid the use of ambiguous questions that combine several facets or constructs 

 Avoid asking questions that cannot conceivably be answered in a reliable way 

 Avoid asking questions that can be assumed not be answered truthfully by 
respondents 
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During the initial development phase, it is important to generate more questions items than 

the final scale will contain, since further psychometric analyses will identify items that fail to 

capture the essence of a construct (DeVellis, 2003). It is not predictable how many question 

items are necessary to form a valid scale (DeVellis, 2003), although it is rare that more than 

twenty items are necessary to form a valid scale (Comrey, 1988). Unfortunately there are no 

universal guidelines to estimate the needed amount of items to effectively build a scale, but 

keeping the measure short is an effective way of minimizing response bias caused by fatigue 

or boredom (Schmitt & Stults, 1985; Schriesheim & Eisenbach, 1990). While some authors 

suggest that as little as three items may obtain adequate internal consistency of a construct 

(J. Cook, Hepworth, & Warr, 1981), others suggest that at least four items per construct are 

needed to test the homogeneity of items within each construct (Harvey, Billings, & Nilan, 

1985). It is difficult to improve the internal consistency of five appropriate items by simply 

adding further items to a construct (Hinkin, 1998; Hinkin & Schriesheim, 1989; Schriesheim & 

Hinkin, 1990) and adding items indefinitely makes progressively less impact on a construct’s 

reliability (Carmines & Zeller, 1979). Statistical tests support this finding, as constructs with 

many items may have high internal consistency reliabilities, even if item inter-correlation is 

low (Cortina, 1993; Hinkin, 1998). These findings suggest that a valid scale can be built with 

approximately three to five questions per construct. To value each PAS dimension equally, it 

is decided that the final scale should contain three items per PAS dimension. As explained 

earlier it is mandatory to develop more items in the beginning as some will fail to measure the 

targeted construct adequately. For this reason, 5 items per construct have been developed in 

the initial generation phase, which can be found in Appendix II of this work. As a result of 

verbally pretesting the questionnaire with some TRUMPF customers, the initial number of 

items per construct had already been reduced for some constructs, before the pilot study 

tested the remaining questions. 

It is further important to mention, that the whole scale development process has been 

conducted in German as both the expert group that developed the scale and the respondents 

that tested the score speak German. This initial questionnaire is therefore written in German 

and not translated. After having finalised and successfully tested the questionnaire, this 

original version was sent to a professional translation agency, that translated the 

questionnaire into 32 languages. These translations were sent to the participating local service 

organisations with the request to translate it back into German or English. This second 
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translations was compared to the original version and former was reviewed and adapted if 

deemed necessary. Smaller adjustments were necessary on roughly 3% of the questions, 

which underpins the high quality of the initial translation. 

 

5.5.4. Testing validity and reliability of the scale 

 

Having developed an initial set of question items, it is mandatory to test the quality of the 

newly developed scale before it is actually applied to the research project (Barry et al., 2011). 

The testing process follows the approach that has been described by Barry et al. (2011) in their 

scale development guide. The necessary evaluation process of a scale contains several 

statistical methods, but it starts with an assessment of the questionnaire’s content (Barry et 

al., 2011; DeVellis, 2003; Dillman, 2007; Hinkin, 1998). It is negligent if the item pool is not 

reviewed by people who are knowledgeable of the content area to determine each item’s 

clarity and relevance to maximize its appropriateness for the measurement of the construct 

(DeVellis, 2003; Dillman, 2007). According to this precept, the initial item pool in this project 

has been developed and revised with the support of 5 service managers of TRUMPF 

subsidiaries and 3 after-sales product managers at TRUMPF’s headquarters. All of the involved 

people have considerable service experience and agreed with the appropriateness of the 

initial item set. 

A second testing process aims at the assessment of cognitive and motivational qualities of the 

questionnaire (Barry et al., 2011). This assessment will determine whether all respondents 

understand each question as it is intended and if it can be answered accurately (Dillman, 2007; 

Forsyth & Lessler, 1991). This phase was split in two sub phases in this study. First the initial 

survey items were reviewed by two survey experts, that evaluated their readability and 

general intelligibility. Having implemented some minor adaptions in the wording the reworked 

questionnaire was tested with 21 members of staff at TRUMPF that are in frequent contact 

with customers of PAS, including in-house technicians, after-sales managers and sales 

representatives. Considering their feedback, the most promising question items were selected 

and tested in a pilot study with actual TRUMPF customers. The goal of the pilot study was to 

gain at least the feedback of 100 actual customers to evaluate the quality of the scale. The 

minimum for a pilot study is 100-200 respondents in a scale development project, as a lower 
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data set does not allow to conduct the necessary statistical quality checks (DeVellis, 2003; 

Dillman, 2007). In this project it was possible to gain the feedback of 114 respondents to 

evaluate the quality of the developed scale. As a pilot study for the evaluation of the quality 

of a newly developed scale should reflect the researched population (Johanson & Brooks, 

2010), it might be questionable to conduct a pilot just in Germany if it should later be applied 

to a more international audience. However, this scale was not developed initially to measure 

cross-cultural differences in the setting of PAS, but to measure preferences for PAS in general. 

Only in a second step, cross-cultural models will be applied to explain national differences in 

the response patterns. In this setup it is valid to conduct a pilot study just in Germany to test 

whether it is an appropriate scale for the measurement of these preferences. If the scale is 

proven to be an adequate measurement, it can be applied to other markets in a next step. The 

whole evaluation process of the scale development in this study is highlighted in the following 

Figure 5.2. 

Figure 5.2: Scale testing process 

 

 

The last step in evaluating a newly developed scale is the statistical analysis of the pilot study 

results. This proceeding starts best with an examination of the response distributions (Barry 

et al., 2011; L. Clark & Watson, 1995). The developer should identify items that have highly 

distorted distributions, meaning that all respondents answered in a very similar way to an 

item. These items need to be deleted from the scale, as they might be logically flawed or do 

not add value to a scale, as they cannot be used to differentiate respondents’ attitude towards 

a construct. The most common way to evaluate the response distribution is the check of 

skewness and kurtosis of the sample (DeVellis, 2003; Dillman, 2007). Both parameters are 
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statistic parameters to measure location and variability of a data set (Barry et al., 2011). 

Skewness is a measure of symmetry or respectively the lack of symmetry in a data set, while 

kurtosis is a measure to describe whether data is heavy-tailed or light-tailed in comparison to 

a normal distribution (K. Backhaus, Erichson, Plinke, & Weiber, 2008). Skewness and kurtosis 

statistics should be within +/- 2 (Barry et al., 2011; Dillman, 2007). Statistics outside this range 

may be valid, but must be analysed and explained in detail (L. Clark & Watson, 1995; DeVellis, 

2003). Table 5.7 lists the skewness and kurtosis scores of the pilot study data. For a detailed 

overview of the listed questions, consult Appendix II. 

Table 5.7: Skewness and kurtosis of pilot study data 

 PrevMain PredServ 

 I-1 I-2 I-3 II-1 II-2 II-3 II-4 II-5 

Skewness -1.09 -0.80 -0.80 -1.90 -1.61 -1.44 -0.55 -1.54 

kurtosis -0.83 -1.38 -1.38 1.64 1.88 0.07 -1.73 0.98 

         

 RemoteServ TechAcc  

 III-1 III-2 III-3 IV-1 IV-2 IV-3 IV-4  

Skewness -2.61 -1.90 -2.61 0.11 -1.09 0.32 -0.55  

Kurtosis 4.88 1.64 4.88 -2.02 -0.83 -1.93 -1.73  

         

 ServCont TrainServ 

 V-1 V-2 V-3 V-4 VI-1 VI-2 VI-3 VI-4 

Skewness -1.09 0.11 0.32 -0.55 -1.90 -0.55 0.32 -1.44 

Kurtosis -0.83 -2.02 -1.93 -1.73 1.64 -1.73 -1.93 0.07 

         

 ConServ     

 VII-1 VII-2 VII-3 VII-4     

Skewness -1.90 -0.80 -0.55 -1.44     

Kurtosis 1.64 -1.38 -1.73 0.07     

 

The data shows that almost all parameters stay within the allowed range. However, for several 

items and constructs skewness and kurtosis statistics are close to the borders of the 

acceptable range. Especially construct 3, that deals with the acceptance of remote services, is 

beyond the allowed range. But this circumstance is explainable in the context of this pilot 

study. The pilot study was tested solely in Germany and not internationally. In contrast to 

other national markets, remote services represent the preferred way of maintaining and 

repairing a machine in Germany1. Considering the fact that just one of many national cultures 

                                                      
1 This statement is based on the experience of the researcher that has been gained in the After-Sales Service of 
TRUMPF in more than 7 years and is also reflected by the ratio of in-house engineers to field engineers that is 
almost 40% in Germany and below 25% in all other subsidiaries of TRUMPF. 
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was piloted, the skewness and kurtosis statistics are acceptable and will become better in the 

actual study, when several different national markets will be investigated. 

The next statistical test should examine the inter-item correlation, to test whether items 

correlate with other scale items that are intended to address the same construct (Barry et al., 

2011). For this purpose, the corrected item-total correlation should be applied, that measures 

the correlation between each item and the scale score that excludes that item (K. Backhaus et 

al., 2008; DeVellis, 2003). Values for this statistic parameters usually range between 0 and 1, 

but can score negatively (K. Backhaus et al., 2008). Items that score less than 0.3 should 

normally be dropped or revised (DeVellis, 2003).  

Table 5.8: Reliability of the scales 

PrevMain PredServ RemoteServ TechAcc ServCont TrainServ ConServ 

I-1 0.66 II-1 0.47 III-1 0.94 IV-1 0.66 V-1 0.62 VI-1 0.51 VII-1 0.85 

I-2 0.77 II-2 0.67 III-2 0.79 IV-2 0.57 V-2 0.76 VI-2 0.74 VII-2 0.59 

I-3 0.77 II-3 0.83 III-3 0.94 IV-3 0.48 V-3 0.72 VI-3 0.68 VII-3 0.53 

  II-4 0.45   IV-4 0.61 V-4 0.70 VI-4 0.36 VII-4 0.67 

  II-5 0.83           

 

All tested items in the pilot study fulfill this scale quality criteria and most score very high. This 

indicates that the developed question items that should address the same construct have a 

strong correlation. 

Having analysed the inter-item correlation, the next and last step in scale testing investigates 

the internal consistency of the constructs that form the newly developed scale. For this 

purpose Cronbach’s alpha (Cronbach, 1951) is the most commonly used measure to evaluate 

the reliability of a scale (Price & Mueller, 1986; B. Thompson, 2003). Cronbach alpha measures 

the internal consistency, respectively the homogeneity of a latent constructs that is 

represented by a set of items (K. Backhaus et al., 2008). The main advantage of this measure 

over other similar approaches is the general applicability, as it can be applied to items of all 

formation, including dichotomous, ordinal and continuous data (K. Backhaus et al., 2008; B. 

Thompson, 2003). There are different opinions what an acceptably good Cronbach’s alpha is, 

but most authors agree that it should range between 0.7 and 0.95, while values between 0.7 

and 0.8 are classified as acceptable and values higher than 0.8 rank as very good (Bland & 

Altman, 1997; DeVellis, 2003; Nunnally & Bernstein, 1994; Tavakol & Dennick, 2011). Table 

5.9 lists the Cronbach alpha scores for the measured constructs in the pilot study. 
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Table 5.9: Reliability of the scales: Cronbach alphas of pilot study 

 PrevMain PredServ RemoteServ TechAcc ServCont TrainServ ConServ 

Alpha 0.86 0.83 0.94 0.77 0.86 0.76 0.82 

 

All constructs fulfil this reliability criterion and score acceptable or very good, although 

construct 3 seems to be very high, as alphas above 0.9 may suggest that some items are 

redundant as they are testing the same question but in a different wording (Streiner, 2003). 

This finding can be explained in the same fashion as it has been explained in the skewness and 

kurtosis analysis of the data. Remote services are the absolute standard in Germany and all 

participants answered very similar to all questions in this construct, as they value all forms of 

remote services as beneficial in comparison to on-site missions. This explains the very high 

score for this construct. In the final study that has an international focus, this extreme peak 

doesn’t present.  

All quality checks imply that the newly developed scale to measure preferences for PAS will 

lend creditability to the data that it is going to be collected in the main study. Having described 

the development of the actual measurement, the next chapter will explain the data collection 

process in more detail. 

 

5.6. Data Collection 

 

5.6.1. Sampling strategy 

 

The sampling strategy is based on the guidelines of Daniel (2012), who postulates a model that 

includes 4 distinct steps to generate a proper, representative sample for a study. The four 

steps are highlighted in Figure 5.3. 
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Figure 5.3: Sampling strategy 

 

Source: Daniel (2012, p. 5) 

 

Regarding the sampling strategy the first choice a researcher has to make is to choose 

between  taking a census (analysing all elements in the target population) and sampling 

(analysing a subset of the entire population) (Daniel, 2012). Taking a census may look 

advantageous, as the results of the research will be highly representative for the population 

as the entire population is investigated, but it has downsides as well. The following table 5.10 

highlights advantages and disadvantages of both strategies. 

Table 5.10: Census versus sample 

 Census Sample 

Advantages accuracy and reliability 
less resources necessary  
(manpower, money, time) 

Disadvantages 
more resources necessary 
(manpower, money, time) 

less accurate and reliable 

Source: Srivastava & Rego (2008, p. 104f) 

 

It is obvious that the advantage of one approach represents the disadvantage of the other 

approach and vice versa. If the focus of the study is the generation of highly accurate and 

reliable results, the census approach seems to be the right choice. However, in most cases it 

is not possible to access data of the entire population for a study due to limited budgets 

regarding manpower, money and time. In cases that result in the loss or damage of the 

examined units (e.g. testing of bullets), such an approach is not applicable at all (Srivastava & 

Rego, 2008). TRUMPF serves around 30.000 customers worldwide in its subsidiaries. For a 

couple of reasons that are listed below in Table 5.11, it is not possible to analyse the 

preferences for PAS of all these customers.  

Step 1

census vs. sampling

Step 2

nonprobability vs. 
probability

Step 3

choice of sampling 
method

Step 4

determine sample size
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Table 5.11: Reasons not to choose a census 

Voluntariness  
The participation in a TRUMPF survey is voluntarily and no customer is forced to 
participate. 

TRUMPF policy 
TRUMPF has ongoing customer satisfaction surveys and the TRUMPF policy 
implies that a customer must not be interviewed/surveyed twice within 3 
months. 

Blacklists 
Some customers stated that they do not want to participate in TRUMPF surveys 
at all. 

 

For the mentioned reasons it is not possible to apply a census approach to this study and a 

proper sampling method has to be defined to generate a reliable sample of the entire 

population.  

Sampling strategies can be divided in two main streams, probability and non-probability 

sampling. In contrast to non-probability sampling, probability sampling gives every unit of the 

entire population a known and equal chance of being selected (Daniel, 2012). This implies that 

the results of a non-probability sampling strategy cannot be generalised from the sample to 

the population, as not every unit has the same chance to be represented in the sample 

(Fairfax, 2012) and this is the reason why such sampling strategies are normally not applied to 

research projects (Daniel, 2012). This study aims to provide the groundwork for future 

research in the field of PAS. For this purpose it is mandatory to work on a robust statistical 

base and this necessitates a probability sampling approach, as it allows to estimate the 

amount of sampling error that should be expected in the given sample and this is mandatory 

to achieve statistically solid results (Rubin & Babbie, 2010).  

Probability sampling strategies can basically be divided into four main groups and more 

complex approaches, that combine those basic strategies to more complex multi-stage 

sampling approaches (S. Thompson, 2012).  The four main strategies are described in Table 

5.12. 
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Table 5.12: Probability sampling 

Simple random 
sampling 

Simple random sampling is the most fundamental technique in probability 
sampling (Rubin & Babbie, 2010). Simple random is a sampling strategy that 
collects a defined number of units from a population in such a way that every 
possible combination of drawn units is equally likely to be the sample selected 
(S. Thompson, 2012). That means that the researcher doesn’t influence the 
probability to be drawn of any unit in the population. To draw simple random 
samples without researcher bias, computerized sampling programmes and 
sampling tables are used today to select the sample for a research study 
(Fairfax, 2012). 

Systematic random 
sampling 

Systematic random sampling is very similar to simple random sampling and 
just adds a systematic approach to the actual drawing of units (Daniel, 2012). 
While simple random sampling works with computer based randomization 
functions, that pick the units, the idea of systematic random sampling is that 
all units of the whole population are organised in a list. In a next step an 
integer x is decided and every xth unit of the population is drawn until the 
defined sample size is reached. This strategy is typically chosen if the sampling 
process cannot be supported by computerized randomize functions (Rubin & 
Babbie, 2010; S. Thompson, 2012). 

Stratified random 
sampling 

In stratified sampling approaches, the population is first partitioned into 
distinct sub groups and a sample is selected by some design within each of 
these sub groups (S. Thompson, 2012).  The principal of this so called 
stratification is to partition the population in such a way, that the units within 
a sub-group are as similar as possible in the analysed demographics (Daniel, 
2012). The main advantage of a stratified random sampling approach over a 
simple random sampling approach is the assurance that the sample is not only 
representative for the whole population, but also for the distinct sub-groups 
that are analysed (Rubin & Babbie, 2010; S. Thompson, 2012). 

Cluster random 
sampling 

Cluster sampling strategies are similar to stratified sampling approaches, 
because the population to be sampled is divided into distinct, mutually 
exclusive sub groups (Fairfax, 2012). The goal is however not to form distinct 
sub-groups in a way that the units within a sub group are as similar as 
possible, but to maintain the heterogeneity of the population (Daniel, 2012; 
Fairfax, 2012). It is the task of the researcher to form clusters that are 
representative for the population (S. Thompson, 2012), although this is 
difficult to achieve in practice in most research efforts (Fairfax, 2012). 
Normally such clusters have a geographical nature and not for example 
ethnographic or social characters (Rubin & Babbie, 2010; S. Thompson, 2012). 

 

Focusing on the goal of this research study to investigate the influence of national culture on 

the preferences for PAS, it is obvious that the sample needs not just to be representative for 

the whole population (TRUMPF customers worldwide), but for all nations that are analysed. 

This implies that all participating nations need to be properly represented with an adequate 

sample to allow statistically solid comparisons between the nations afterwards. Simple 

random sampling with all possible TRUMPF customers globally is therefore not possible, as it 

cannot be ensured that all nations are properly represented in the final sample. Every nation 



78 
 

forms a distinct sub-group in the sample that needs to representative for the nation analysed 

and not for the whole population of TRUMPF customers. Therefor the sampling strategy of 

this study follows a stratified approach, forming mutually exclusive national groups. Within 

these sub-groups, a computer-based simple random sampling approach was followed to draw 

the actual sample of a participating country that is going to be invited to participate in the 

survey.  

The last step in the sampling process is the calculation of the necessary sample size, that allows 

the generalisation from the sample to the population and the statistically correct testing of 

the hypotheses (Daniel, 2012; Fairfax, 2012). There is a lot of literature that discusses the 

calculation of an optimal sample size if scales are metric and parameters like means and 

standard variations are to be examined (P. Mathews, 2010; Rubin & Babbie, 2010; S. 

Thompson, 2012). For more sophisticated analysis methods the calculation of necessary 

sample sizes is not trivial and sometimes experience- and evidence-based (K. Backhaus et al., 

2008).  

The problem with exactly defining the needed sample size for a multiple linear regression is 

that it requires estimations of the result prior to performing the study (Katz, 2006). To evaluate 

the right sample size, it is important to define the goal of the regression model. The needed 

sample size differs a lot if just the multiple R value is tested for statistical significance or if the 

testing of the beta weights of the predictors for statistical significance is part of the research 

(Maxwell, 2000). Typically it is not sufficient just to the test multiple R value for statistical 

significance (P. Mathews, 2010). This study follows this general guideline, as it is part of the 

research goal to evaluate the influence of each dimension of national culture on the attitude 

towards PAS. Maxwell (2000) developed a precise calculation methods based on the 

estimated quality of the regression model and the magnitude of the correlations between the 

independent variables as well as the magnitude of the correlations between the independent 

and the dependent variables in the model. However, these parameters are very hard to 

estimate in advance. While the correlation between the different dimensions of national 

culture can be calculated based on the scales that are published by Hofstede (2010), the 

results for the dependent variables cannot be estimated in advance as there is no comparable 

data set published so far (Katz, 2006). 
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For similar situations several authors developed rules of thumb based on their experience with 

regression analysis models. Green (1991) developed a simple formula to calculate the 

minimum sample size for linear regression model by stating that 104 plus the number 

independent variables is a sufficient sample size to achieve a good model quality. In this study 

this would equal 109 respondents. Compared to the recommendations of other authors, such 

a sample would be comparatively small. While Hair et al. (2010) suggest a sample size of 200 

as sufficient and 400 as good, Nunnally (1994) recommends a sample size of 300 to 400 to 

achieve good and statistically significant results. The goal of this study is therefor to collect at 

least a sample of 400.  

Hofstede, Minkov & Vink (2008) argue that it is important to have at least 20 respondents per 

country to apply Hofstede’s framework to a study. Based on this prerequisite and a typical 

response rate of a TRUMPF survey of 20%2, it has been decided to invite a random sample of 

200 customers per national market to participate to have a buffer if the response rate is below 

the typical rate. In smaller countries, that do not have this amount of independent customers 

all customers that were allowed to be contacted have been invited. 

 

5.6.2. The questionnaire 

 

The questionnaire is divided into three parts. It starts with a general section that introduces 

the goal of the study to the respondent and explains the data processing.  

“TRUMPF is currently collaborating with the University of Portsmouth in a research 

project. The goal is to investigate the influence of culture on preferences for product-

accompanying services. Why do customers from different countries have different 

opinions how good services need to be designed? The results will help us to align our 

After Sales even better to your requirements in future. At the same time the results will 

be used within the research project and analysed scientifically. All responses will of 

course be anonymized and cannot be traced back.” 

                                                      
2 This figure is based on the feedback of the Marketing Intelligence department at TRUMPF that is conducting 
market research surveys for TRUMPF. 
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In this part it is explained that the study is a joint research project of the University of 

Portsmouth and TRUMPF to evaluate influence of national culture on the preferences for 

product-accompanying services (PAS). It is furthermore explained that the data will be 

anonymised and it is not possible to trace it back to individual respondents. By agreeing to 

these conditions, the respondents are aware that the data will be used to adjust the after sales 

portfolio of TRUMPF subsidiaries to national preferences and for scientific purposes that are 

analysing the effect of national culture on such preferences. 

The main part of the questionnaire is built by dichotomous questions that ask for the 

preferences for different PAS. Each question contains two statements. One statement 

supports a specific PAS, while the other statement discourages it. Table 5.13 lists sample 

questions of each investigated PAS construct. 

Table 5.13: Constructs and sample questions 

 Answer options Value 

Example 
PrevMain 

Regular maintenance by the manufacturer of the machine pays off. 1 

Regular maintenance by the manufacturer is more expensive than 
repairing the machine as required. 

0 

Example 
PredServ 

In the future, it will be possible to effectively monitor many machine 
components with sensor systems and prevent their unplanned failure. 

1 

Even with additional sensor systems, it is difficult to effectively monitor the 
machine and prevent unplanned failures. 

0 

Example 
RemoteServ 

We do not want to talk about technical problems on the phone. We prefer 
it if a technician could be sent as soon as possible. 

0 

We appreciate a good technical hotline and try to solve technical problems 
with it. 

1 

Example 
TechAcc 

It would be helpful if key figures for the assessment of our production are 
also provided to us via the Internet in the future.  

1 

We would not provide any operation data for this purpose. 0 

Example 
ServCont 

We prefer not to be bound by a service agreement, even if the conditions 
are worse in the individual case. 

0 

We generally prefer a service agreement. 1 

Example 
TrainServ 

After the intial training, further training courses are only offered to 
machine operators on a very irregular basis. 

0 

Training courses are offered on a regular basis to machine operators for 
further improving their qualification. 

1 

Example 
ConServ 

External process consultants can help us improve our production on a 
sustainable basis. 

1 

We do not believe that external process consultants can help us improve 
our production on a sustainable basis. 

0 

 

The respondent has to collect one option in each question. It is not possible to skip a question 

or refuse to answer. This would result in an abort of the whole questionnaire. All questions 
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dealing with preferences for PAS are shown in random order to avoid any response patterns 

to bias the data base. 

In the last part of the questionnaire, the respondent is asked for some additional demographic 

information about his/her position in the company, the size of the company, the industry the 

company is operating in and the share of its revenue that is generated abroad. The questions 

are listed in Table 5.14. 

Table 5.14: Demographic questions in the questionnaire 

What is your position in your company? 

Managing 
Director 

Head of 
Production 

Head of 
Maintenance 

Other   

Which industry does your company belong to? 

Electrics / 
Electronics 

Medical 
Furniture and 
Lights 

Safety and 
Defence 

Metal 
Processing  

… 

How many employees does your company or group of companies employ? 

0-100 101-250 251-500 501-1000 1001-5000 >5000 

What is the annual turnover of your company or group of companies? 

less than 10 
million USD 

10 million 
USD to 50 
million USD 

50 million 
USD to 250 
million USD 

from 250 
million USD to 
1 billion USD 

more than 1 
billion USD 

 

What is the turnover percentage of your company or group of companies in turnover abroad? 

0% to <25% 25% to <50% 50% to <75% 75% to 100%   

 

The detailed questionnaire can be found in Appendix II. 

 

5.6.3. Questionnaire translation 

 

In any research that involves cross-cultural samples, unique systematic measurement biases 

may occur if the measurement is not properly adapted linguistically to the diverse group of 

respondents (Gjersing, Caplehorn, & Clausen, 2010; Thrasher et al., 2011). Subtle differences 

in the conceptual meaning of words may cause already significant differences in the 

understanding of questions and related concepts (Choi et al., 2009; Thrasher et al., 2011). 

Although there have been several publications that develop translation guidelines (Beaton, 

Bombardier, Guilleman, & Ferraz, 2001; Guilleman, Bombardier, & Beaton, 1993; Harkness, 

2008), researchers tend to focus exclusively on the technical aspect of translating and use 

therefore only forward and back translation (Squires et al., 2013). This proceeding leads to a 
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limited validity of the translation, as it lacks expert feedback for a full cross-cultural evaluation 

(P. Jones, Lee, Phillips, Zhang, & Jaceldo, 2001). Limiting the translation to simple forward and 

back translation can furthermore lead to serious methodological issues and attack the 

statistical robustness of a study (Maneesriwongul & Dixon, 2004; Tran, 2009). To avoid these 

problems, the basic forward and back translation process was adjusted in this study. The 

original version of the survey was designed in German and this version was forwarded to a 

specialised translation agency, that focuses on the investment good industry. This agency is a 

frequent partner for translation in the host company of the study. The translated versions 

were forwarded to the local service managers that frequently talk to customers about PAS. 

They were asked to check whether the translated version is close to the German original or 

the finalised English version that was checked and adjusted by the researcher and the service 

managers of the US, Canada and England. This proceeding ensures that the translated surveys 

have been adjusted to the specific environment they have been applied to. 

 

5.6.4. Data collection 

 

As described in chapter 5.3 the chosen method to collect the data for this study is an online 

survey. The first issue that needed to be addressed after this decision, was the timing of the 

invitation email that contained the link to the survey (Rubin & Babbie, 2010). While it is an 

accepted fact that the best time for interviewer-administered surveys is typically during 

weekday afternoons or early evenings, the situation is much more complex when surveys are 

conducted online (Callegaro, Manfreda, & Vehovar, 2015). Different studies report very 

different best days and best times of the day to send invitation emails as shown in Table 5.15. 
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Table 5.15: Findings regarding sending times 

 Key finding 

Granello & Wheaton (2004) Most effective time for an email invitation is 6 pm 

Basso & Rathod (2004) Best times to send surveys are around midday 

Faught, Whitten & Green (2004) 
Wednesday is the best day to send email invitations to US 
manufacturing companies 

Trouteaud (2004) 
Best time to send B2B survey invitation is early morning 
compared to lunch time if you send to US companies 

SurveyMonkey (2011) Best day to send surveys is Monday 

CheckMarket (2013) 
Monday afternoon is the best time to send email invitations for 
B2B surveys 

 

As a summary a general approach should follow the principle to contact potential respondents 

in such a way that they aren’t too busy when they receive the invitation (Callegaro et al., 2015). 

However, if the studies are analysed in more detail, it becomes clearly obvious that the studies 

that have been conducted by SurveyMonkey and CheckMarket have by far the broadest 

empirical base with 100.000 respectively 15.000 analysed surveys. In contrast to the other 

studies that mainly focused on US companies, they also have an international character. For 

these reasons, the study followed the advice of these two studies and the initial invitation was 

sent on Monday afternoon 3pm local time in each survey.  

Determining the ideal point of time to send the invitation is crucial, but the response rate is 

influenced by many different factors. According to literature, it is absolutely mandatory to 

implement further measures to increase the response rate, as the rising amount of web 

surveys reduces the willingness to participate dramatically (Keusch, 2012). The following Table 

5.16 lists an overview of the factors that potentially influence the response rate of a survey 

and highlights whether the researchers found a positive or negative impact. 
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Table 5.16: Potential influences on the survey response rates 

 
Influence on response rate 

+ - no influence 

Reminder 
Is the response rate higher if a 
reminder is sent after the initial 
email? 

Lemon (2007) 
Sheehan & McMillan (1999) 

  

Reminder interval 
Do bigger intervals between 
reminders have a positive effect on 
the response rate? 

  

Claycomb (2000) 
Crawford et al. (2001) 
Lemon (2007) 
Pan (2010) 

Reputation of the sender 
Does a sender of high reputation 
increase the response rate? 

C. Cook et al. (2000) 
Joinsin & Reips (2007) 
Pan et al. (2013) 
Sheehan & McMillan (1999) 
Wright & Schwager (2008) 

  

Pre-contacts 
Is the response rate higher if the 
participants are informed about 
purpose and duration of the survey 
before the invitation is sent? 

C. Cook et al. (2000) 
Jobber & O’Reilly (1998) 
Keusch (2012) 
Sheehan & McMillan (1999) 

  

Personalised solicitation  
Is the response rate positively 
influenced if the respondent is called 
by his/her name? 

C. Cook et al. (2000) 
Joinsin & Reips (2007) 
McCluskey (2011) 
Sheehan & McMillan (1999) 

 Dennis (2003) 

University logo 
Does a visible sign of an academic 
faculty increase the response rate? 

Jobber & O’Reilly (1998) 
Sheehan & McMillan (1999) 

  

Deadline 
Does a clearly communicated 
deadline increase the response rate? 

McCluskey (2011) 
Porter & Whitcomb (2003)  

  

Length of questionnaire 
Is the response rate higher for shorter 
surveys? 

Crawford et al. (2001) 
Deutskens et al. (2004) 
Ganassali (2008) 
M. Liu & Wronski (2017) 
Marcus et al. (2007) 

 Ting et al. (2011) 

Progress bar 
Does a visible progress bar positively 
influence the response rate? 

 

Crawford et al. 
(2001) 
M. Liu & 
Wronski (2017) 

Healey et al. (2005) 
Heerwegh & Loosveldt (2006) 
Ting et al. (2011) 

 

Based on the analysis of the findings of these studies, a couple of measures were implemented 

to maximize the expectable response rate for the surveys in the context of this cross-cultural 

study. These measures are listed in Table 5.17. 
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Table 5.17: Implemented measures to increase the survey response rate 

Reminder 

All surveys were scheduled for two weeks with an invitation on Monday 
afternoon and the end on Friday the following week. Based on the findings it 
was decided to send two reminders. The first on Monday afternoon the 
following week and the second on the last Friday early in the morning. 

Reputation of the 
sender 

All invitations were sent in the name of well-known representatives of the 
local subsidiaries (service managers, marketing managers, CEOs). 

Pre-contacts 
In all countries the customers were informed in advance by a representative 
of the local subsidiary about the purpose and duration of the survey via email. 

Personalised 
solicitation  

All invitation emails were sent with personalized salutations and in the local 
language. 

University logo 
All invitations as well as the survey itself contained the logo of the university 
of Portsmouth. It is also clearly stated that the data is used for scientific 
purposes. 

Deadline 
All invitation emails contained a clear statement about the deadline of the 
survey. 

Length of 
questionnaire 

Having had focused on the length of the questionnaire, it was possible to 
design a scale that delivers valid results in under 10 minutes. Surveys that take 
less than 15 minutes can be categorized as short surveys (CheckMarket, 
2013). 

Progress bar 

Even if the implementation of a progress bar might have a negative impact on 
the response rate, it was decided to implement one. The goal was to make 
the progress more transparent to the respondents and to show that the 
statement about the duration in the invitation email was correct. This 
proceeding was implemented after discussions with the local CEOs, as it is felt 
to be fairer to the respondents. 

 

As shown in Table 5.17, all measures that might have a positive effect on the survey response 

rate of this study were taken to ensure a solid empirical base for further analysis. 

 

5.7. Ethical Considerations 

 

According to the Chartered Association of Business Schools (CABS) there are a number of 

ethical principles that should be taken into account when research is conducted, that can be 

aligned to five fundamental dimensions, namely minimising the risk of harm, obtaining 

consent, protecting anonymity and confidentiality, avoiding deceptive practices and providing 

the right to withdraw (CABS, 2015). All five principles will be briefly discussed in the context 

of this study in the following. 

The actually risk of being harmed is very limited in the research design of this study as the 

participants are just asked to participate in an online survey. For this reason they do not face 
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any additional risks of being harmed physically or psychologically in comparison to their daily 

work. They will neither be asked to leave their habitual environment, nor will they be asked 

to anything that they aren’t used to do. For this reason it can be stated that the study design 

does not imply any potential risk to harm the participants. 

All participants are invited with an email that is sent to their corporate email addresses. The 

invitational email that can be found in Appendix I explains the goal of the survey and invites 

them to participate. It is stated that the participation is voluntarily and that the results will be 

used for academic and TRUMPF purposes. If the participant actually clicks on the link to the 

survey to participate, the landing page of the survey gives him further information how his 

data will be used and the participants has to agree formally to start the survey as it can be 

seen in Appendix II. All surveys as well as the invitation emails have been translated into native 

language of the participants in each country to avoid any misunderstandings due to language 

barriers. This proceeding helps as well to avoid any deceptive practices. At all stages of the 

survey, the participants have the possibility to withdraw by simply leaving or closing the survey 

in the internet browser. In this case the results are not stored in the system and can therefore 

not be exported or traced back later. Therefore, if participants decide to withdraw, all data 

that has been contributed by them, is deleted. 

As explained on the landing page, the data set will be anonymised and nobody at TRUMPF or 

at the academic institution has the possibility to track any responses on an individual level. 

For this purpose, the survey software has been modified by the researcher to anonymize all 

data sets before they can be exported from the system. Thus it is not possible to trace back 

any response on an individual level. It has further been assured that all participating countries 

have a customer base that is large enough so it is not possible to draw conclusions about the 

identity of a participant by analysing the demographic questions that have been asked for at 

the end of the survey.  

In addition, the raw data cannot be assessed by anybody at TRUMPF beside the researcher 

and this agreement has written consent by the management. Further analysis can only be 

pursued by the researcher if he receives a mandate by the management. According to the 

consent form, the data set can be shared for academic purposes under certain circumstances 

that do not conflict with the interests of TRUMPF or the participants. 
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It can be summarised that the research design, as well as the data collection and the data 

analysis procedures were designed in a way to minimize the risk to create any kind of ethical 

conflict while the survey is conducted or afterwards when the results are analysed and 

published. 

 

5.8. Data Analysis 

 

Having described how the data was collected in the previous chapter, this section describes 

how the collected data was analysed to test the raised hypotheses. The data analysis strategy 

tackles these four main questions: 

1. Is the sample size sufficient? 

2. Is the collected data reliable and valid? 

3. How will the research model be tested? 

4. Do demographic parameters influence the attitudes towards PAS? 

The following sub-chapters will address the data analysis procedures that are necessary to 

answer the questions mentioned above. 

 

5.8.1. Determining appropriate sample size  

 

The first step that needs to be conducted before the actual analysis of the data is the 

evaluation if the sample size is sufficient to answer the research questions (S. Thompson, 

2012). As already discussed in the sampling section, the minimum sample size to work 

statistically robust with the defined levels of quality for the applied regression models in this 

study is 400.  

A second delimiter are the requirements that the applied cultural framework of Hofstede et 

al. (2010) has for their proper statistical application to the research questions. If the cultural 

orientation of the respondents would have been analysed on an individual level by adding the 

question items of Hofstede’s scales to the questionnaire of the study, the quality requirements 

would be identical to the before discussed sample sizes. However, in intensive discussions 
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with subsidiary CEOs of TRUMPF and the marketing intelligence department in the 

headquarter of TRUMPF, it has been decided that these questions3 will not be added to the 

survey, as they would look odd to most of the customers and the response rate was feared to 

drop drastically. If the cultural orientation items are not collected on an individual level, it has 

to be assured that the sample size per country is big enough to apply the national scores that 

are published by Hofstede (Eringa et al., 2015). The minimum sample per country for such an 

approach is 20 (Hofstede et al., 2008), otherwise it cannot be guaranteed that the respondents 

represent the national score. If this is not the case, the data of this country will be excluded in 

the analysis process. 

 

5.8.2. Testing the reliability and validity of the measures 

 

To achieve reliable results, it is vital to ensure that the applied scale delivers reliable and valid 

results (Babbie, 2017; Oh & Parks, 1997; Rubin & Babbie, 2010). Reliability is closely aligned 

to the amount of random error in a measurement, meaning that more reliable scales produce 

results with less random error (Rubin & Babbie, 2010). To determine the reliability of 

measured constructs in a scale, the evaluation of their internal consistency is a vital step 

(Babbie, 2017). As already described in the scale development process, Cronbach (1951) is the 

most commonly used measure to investigate a scale’s reliability (Price & Mueller, 1986; B. 

Thompson, 2003). For this reason, this method will be applied to evaluate the reliability of the 

collected questionnaire responses. 

Whereas reliability concerns how much random error a scale produces, validity determines 

whether the variable is the underlying cause of item covariation (DeVellis, 2003). 

Consequently, a scale should not only provide a true and exact measurement, but also 

measure a construct which purports to be acceptably unidimensional (Ekinci & Riley, 2000). 

To assess the unidimensionality of a measurement scale, factor analysis is typically the method 

of choice (Barry et al., 2011). The exploratory factor analysis is recommended to assess 

construct validity, identify how many latent variables are underlying each scale and determine 

the substantive content or meaning of the factors (DeVellis, 2003; B. Thompson, 2003). 

                                                      
3 Item sets can be found in the Appendix V. 
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However, the exploratory factor analysis is designed for metric data and it is quite difficult to 

apply it to dichotomous data, as it is generated by the scale of this study (K. Backhaus et al., 

2008). 

For this reason, another method needs to be applied to check the validity of the scale. Based 

on dichotomous items a Guttman (1944) scale can be built to assess the unidimensionality of 

each dimension of the scale. A Guttman scale is based on dichotomous items with increasing 

extremity of the measured dimension or construct, meaning that the items are measuring the 

construct in different intensities (Gehring & Weins, 2004). For example, salt, rock and diamond 

can be ordered according to their hardness. On a purely unidimensional scale a respondent 

that accepts salt is hard, must accept that rock is harder (Ekinci & Riley, 2000). However, the 

order of the items is not predetermined and based on empirical analysis (Gehring & Weins, 

2004). To test whether several dichotomous measures build a Guttman scale, the items are 

ordered by the level of agreement. In a perfect Guttman scale all respondents that agree to 

an item with a high level of agreement should agree to items with lower levels of agreement. 

A perfect Guttman scale is shown in Table 5.18. 

Table 5.18: A perfect Guttman scale 

Item 1 Item 2 Item 3 Item 4 Total Score 

1 1 1 1 4 

1 1 1 0 3 

1 1 0 0 2 

1 0 0 0 1 

0 0 0 0 0 

 

If the items can be ordered in a way that a Guttman scale is built the underlying construct of 

the measures is unidimensional (Gehring & Weins, 2004). As it is hard to observe an ideal 

Guttman scale in real life, the construct needs to pass through an error assessment procedure 

(Ekinci & Riley, 2000). In this process every set of items that violates the ideal order of the 

scale is counted and compared to the total amount of item sets. Guttman (1950) sets the 

acceptable level of error to 10% and therefore a construct needs a Coefficient of 

Reproducability (CR) of 90%. To achieve this goal, the initial set of items in this study will be 

reduced by a successive process of elimination to reach the quality criteria of a CR of 90%. The 

goal of this process is to have three items per construct that score a CR of 90%. This is 

important, as the constructs are aggregated to the overall attitude towards PAS as explained 
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in Chapter 4.3 and therefore all constructs should be equally weighed and based on the same 

amount of items.  

 

5.8.3. Testing the research model – Multiple Regression Analysis 

 

For the testing of the research hypotheses, several multiple linear regression analyses will be 

applied to the data set. Regression analysis is one of the most flexible and most applied data 

analysis methods to examine relationships between one dependent variable and one or 

several independent variables (K. Backhaus et al., 2008). The aim of the regression analysis is 

to determine whether one or several particular independent variables really affect the 

dependent variable, and to estimate the magnitude of that effect (Allison, 1999). In this study 

the regression models will allow precise statements whether national culture has a significant 

influence on the attitude towards PAS and to which extent (K. Backhaus et al., 2008). A 

multiple linear regression can be applied if the data set meets the assumptions of normality, 

linearity, homoscedasticity and the absence of multicollinearity (Allison, 1999; K. Backhaus et 

al., 2008; Manly & Alberto, 2016; Rencher & Christensen, 2012). Linearity assumes a straight-

line relationship between the independent and dependent variables in the model (Manly & 

Alberto, 2016). To allow valid inferences from a linear regression analysis, it is mandatory that 

the residuals (error terms) of the regression follow a normal distribution (K. Backhaus et al., 

2008). The residuals should further be equally distributed to meet the criteria of 

homoscedasticity (Allison, 1999; Rencher & Christensen, 2012). The fourth assumption of a 

multiple linear regression model is that the independent variables do not have a high 

correlation between each other. If there is such a high level of correlation between the 

independent variables, the regression model will not be able to accurately associate the 

variance in the dependant variable with the correct independent variable and consequently it 

is not possible to draw the right conclusions (Allison, 1999; K. Backhaus et al., 2008). 

Generally, a multiple linear regression analysis is conducted in 4 steps. These steps are shown 

in Figure 5.4. 
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Figure 5.4: Multiple regression analysis process 

 

Source: K. Backhaus et al. (2008, p. 57)  

In a first step the model of the multiple regression needs to be formulated. This formulation 

needs to be based on the preliminary considerations of the researcher, which model is best 

to explain  the cause-effect relationship of the investigated phenomena (Allison, 1999; Manly 

& Alberto, 2016). In the context of this study it is assumed, that national culture will have an 

influence on the attitude towards PAS. Therefore, the independent variables are formed by 

the dimensions of national culture and the dependent variables are the Guttman scales of the 

attitude constructs.  

Having defined the cause-effect relationship in the regression model, the regression function 

needs to be estimated in a second step (K. Backhaus et al., 2008; Rencher & Christensen, 

2012). The basic function of a multiple linear regression is shown in Formula 5.1. 

 

Formula 5.1: Basic function of multiple linear regression 

Ŷ =  𝑏0 +  𝑏1𝑥1 +  𝑏2𝑥2 + ⋯ +  𝑏𝑗𝑥𝑗 

 

The goal of the multiple regression is to find the regression coefficients (b0,b1,b2,…bj) that build 

the function with the least deviation to the empirical findings (Allison, 1999; K. Backhaus et 

al., 2008; Manly & Alberto, 2016; Rencher & Christensen, 2012). It is not likely that the 

function will match perfectly with the empirical findings, as the model will never contain all 

parameters that influence the dependant variable or the empirical findings are subject to 

measurement errors (K. Backhaus et al., 2008). Influences on the empirical findings that are 

not considered in the model, result in an deviation from the regression function (Rencher & 

Step 1

Model formulation

Step 2

Estimating the 
regression function

Step 3

Examination of the 
regression function

Step 4

Examination of the 
regression 

coefficients
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Christensen, 2012).  The deviations of the empirical findings from the regression function are 

called residues (e) and can be calculated with Formula 5.2. 

 

Formula 5.2: Calculation of residues 

𝑒𝑘 =  𝑦𝑘 −  ŷ𝑘  

 

Empirical findings can therefore be represented with Formula 5.3. 

 

Formula 5.3: Representing empirical findings 

𝑦𝑘 =  𝑏0 +  𝑏1𝑥1 +  𝑏2𝑥2 + ⋯ +  𝑏𝑗𝑥𝑗 +  𝑒𝑘 

 

As already described it is the goal of the regression analysis to find the regression function 

that minimizes these residues. The target function of the regression analysis can therefore be 

formulated as shown in Formula 5.4. 

 

Formula 5.4: Target function of the multiple regression analysis 

∑ 𝑒𝑘
2

𝐾

𝑘=1

=  ∑[𝑦𝑘 − (𝑏0 + 𝑏1𝑥1𝑘 + 𝑏1𝑥2𝑘 + ⋯ + 𝑏𝑗𝑥𝑗𝑘 + ⋯ + 𝑏𝑗𝑥𝐽𝑘)]
2

𝐾

𝑘=1

→ 𝑚𝑖𝑛 

 

This proceeding minimizes the squared residues and is called least squares method (Allison, 

1999; K. Backhaus et al., 2008; Manly & Alberto, 2016). Squaring the residues is important, as 

bigger deviations receive more weight and negative and positive deviations do not 

compensate each other (Rencher & Christensen, 2012).  

Having found the regression function with the least deviation to the empirical findings, the 

quality of the regression function needs to be examined in the next step (K. Backhaus et al., 

2008). The so-called “goodness of fit” compares the variance that cannot be explained by the 

model with the overall variance in the empirical findings (Allison, 1999). This value (R2) can 
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vary between 0 (none of the variance can be explained) and 1 (all of the variance can be 

explained) and is calculated as shown in Formula 5.5.  

 

Formula 5.5: Goodness of fit 

𝑅2 =  
∑ 𝑒𝑘

2𝐾
𝑘=1

∑ (𝑦𝑘 − ȳ)2𝐾
𝑘=1

  

 

In a last step the regression coefficients are tested if they have a statistical significant impact 

on the regression function (Manly & Alberto, 2016). Typically the statistical significance is 

tested with t-statistics (K. Backhaus et al., 2008). 

In this study several multiple regression analyses are conducted. The first multiple regression 

analysis will analyse the influence of the five dimensions of national culture on the overall 

attitude towards PAS. This overall attitude towards PAS is formed by the Guttman scale that 

aggregates the Guttman scales of all seven constructs of PAS that are analysed in this study. 

This analysis is followed by seven multiple regression models that investigate the influence of 

the national culture dimensions on the Guttman scale of each construct. 

 

5.8.4. Testing the effect of demographic factors on customers’ attitude towards PAS – 

Analysis of Variance (ANOVA) 

 

To answer the question whether demographic factors such as the function of the respondent 

in the company or the industry the company is operating in has an impact on the attitude 

towards PAS, an analysis of the variance within these groups is necessary (Brosius, 2013). The 

two main methods to analyse the variance within a data set is the independent samples t-test 

and one way Analysis of Variance (ANOVA) (Urdan, 2017). Both models test whether there is 

a significant difference in the dependent variable if two or more groups are compared. In this 

study, a question could be if the response patterns differ significantly if production managers 

and maintenance managers are asked the same questions. Both models test the null 

hypothesis that the dependent variable has the same average value in both groups (K. 

Backhaus et al., 2008). If the null hypothesis is rejected, the average value is not identical in 
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both groups, meaning that the function of the respondent has an impact on the response 

pattern (Brosius, 2013; Urdan, 2017).  

The main differences between both models is that the independent samples t-test can only 

be applied if there are two groups (e.g. male versus female), while the ANOVA can also be 

applied if there are more than two groups (e.g. nationality, company types etc.) (K. Backhaus 

et al., 2008). As all demographic factors in this study have more than two levels, as it is shown 

in Chapter 5.6.3, ANOVA is the method of choice to analyse if these factors influence the 

response patterns of the respondents. 

 

5.9. Conclusion 

 

To sum up the data analysis procedure, it can be said that the data analysis procedure is 

conducted in four steps. Initially the sample size is tested for its sufficiency. The sample size 

should at least be 400 independent responses and each participating nation should contribute 

20 or more responses to the final sample. In a second step the measure will be tested for 

reliability and validity. The reliability will be assessed by calculating Cronbach alphas for all 

seven constructs of the scale. To evaluate the validity of the scale Guttman’s test for 

unidimensionality is applied as it is designed to work with dichotomous items. The actual 

research model and its hypotheses is tested with several multiple linear regression analyses, 

that examine the influence of national culture on the attitudes towards PAS. In a last step, as 

explained above, the role of demographic factors on these attitudes is analysed by conducting 

several ANOVAs. 

Having discussed the methodological approach of the study, it became apparent that this 

study has two major contributions to the body of knowledge. As there has been no scale 

available to measure attitudes towards PAS, one major contribution is the development of a 

valid and reliable scale to approach these constructs. The scale has been designed by 

rigorously following the scale development decision tree of Barry et al. (2011). In contrast to 

most scales, it has been decided to rely on dichotomous questions to minimize the influence 

of national answer patterns as they appear on Likert scales. Based on the literature that deals 

with the influence of national culture on the attitudes towards services, this point hasn’t been 
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addressed so far and it is likely that many of these results may be biased by national response 

patterns. The survey items themselves have been developed in several loops by a group of 

nine service experts at TRUMPF to create a questionnaire that is suitable to a multi-national 

PAS context. Before conducting the actual survey, the quality of the scale has moreover been 

tested in a pilot study in Germany. 

The other major contribution is that this study is the first that links national culture to PAS 

preferences by conducting a multi-national survey among a big sample of industrial 

customers. It is the first attempt to investigate the influence of national culture on the six most 

relevant types of product-accompanying services and the attitude towards new technologies 

in this context.  By highlighting the importance of this research attempt in the management 

board of TRUMPF, it was possible to receive extensive support and the permission to conduct 

the survey in more than 30 different TRUMPF markets globally. By optimising the data 

collection process, as it is explained in Chapter 5.6.4, it was possible to gain feedback of more 

than 1,600 TRUMPF customers. The next chapter will present the findings of the study. 
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Chapter 6 

Findings 

6. Findings 

 

 

6.1. Introduction 

 

This chapter presents the empirical findings of the study. The chapter is divided into four parts. 

It begins with an overview about the respondents that participated in the study, followed by 

an evaluation of the quality of the scale by checking if the data is valid and reliable. The next 

section presents a descriptive review of the measured attitudes towards PAS and the results 

of the actual model testing to examine the influence of national culture on product-

accompanying services (PAS). The chapter ends with an investigation of the influence of 

demographic parameters on customers’ attitudes towards PAS. 

 

6.2. Respondents Profile 

 

The data of the study were gathered from 1.643 different TRUMPF customers in more than 

35 countries, including all important geographical regions in an industrial context such as 

Western Europe, Eastern Europe, North America and South America, Asia and the Arabic 

region. Table 6.1 gives an overview of the participating countries in the study, the valid 

responses per country and the respective response rates. 
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Table 6.1: Number of respondents by country 

 Invitations Valid responses Response Rate 

Austria 200 67 34% 

Bulgaria 76 44 58% 

Brazil 200 45 23% 

Canada 141 26 18% 

Czech Republic 156 30 19% 

China 200 68 34% 

Denmark 105 43 41% 

Egypt 51 41 80% 

Finland 104 40 38% 

France 200 51 26% 

Germany 200 83 42% 

Great Britain 200 74 37% 

Hungary 200 80 40% 

India 167 46 28% 

Indonesia 77 43 56% 

Italy 200 75 38% 

Korea 200 25 13% 

Mexico 93 30 32% 

Netherlands 200 56 28% 

Norway 34 12 35% 

Poland 200 72 36% 

Romania 113 61 54% 

Russia 200 65 33% 

Singapore 107 25 23% 

Slovakia 200 74 37% 

Slovenia 73 23 32% 

South Africa 112 41 37% 

Spain 200 59 30% 

Sweden 200 33 17% 

Thailand 67 7 10% 

Turkey 152 42 28% 

Taiwan 200 77 39% 

USA 200 22 11% 

UAE 91 34 37% 

Vietnam 57 29 51% 

 5,176 
(Total) 

1,643 
(Total) 

32% 
(Average) 

 

As explained in Chapter 5.8.1, countries that have less than 20 respondents need to be 

excluded from further analysis as it is not allowed to use the national scores for such small 

samples. The total amount of valid responses is therefore reduced to 1,624. In consequence, 

the following analysis will only include data of countries that have a sufficient sample size to 

allow the use of Hofstede’s national scores.  
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Table 6.2 shows the demographic profiles of the respondents that participated in the study.  

Table 6.2: Demographic profile of the respondents 

 Frequency % 

Operating Industry 
    Job Shops 
    Machines & Plants 
    Automotive 
    Electrics & Electronics 
    Other categories 

Total 

 
764 
244 
150 
119 
347 

1,624 

 
47.0 
15.0 
9.2 
7.3 

21.4 
100 

Number of employees 
    1-100 
    101-250 
    251-500 
    501-1000 
    1001-5000 
    >5000 

Total 

 
802 
333 
169 
120 
116 
84 

1,624 

 
49.4 
20.5 
10.4 
7.4 
7.1 
5.2 
100 

Annual Revenue 
    <10 million EUR 
    10 million to <50 million EUR 
    50 million to <250 million EUR 
    250 million to <1 billion EUR 
    >1 billion EUR 

Total 

 
767 
494 
193 
78 
92 

1,624 

 
47.2 
30.4 
11.9 
4.8 
5.7 
100 

Revenue share abroad 
    0% to <25% 
    25% to <50% 
    50% to <75% 
    75% to 100% 

Total 

 
900 
259 
235 
230 

1,624 

 
55.4 
15.9 
14.5 
14.2 
100 

Respondents Function 
    Managing Director 
    Head of Production 
    Head of Maintenance 
    Other functions 

Total 

 
594 
581 
301 
148 

1,624 

 
36.6 
35.8 
18.5 
9.1 
100 

 

It becomes evident that there is a strong focus on metal cutting job shops in the sample, as 

they represent 47.0% of the respondents as shown in Table 6.2. However, machine and plant 

building enterprises (15.0%), automotive companies (9.2%) and supplier of electrics and 

electronics (7.3%) take up significant shares as well. The distribution of operating industries 

represents a typical distribution for TRUMPF subsidiaries. Roughly 50% of the total customer 

base are metal cutting job shops. In everyday business machine building, automotive and 

electronics industries make up the other three strong customer segments. All other customer 



99 
 

segments are less important for TRUMPF. The sample therefore reflects the TRUMPF 

customer base.  

The respondents have furthermore been asked to categorize the size of their company. This 

has been done in two ways. First they were asked to report the number of employees that 

were working in their company. The second delimiter for the size of the respondents’ company 

is the annual revenue the company was generating. It is obvious that the majority of 69.9% of 

the respondents’ companies are Small and Medium Size Enterprises (SME). The definition of 

SMEs is varying internationally, but in Great Britain as well as in Germany one criterion besides 

others is that the company does not have more than 250 employees (W. Becker & Ulrich, 

2009). 49.4% of the participating companies have only up to 100 employees, while 20.5% have 

between 101 and 250 employees. The number of companies that employ more than 250 

employees is limited with 10.4% having between 251 and 500 employees, 7.4% with 500 up 

to 1,000 employees, 7.1% employing up to 5,000 and 5.2% employing more than 5,000 people. 

The picture is similar if the annual revenue is taken as the delimiter to define the size of the 

respondents’ companies. The vast majority of 77.6% of the participating companies had 

annual revenues below 50 million EUR with 47.2% reporting annual revenues below 10 million 

EUR. However, the categorization by annual revenues has a downside compared to the 

number of employees. Due to different economic environments the price level varies 

significantly globally and therefore the revenues cannot be compared without considering the 

different economic powers of the respective nations. Due to this reason, the number of 

employees has been used to analyse the impact of company size later in the analysis section. 

To evaluate if an enterprise generates revenues mainly national or if it generates it 

internationally, the respondents were further been asked to estimate the share of the annual 

revenue of their company that is generated abroad. The majority of the respondents’ 

companies operate mainly on a national level with 55.4% of the companies generating below 

25% of their annual revenues abroad and 15.9% up to 50%. Only 14.2% of the participating 

countries generate more than 75% of their revenues abroad and 14.5% between 50% and 

75%. This is in line with the finding that most of the companies that participated in the survey 

can be allocated to SMEs that mainly work nationally with comparably little cross-border 

business, as they often struggle to internationalize (Gardó, García, & Descals, 2015; Hennart, 

Majocchi, & Forlani, 2017).  
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The last demographic question targeted the function of the respondent in the company. For 

the following analysis it is important to ensure that the respondents are in the position to 

actually influence the purchase decisions of their companies in the context of PAS. For this 

purpose, the target audience were heads of maintenance or respectively heads of production 

in medium and bigger sized companies and the managing directors of small companies. The 

vast majority of the respondents can be allocated to these three positions with 36.6% defining 

their position as the general manager of the company, 35.8% being employed as the head of 

production and 18.5% function as the head of maintenance, while only 9.1% cannot be 

allocated to these three categories. 

Having presented the demographic structure of the sample, the next section will address the 

validity and reliability of the measurement scales. 

 

6.3. Validity and Reliability of the Scale 

 

As described in the methodology section, the validity of the scale is tested with Guttman scales 

that favour unidimensionality. Unidimensionality is linked with construct validity (Churchill, 

1979). All questions that form a construct were arranged to receive a Guttman scale as it is 

explained in Chapter 5.8.2 and shown in Table 6.3.  

Table 6.3: A perfect Guttman scale 

Item 1 Item 2 Item 3 Total Score 

1 1 1 3 

1 1 0 2 

1 0 0 1 

0 0 0 0 

 

The Guttman scale measures the attitude of a respondent towards a construct. The scores can 

be interpreted as indicated in Figure 6.1 for a Guttman scale of a construct of three items, as 

it will be used later on in this study. 
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Figure 6.1: Interpretation of the Guttman scale’s score 

 

 

 

Based on this the Coefficient of Reproducability (CR) is calculated. As it is explained in Chapter 

5.8.2, this is the percentage of responses that form a perfect Guttman scale. The results of this 

process are shown in Table 6.4. 

Table 6.4: Results of the initial Guttman scaling process 

 # Items Valid answers Invalid answers CR 

PrevMain 3 1,470 173 89,4% 

PredServ 5 1,204 439 73,3% 

RemoteServ 3 1,566 77 95,3% 

TechAcc 4 1,261 382 76,8% 

ServCont 4 1,276 367 77,7% 

TrainServ 4 1,341 302 81,6% 

ConServ 4 1,273 370 77,5% 

 

It is visible that the CR values for the two constructs that consist of three items already have 

a good score. As explained in the methodology chapter, the goal of the Gutmann scaling 

procedure is to achieve a scale that has three items per construct and CR values of 90%. In 

consequence the constructs that have four and five items were reduced to 3 items by deleting 

the items that caused the most invalid answer sets. In Appendix III is highlighted which items 

were deleted to achieve this goal. After deleting the items that caused most of the invalid sets, 

the CR values improved significantly for the remaining 5 constructs. The results of the Guttman 

scaling process of the final set of items are shown in Table 6.5. 
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Table 6.5: Results of the final Guttman scaling process 

 # Items Valid answers Invalid answers CR 

PrevMain 3 1,470 173 89,4% 

PredServ 3 1,534 109 93,4% 

RemoteServ 3 1,566 77 95,3% 

TechAcc 3 1,403 240 85,4% 

ServCont 3 1,410 233 85,8% 

TrainServ 3 1,542 101 93,9% 

ConServ 3 1,476 167 89,8% 

 

After the reduction to three items per construct, the Guttman scales have improved 

significantly. Only the constructs TechAcc and ServCont still have values that score slightly 

below the demanded level. However, this deviation is less than 5% and the scale can therefore 

be seen as valid. 

In order to test the discriminant validity of the measurement scale, the inter-correlations 

between the constructs are examined. The results are listed in Table 6.6. 

Table 6.6: Intercorrelations of the constructs’ Guttman scales 

 PrevMain PredServ RemoteServ TechAcc ServCont TrainServ ConServ 

PrevMain 1 0.14** -0.03 0.00 0.36** 0.08** 0.12** 

PredServ  1 0.10** 0.21** 0.06* 0.22** 0.30** 

RemoteServ   1 0.20** -0.01 -0.05 0.04 

TechAcc    1 0.04 0.11** 0.18** 

ServCont     1 0.07** 0.03 

TrainServ      1 0.28** 

ConServ       1 
Note: * significant on 0.05 level ** significant on 0.01 level 

 

As the correlations among the constructs are comparably low, it can be stated that the 

discriminant validity of the developed measurement scales is acceptably good. 

Having tested the attitude scale’s validity, the next step is to test whether the scale is reliable. 

As described in Chapter 5.8.2, the calculation of Cronbach alpha scores is the method of choice 

to verify the reliability of the scale. Table 6.7 list the Cronbach alpha scores for the constructs 

in the study data. 
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Table 6.7: Reliability of the measures: Cronbach alphas  

 PrevMain PredServ RemoteServ TechAcc ServCont TrainServ ConServ 

Alpha 0.86 0.74 0.83 0.85 0.85 0.81 0.79 

 

As described in the methodology section, Cronbach Alpha scores greater than 0.70 can be 

interpreted as an acceptable level of reliability (Bland & Altman, 1997; DeVellis, 2003; 

Nunnally & Bernstein, 1994; Tavakol & Dennick, 2011). As it can be seen in Table 6.7, all seven 

constructs fulfil this quality criteria.  

Summing up the results of the Guttman scaling procedure and Cronbach Alpha tests, it can be 

stated that the scale is valid and reliable and the results of the actual model testing that will 

be addressed in the following sections is based on solid empirical data. 

 

6.4. Customers’ Attitudes towards PAS by Country 

 

Based on the scheme that has been developed in the methodology section, the attitudes 

towards the PAS construct are measured on Guttman scales. For the overall attitude towards 

PAS, the Guttman scales of all sub constructs have been summed up. Table 6.8 shows this 

overall attitude towards TRUMPF’s PAS for the participating countries. 
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Table 6.8: Customers’ attitude towards TRUMPF's PAS by country 

 Ø Guttman scale (GS) Standard Deviation (SD) 

France 2.46 0.45 

Mexico 2.45 0.43 

Netherlands 2.44 0.53 

Brazil 2.39 0.49 

Italy 2.39 0.41 

India 2.33 0.51 

USA 2.33 0.52 

Hungary 2.32 0.54 

Finland 2.31 0.45 

Slovakia 2.30 0.58 

Sweden 2.28 0.42 

Turkey 2.25 0.48 

Korea 2.21 0.37 

Poland 2.18 0.56 

Spain 2.18 0.41 

South Africa 2.17 0.57 

Egypt 2.16 0.41 

Austria 2.13 0.53 

Romania 2.13 0.45 

Germany 2.12 0.58 

Slovenia 2.12 0.50 

Russia 2.09 0.53 

China 2.08 0.59 

Canada 2.05 0.62 

Great Britain 2.03 0.53 

UAE 1.97 0.46 

Bulgaria 1.95 0.51 

Czech Republic 1.91 0.76 

Denmark 1.90 0.45 

Indonesia 1.86 0.58 

Vietnam 1.86 0.55 

Taiwan 1.85 0.58 

Singapore 1.37 0.67 

AVERAGE* 2.15 0.55 
* Average of data set, not country scores 

 

The majority of participating countries scores between 1.9 and 2.5 with an average of 2.15. 

Only Singapore scores very low with a score below 1.4. Based on this feedback it can be 

concluded that the overall attitude towards PAS is positive, as the vast majority scores above 

1.5 that builds the middle of the score. However, the field is very close to each other. If the 

underlying seven constructs are compared separately on a country level, the different national 

preferences become more obvious. Tables 6.9 shows the results per sub-construct. 
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Table 6.9: Customers’ attitudes towards PAS by sub dimensions 

 PrevMain PredServ RemoteServ TechAcc ServCont TrainServ ConServ 

 GS* SD* GS* SD* GS* SD* GS* SD* GS* SD* GS* SD* GS* SD* 

Austria 2.45 1.02 2.33 1.02 2.69 0.84 1.85 1.21 1.91 1.29 1.82 1.09 1.84 1.15 
Bulgaria 2.45 1.11 2.52 0.79 2.64 0.72 1.16 1.14 1.45 1.25 1.75 1.33 1.70 1.27 
Brazil 2.51 0.97 2.84 0.64 2.87 0.34 2.42 1.03 1.49 1.25 2.04 1.17 2.53 0.84 
Canada 1.19 1.30 2.46 1.10 3.00 0.00 2.88 0.33 0.92 1.29 1.96 1.18 1.96 1.37 
Czech 
Republic 

1.97 1.22 1.97 1.33 2.90 0.31 1.93 1.23 1.77 1.30 1.13 1.36 1.70 1.34 

China 1.72 1.37 2.49 0.86 2.57 0.90 2.18 1.23 1.51 1.13 2.09 1.19 2.03 1.09 
Denmark 1.00 1.38 2.37 0.98 2.77 0.68 2.49 0.91 0.93 1.22 1.47 1.10 2.28 0.93 
Egypt 2.32 1.08 2.15 0.96 2.76 0.66 1.20 1.27 2.02 1.17 2.39 0.95 2.32 0.93 
Finland 2.83 0.68 2.93 0.27 2.90 0.30 2.08 1.21 1.90 1.32 1.50 0.96 2.03 1.27 
France 2.71 0.70 2.71 0.67 2.82 0.56 2.67 0.68 2.25 1.20 2.08 1.18 2.00 1.22 
Germany 2.52 0.95 2.24 1.11 2.89 0.49 1.29 1.26 2.30 1.16 1.88 1.16 1.73 1.25 
Great 
Britain 

1.68 1.45 2.14 1.05 2.80 0.57 2.47 0.98 1.81 1.33 1.64 1.23 1.66 1.31 

Hungary 2.51 0.90 2.44 0.97 2.93 0.27 2.58 0.69 2.14 1.29 1.99 1.23 1.64 1.29 
India 2.17 1.06 2.57 0.65 2.78 0.73 2.11 1.25 2.26 1.08 2.52 0.89 1.91 1.26 
Indonesia 2.21 1.04 2.60 0.79 1.72 1.35 1.09 1.21 1.40 1.26 2.23 1.04 1.77 1.07 
Italy 2.65 0.67 2.55 0.87 2.99 0.12 2.71 0.69 2.33 1.14 1.64 1.28 1.89 1.29 
Korea 2.72 0.68 2.56 0.77 2.48 0.87 0.80 1.19 2.08 1.12 2.16 1.14 2.68 0.80 
Mexico 2.53 1.04 2.87 0.35 2.57 0.97 1.83 1.32 2.40 0.97 2.50 0.78 2.47 0.86 
Netherlands 2.45 1.06 2.71 0.73 2.96 0.19 2.79 0.56 2.16 1.26 1.82 1.16 2.21 1.04 
Poland 2.31 1.13 2.08 1.07 2.82 0.59 2.36 1.03 2.40 1.00 1.57 1.31 1.72 1.18 
Romania 2.46 0.98 2.79 0.61 2.59 0.88 1.13 1.28 2.10 1.23 1.92 1.17 1.93 1.12 
Russia 2.20 0.94 2.12 0.98 2.68 0.85 2.22 1.04 1.95 1.29 1.54 1.26 1.92 1.27 
Singapore 0.80 1.29 2.24 1.13 2.08 1.04 0.64 1.11 0.32 0.85 1.72 1.10 1.76 1.23 
Slovakia 2.31 1.12 2.45 1.01 2.93 0.25 2.39 1.02 1.97 1.18 1.95 1.32 2.07 1.17 
Slovenia 2.70 0.70 2.48 0.85 2.91 0.42 0.87 1.10 2.22 1.20 1.70 1.29 2.00 1.09 
South Africa 2.37 1.07 2.34 0.96 2.10 1.26 1.63 1.43 2.24 1.18 2.29 1.05 2.20 1.10 
Spain 2.39 0.97 2.47 0.94 2.85 0.58 1.81 1.21 2.32 1.20 1.53 1.24 1.88 1.20 
Sweden 1.73 1.40 2.70 0.68 2.64 0.86 2.61 0.79 1.36 1.22 2.48 0.83 2.42 0.94 
Turkey 2.81 0.55 2.19 0.99 2.55 0.92 2.00 1.25 2.17 1.06 2.21 1.05 1.83 1.31 
Taiwan 2.18 1.14 2.34 0.95 2.08 1.20 0.69 1.09 1.61 1.26 2.17 1.17 1.87 1.20 
USA 2.23 1.27 2.55 0.91 2.77 0.69 2.50 0.91 1.95 1.36 2.18 1.05 2.14 1.13 
UAE 2.41 1.08 2.24 1.18 1.88 1.34 1.35 1.30 2.24 1.07 1.97 1.14 1.74 1.26 
Vietnam 1.17 1.28 2.69 0.81 2.38 0.98 1.10 1.32 0.76 0.79 2.55 1.06 2.38 0.98 
AVERAGE** 2.25 1.15 2.44 0.94 2.67 0.80 1.93 1.26 1.91 1.27 1.92 1.20 1.96 1.19 
* GS = average Guttman scale, SD = standard deviation ** average of data set, not country scores 

 

 

The attitude towards preventive maintenance scores slightly above the overall attitude 

towards PAS with an average of 2.25. However, standard deviation is quite high with 1.15. This 

is due to the fact that the national preferences differ a lot more compared to the relatively 

small variance in the overall attitude towards PAS. There are several countries that score 
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significantly below 1.5 and do not value preventive maintenance as a beneficial service offer. 

Contrary to this, there are a couple of countries that score very high with scores above 2.5. 

Preventive maintenance seems to be very attractive to customers in those countries. 

The attitude towards predictive services in general is very positive with an average of 2.44. 

There is just the Czech Republic that scores slightly below 2.0, but the Czech customers can 

still be counted to the proponents of such services, as they score with 1.97 significantly above 

1.5. However, the majority scores between 2.2 and 2.5 with several countries scoring very 

high with 2.7 and above. Surprisingly the scores of PrevMain and PredServ do not necessarily 

correlate. Of course the two item sets measure two different constructs, but both preventive 

and predictive services have the goal to reduce machine downtimes in advance. Therefore 

similar scores could be expected. However, this is not true for all countries. To mention two 

examples, Denmark scored low on PrevMain with just 1.0 and the attitude towards predictive 

services is very positive with 2.37, while Turkey voted very positive for preventive 

maintenance services with 2.81 and significantly lower for predictive services with 2.19. 

Unsurprisingly, the attitude towards a well-organised back office, that helps to fix machines in 

co-operation with the customer on the hotline or with remote teleservice sessions is highly 

appreciated with an average score of 2.67 above all countries. There are just two countries 

that score below 2.0, but still with an overall positive attitude of 1.72 (Indonesia), respectively 

a 1.88 (UAE). This is in line with the customer feedback gained at TRUMPF. Customers look for 

a high-quality in-house service team, that helps them to remotely fix machine issues without 

sending engineers on-site, as it saves costs and raises the uptime due to faster reaction and 

solution times. However, there are still significant international differences that needs to be 

further investigated and it needs to be tested, if these differences can be explained with 

national cultural patterns of the respective countries. 

The attitude towards new technologies varies significantly across the participating countries. 

While the average attitude towards these technologies is still in the positive section with 1.93, 

the very high standard deviation of 1.26 indicates that the differences between the countries 

are very high. There are 10 countries that have an overall negative attitude towards new 

technologies in the context of PAS. While the majority of them scores slightly below 1.5, four 

countries score significantly below 1 and are therefore clearly stating their refusal of such 
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technologies. Surprisingly, even countries that are generally seen as technology-savvy 

countries like Korea (Goggin & McLelland, 2017) are part, of this group. 

The attitude towards service contracts over all countries is slightly positive with an average 

score 1.91. The most negative attitude towards service contracts can be registered in 

Singapore with a score of just 0.32. There are several other countries that score below 1.0, 

but the majority scores between 1.4 and 2.4. However, ServCont is the first construct that 

does not have any supporting countries that score very high with scores above 2.5. In general, 

the attitude towards service contracts tends to be slightly positive, with several countries 

having a negative attitude towards these offerings and no big supporters. This fact needs to 

be taken into account if the sales strategy for preventive maintenance is defined as machine 

manufacturers tend to offer preventive maintenance as features of their service contracts 

(Godoy, Pascual, & Knights, 2014; Jovanovic, Engwall, & Jebrant, 2016; Wang, 2010). As 

preventive maintenance services have a significantly higher acceptance than service 

contracts, the machine manufacturers are in danger of losing a considerable share of the 

potential revenue they could generate from preventive maintenance offerings if they do not 

offer an alternative payment scheme for these services. 

Product-accompanying training services are facing moderately positive attitudes with an 

average score of 1.92. It is remarkable that there is no country with a score below 1.0 that can 

be interpreted as strongly against such offerings. Nevertheless, the number of strong 

supporters with scores of 2.5 and above is very limited with just two countries scoring 2.5 and 

slightly above. The majority of the participating countries score moderately positive with 

scores between 1.6 and 2.2. This is interesting, as it is quite difficult to operate modern 

machines without a well-trained manufacturing team (Meier, Roy, & Seliger, 2010). Although 

manufacturing companies invest massively in process automatization and fewer production 

workers are needed in modern production lines, the skill-level of these workers needs to be 

at a high level to operate the highly-automated processes (Morlock & Meier, 2015). This trend 

is, with few exceptions, not reflected in the attitude towards the training services offered by 

TRUMPF on an international level at the moment. 

Product-accompanying consulting services show similar slightly positive acceptance, as do 

most of the investigated PAS offers. However, the range of the national scores is remarkably 

small with scores just between 1.64 and 2.68. There is no country that scores in the negative 
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attitude range between 0 and 1.5. Nevertheless, there are only three countries, namely Brazil, 

Korea and Mexico that score around 2.5 and higher, that can be counted as strong supporters. 

The other countries score mainly between 1.6 and 2.2 and can be interpreted as moderate 

supporters of the ConServ construct. This results is surprising as such consulting services are 

needed if the automatization level of a manufacturing line and the demand of the integrated 

machines become more complex (Meier et al., 2010). 

It can be summarised that it is clearly shown that the preferences for the sub-constructs vary 

a lot in an international context. On a country level it is common that the attitude scores vary 

a lot for the seven investigated constructs. While countries score high in a certain set of 

constructs, it is quite typical that they score low on others and vice versa. Therefore it is 

difficult to remain on the level of the overall attitude towards PAS to examine the influence of 

national culture. For this reason, the detailed research model will target all seven constructs 

independently as well. 

Further, it is obvious that the standard deviations for some data sets are comparably high due 

to the dichotomous nature of the questions. As the respondents can only choose whether 

they vote for or against a construct in a question, the standard deviation is normally higher 

compared to a rating scheme on a Likert scale that allows a more granular voting (K. Backhaus 

et al., 2008). Having presented the attitude scores towards the PAS constructs in this section, 

the next section will address the testing of the research models. 

 

6.5. The Influence of National Culture on Customers’ Attitude towards PAS 

 

The following sections present the results of the multiple linear regression models that tested 

the influence of national culture on the attitude towards TRUMPF’s PAS. In a first step the 

influence of national culture on the overall attitude towards TRUMPF’s PAS is analysed. The 

overall attitude towards PAS is measured by the equally-weighted average Guttman scales of 

all seven PAS constructs. All Guttman scales consist of three items and can score between zero 

to three. The overall attitude can therefore score between zero (totally against PAS) to three 

(totally in favour for PAS) as well. The primary research model that targeted the overall 

attitude towards PAS, assumed a positive influence PDI (power distance), IDV (individualism) 
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and LTO (long-term orientation) and negative influence of MAS (masculinity) and UAI 

(uncertainty avoidance) on the overall attitude towards TRUMPF’s PAS.  

Before the regression models were analysed, the assumptions of the linear regression analysis 

were tested to check whether it is allowed to apply this analysis method to the data set. For 

this purpose, the data set was tested for normality, homoscedasticity, linearity and 

multicollinearity. Detailed results of these tests can be found in Appendix IV. All applied tests 

had positive results. The data is normally distributed. Homoscedasticity has been tested by 

comparing predicted values and residual values on a plot. The results show that this data is 

equally distributed and the criterion of homoscedasticity is met. In a last step the variance 

inflation factors (VIF) are checked to test the data for multicollinearity. All values that score 

below 10 can be interpreted as a low multicollinearity (K. Backhaus et al., 2008). The data 

showed that all VIF values scored far below 10 and the independent variables aren't 

multicollinear in the data set. The check of linearity does not need to be applied if the residuals 

are normally distributed and homoscedastic as it will be positive as well (K. Backhaus et al., 

2008). Based on these findings the linear regression models can be applied to test the 

research hypothesis as all assumptions of these measures are met in the data set. 

The model parameters of the multiple linear regression model that tested the influence of 

national culture on the overall attitude towards TRUMPF’s PAS are shown in Tables 6.10 and 

6.11. 

Table 6.10: Model quality of primary research model: Overall attitude towards PAS 

R R² Adjusted R² 
Standard error of the 

estimate 

0.24a 0.06 0.05 0.54 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.11: ANOVA for overall attitude towards PAS 

 Sum of Squares df Mean Square F Sig. 

Regression 27.64 5 5.53 18.97 0.00a 

Residual 471.64 1618 0.29   

Total 499.29 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

The model is valid and can explain 6% of the variance in the data set (R2=0.06, F(5,1618)=5.53, 

p<.001). Table 6.12 lists the results for the coefficients of the regression model.  
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Table 6.12: The primary research model: Linear regression analysis 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta (β) t Sig. 

(Constant) 1.567 0.099  15.82 0.00 

PDI 0.002 0.001 0.104 3.09 0.02 

IDV 0.006 0.001 0.238 7.09 0.00 

MAS 0.000 0.001 -0.004 -0.14 0.89 

UAI 0.003 0.001 0.122 4.88 0.00 

LTO -0.001 0.001 -0.033 -1.30 0.19 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ overall attitude towards PAS 

 

The regression model proved that only three dimensions of national culture have a significant 

influence on the overall attitude towards PAS. PDI (β=0.104, p<0.01), IDV (β=0.238, p<0.001) 

and UAI (β=0.122, p<0.000) have significant positive influence on the overall attitude towards 

PAS. While the influence of PDI and IDV was expected to be positive, the influence of UAI was 

assumed to be negative. The influence of MAS as well as the influence of LTO is shown to be 

not significant. Table 6.13 summarised the found results. 

Table 6.13: Results of the primary research model 

Hypothesis Construct path 
Hypothesized 

direction 

Outcomes 

β H support 

H1 PDI -> overall attitude towards PAS Positive 0.104** Yes 
H2 IDV -> overall attitude towards PAS Positive 0.238*** Yes 
H3 MAS -> overall attitude towards PAS Negative -0.004n.s. No 
H4 UAI -> overall attitude towards PAS Positive 0.122*** Yes 
H5 LTO -> overall attitude towards PAS Positive -0.033n.s. No 

Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 

 

While this chapter has presented the findings regarding the influence of national culture on 

the overall attitude towards PAS, in the following sections the detailed research model will be 

addressed and each construct will be analysed separately. 

  



112 
 

6.5.1. The influence of national culture on customers’ attitude towards preventive 

maintenance (AttPrevMain) 

 

The model parameters for the linear regression model that investigated the influence of 

national culture on the attitude towards preventive maintenance services (AttPrevMain) are 

shown in Tables 6.14 and 6.15. 

Table 6.14: Model quality of AttPrevMain 

R R² Adjusted R² 
Standard error of the 

estimate 

0.30a 0.09 0.08 1.10 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.15: ANOVA for AttPrevMain 

 Sum of Squares df Mean Square F Sig. 

Regression 186.25 5 37.25 30.92 0.00a 

Residual 1949.23 1618 1.21   

Total 2135.48 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

The regression model for AttPrevMain is able to explain 9% of the variance in the data set 

(R2=.09, F(5,1618)=37.25, p<.001). The results for the coefficients of the multiple linear 

regression model are shown in Table 6.16. 

Table 6.16: Coefficients of regression model of AttPrevMain 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta t Sig. 

(Constant) 1.120 0.201  5.56 0.00 

PDI -0.001 0.002 -0.028 -0.85 0.40 

IDV 0.001 0.002 0.021 0.64 0.52 

MAS 0.003 0.001 0.051 2.02 0.04 

UAI 0.015 0.001 0.296 12.09 0.00 

LTO 0.000 0.001 0.006 0.24 0.81 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ attitude towards PrevMain 

 

Based on the gained data, it can be summarised that two dimensions of national culture have 

a significant influence on the attitude towards preventive maintenance. While all other 
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dimensions have very bad significance levels, UAI (β=0.296, p<0.001) and MAS (β=0.051, 

p<0.05) have a significant positive influence on the attitude towards preventive maintenance. 

Table 6.17 summarises the found results. 

Table 6.17: Results for AttPrevMain 

Hypothesis Construct path Hypothesized direction 
Outcomes 

β H support 

H1 PDI -> PrevMain Positive -0.028n.s. No 
H2 IDV -> PrevMain Positive 0.021n.s. No 
H3 MAS -> PrevMain Negative 0.051* No 

H4 UAI -> PrevMain Positive 0.296*** Yes 

H5 LTO -> PrevMain Positive 0.006n.s. No 
Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 
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6.5.2. The influence of national culture on customers’ attitude towards predictive 

services (AttPredServ) 

 

Tables 6.18 and 6.19 show the model parameters for the linear regression model of the 

construct PredServ that is targeting predictive services (AttPredServ). 

Table 6.18: Model quality of AttPredServ 

R R² Adjusted R² 
Standard error of the 

estimate 

0.08a 0.01 0.00 0.93 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.19: ANOVA for AttPredServ 

 Sum of Squares df Mean Square F Sig. 

Regression 7.97 5 1.59 1.83 0.10a 

Residual 1411.75 1618 0.87   

Total 1419.72 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

The regression model has a limited quality as it can only explain 1% of the variance in the data 

set and the model is not reliable due to its very low p value (R2=0.01, F(5,1618)=1.83, p >0.05). 

The results for the coefficients of the multiple linear regression model are shown in Table 6.20. 

Table 6.20: Coefficients of regression model of AttPredServ 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta t Sig. 

(Constant) 2.571 0.171  15.00 0.00 

PDI 0.002 0.001 0.041 1.18 0.24 

IDV 0.001 0.001 0.014 0.41 0.68 

MAS -0.003 0.001 -0.072 -2.71 0.01 

UAI -0.001 0.001 -0.026 -1.03 0.31 

LTO 0.000 0.001 -0.011 -0.43 0.67 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ attitude towards PredServ 

 

Based on the data, it can be summarised that one dimension of national culture has a 

significant influence on the attitude towards predictive services. Only MAS (β=-0.072, p<0.01) 
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has a weak significant negative influence on the attitude towards predictive services. Table 

6.21 summarises the found results. 

Table 6.21: Results for AttPredServ 

Hypothesis Construct path Hypothesized direction 
Outcomes 

β H support 

H1 PDI -> PredServ Positive 0.041n.s. No 
H2 IDV -> PredServ Positive 0.014n.s. No 
H3 MAS -> PredServ Negative -0.072** Yes 

H4 UAI -> PredServ Positive -0.026n.s. No 

H5 LTO -> PredServ Positive -0.011n.s. No 
Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 
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6.5.3. The influence of national culture on customers’ attitude towards remote 

services (AttRemoteServ) 

 

The next construct that is investigated is RemoteServ. This construct measures the attitude 

towards remote repair services that help to fix a machine without sending an engineer on site. 

Tables 6.22 and 6.23 show the parameters of the model of the linear regression model for 

RemoteServ (AttRemoteServ). 

Table 6.22: Model quality of AttRemoteServ 

R R² Adjusted R² 
Standard error of the 

estimate 

0.28a 0.08 0.07 0.77 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.23: ANOVA for AttRemoteServ 

 Sum of Squares df Mean Square F Sig. 

Regression 79.64 5 15.93 26.75 0.00a 

Residual 963.39 1618 0.60   

Total 1043.03 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Similar to the already discussed regression models, this model unfortunately does not explain 

a high share of the variance in the data set. The model AttRemoteServ is able to explain 8% of 

the variance in the data (R2=0.08, F(5,1618)=26.75, p<0.001). The results for the coefficients 

of the multiple linear regression model are shown in Table 6.24. 

Table 6.24: Coefficients of regression model of AttRemoteServ 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta t Sig. 

(Constant) 1.685 0.142  11.90 0.00 

PDI 0.003 0.001 0.076 2.27 0.02 

IDV 0.011 0.001 0.313 9.42 0.00 

MAS 0.000 0.001 0.007 0.26 0.79 

UAI 0.003 0.001 0.084 3.42 0.00 

LTO 0.001 0.001 0.031 1.26 0.21 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ attitude towards RemoteServ 
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In the case of remote services, three dimensions of national culture have a significant impact 

on the attitude towards them. While PDI (β=0.076, p<0.05) and UAI (β=0.084, p<0.001) have 

comparably weak positive influence, IDV (β=0.313, p<0.001) has a stronger positive influence 

on the attitude towards remote services. Table 6.25 summarised the found results for the 

model AttRemoteServ. 

Table 6.25: Results for AttRemoteServ 

Hypothesis Construct path Hypothesized direction 
Outcomes 

β H support 

H1 PDI -> RemoteServ Positive 0.076* Yes 
H2 IDV -> RemoteServ Positive 0.313*** Yes 
H3 MAS -> RemoteServ Negative 0.007n.s. No 

H4 UAI -> RemoteServ Positive 0.084*** Yes 

H5 LTO -> RemoteServ Positive 0.031n.s. No 
Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 
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6.5.4. The influence of national culture on customers’ attitude towards new 

technologies (AttTechAcc) 

 

Tables 6.26 and 6.27 show the model parameters of the linear regression model for 

AttTechAcc, that investigated the influence of national culture on the attitude towards new 

technologies in the context of product-accompanying services. 

Table 6.26: Model quality of AttTechAcc 

R R² Adjusted R² 
Standard error of the 

estimate 

0.42a 0.17 0.17 1.14 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.27: ANOVA for AttTechAcc 

 Sum of Squares df Mean Square F Sig. 

Regression 446.01 5 89.20 68.31 0.00a 

Residual 2112.81 1618 1.31   

Total 2558.82 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

The regression model for AttTechAcc has a comparable high quality as it is able to explain 17% 

of the variance in the data set (R2=0.17, F(5,1618)=68.31, p<0.001). The results for the 

coefficients of the multiple linear regression model are shown in Table 6.28. 

Table 6.28: Coefficients of regression model of AttTechAcc 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta t Sig. 

(Constant) 0.091 0.210  0.43 0.67 

PDI 0.012 0.002 0.218 6.91 0.00 

IDV 0.028 0.002 0.512 16.29 0.00 

MAS -0.001 0.001 -0.026 -1.07 0.29 

UAI -0.002 0.001 -0.043 -1.86 0.06 

LTO -0.001 0.001 -0.014 -0.60 0.55 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ attitude towards TechAcc 

 

The results show that two dimensions of national culture have a significant impact on the 

acceptance of new technologies. Both, PDI and IDV have a positive effect on the attitude 
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towards new technologies in the context of TRUMPF’s PAS. While PDI (β=0.218, p<0.001) has 

moderate positive influence, IDV (β=0.512, p<0.001) has a comparably strong influence. Table 

6.29 summarises the found results. 

Table 6.29: Results for AttTechAcc 

Hypothesis Construct path Hypothesized direction 
Outcomes 

β H support 

H1 PDI -> TechAcc Positive 0.218*** Yes 
H2 IDV -> TechAcc Positive 0.512*** Yes 
H3 MAS -> TechAcc Negative -0.026n.s. No 

H4 UAI -> TechAcc Positive -0.043n.s. No 

H5 LTO -> TechAcc Positive -0.014n.s. No 
Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 
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6.5.5. The influence of national culture on customers’ attitude towards service 

contracts (AttServCont) 

 

The fifth construct that is investigated measures the attitude towards service contracts. The 

model quality of the multiple linear regression model that investigated the influence of 

national culture on the attitude towards service contracts (AttServCont), is shown in Tables 

6.30 and 6.31. 

Table 6.30: Model quality of AttServCont 

R R² Adjusted R² 
Standard error of the 

estimate 

0.27a 0.07 0.07 1.22 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.31: ANOVA for AttServCont 

 Sum of Squares df Mean Square F Sig. 

Regression 183.11 5 36.62 24.52 0.00a 

Residual 2416.67 1618 1.49   

Total 2599.78 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

The regression model for AttServCont has a similar quality as the other models discussed so 

far, except for the model for technology acceptance (R2=0.07, F(5,1618)=24.52, p<0.001). The 

model can explain roughly 7% of the variance in the data set. The results for the coefficients 

of the multiple linear regression model are shown in Table 6.32. 

Table 6.32: Coefficients of regression model of AttServCont 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta t Sig. 

(Constant) 0.392 0.224  1.75 0.08 

PDI 0.003 0.002 0.047 1.40 0.16 

IDV 0.008 0.002 0.142 4.25 0.00 

MAS 0.003 0.001 0.058 2.24 0.03 

UAI 0.013 0.001 0.224 9.08 0.00 

LTO -0.001 0.001 -0.013 -0.52 0.60 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ attitude towards ServCont 
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In the case of ServCont, three dimensions of national culture have a significant influence on 

the attitude towards service contracts. IDV (β=.142, p<0.001), MAS (β=0.058, p<0.001) and 

UAI (β=0.224, p<0.001) have all a significantly positive effects on the acceptance of service 

contracts. The results of regression model for AttServCont are shown Table 6.33. 

Table 6.33: Results for AttServCont 

Hypothesis Construct path Hypothesized direction 
Outcomes 

β H support 

H1 PDI -> ServCont Positive 0.047n.s. No 
H2 IDV -> ServCont Positive 0.142*** Yes 
H3 MAS -> ServCont Negative 0.058* No 

H4 UAI -> ServCont Positive 0.224*** Yes 

H5 LTO -> ServCont Positive -0.013n.s. No 
Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 
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6.5.6. The influence of national culture on customers’ attitude towards training 

services (AttTrainServ) 

 

TrainServ measures the attitude towards product-accompanying training services. Tables 6.34 

and 6.35 show the model quality of the multiple linear regression model that investigated the 

influence of national culture on the attitude towards such training services (AttTrainServ). 

Table 6.34: Model quality of AttTrainServ 

R R² Adjusted R² 
Standard error of the 

estimate 

0.13a 0.02 0.01 1.19 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.35: ANOVA for AttTrainServ 

 Sum of Squares df Mean Square F Sig. 

Regression 37.48 5 7.50 5.31 0.00a 

Residual 2284.11 1618 1.41   

Total 2321.59 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

The regression model for AttTrainServ is weak, as it unfortunately explains only 2% of the 

variance in the data set (R2=0.02, F(5,1618)=5.31, p<0.001). The results for the coefficients of 

the multiple linear regression are shown in Table 6.36. 

Table 6.36: Coefficients of regression model of AttTrainServ 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta t Sig. 

(Constant) 2.577 0.218  11.82 0.00 

PDI 0.000 0.002 -0.008 -0.24 0.81 

IDV -0.006 0.002 -0.121 -3.52 0.00 

MAS 0.002 0.001 0.028 1.02 0.29 

UAI -0.004 0.001 -0.071 -2.80 0.01 

LTO -0.003 0.001 -0.046 -1.77 0.08 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ attitude towards TrainServ 

 

In the case of TrainServ, there are two dimensions of national culture with a significant 

influence on the attitude towards product-accompanying services. Both IDV (β=-0.121, 
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p<0.001) and UAI (β=-0.071, p<0.01) have a negative impact on the acceptance of such 

training services. The results for the regression model for AttTrainServ are summarised in 

Table 6.37. 

Table 6.37: Results for AttTrainServ 

Hypothesis Construct path Hypothesized direction 
Outcomes 

β H support 

H1 PDI -> TrainServ Positive -0.008n.s. No 
H2 IDV -> TrainServ Positive -0.121*** No 
H3 MAS -> TrainServ Negative 0.028n.s. No 

H4 UAI -> TrainServ Positive -0.071** No 

H5 LTO -> TrainServ Positive -0.046n.s. No 
Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 
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6.5.7. The influence of national culture on customers’ attitude towards consulting 

services (AttConServ) 

 

The last construct that has been investigated is ConServ. ConServ measures the attitude 

towards product-accompanying consulting services. The model parameters of the multiple 

linear regression analysis that investigated the influence of national culture on the attitude 

towards such consulting services (AttConServ) are shown in Tables 6.38 and 6.39. 

Table 6.38: Model quality of AttConServ 

R R² Adjusted R² 
Standard error of the 

estimate 

0.10a 0.01 0.01 1.18 
Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

Table 6.39: ANOVA for AttConServ 

 Sum of Squares df Mean Square F Sig. 

Regression 24.31 5 4.86 3.48 0.00a 

Residual 2259.17 1618 1.40   

Total 2283.48 1623    
a Predictors: (Constant), LTO, UAI, MAS, IDV, PDI 

 

The model for AttConServ has a comparably weak quality, similar to the models for TrainServ 

and PredServ, as it is only able to explain roughly 1% of the variance in the data (R2=0.01, 

F(5,1618)=3.48, p<0.001). The results for the coefficients of the multiple linear regression 

model are shown in Table 6.40. 

Table 6.40: Coefficients of regression model of AttConServ 

 Unstandardized 
coefficients 

Standardized 
coefficients 

  

 B Std. error Beta t Sig. 

(Constant) 2.537 0.217  11.7 0.00 

PDI 0.001 0.002 0.012 0.36 0.72 

IDV -0.002 0.002 -0.034 -1.00 0.32 

MAS -0.004 0.001 -0.072 -2.72 0.01 

UAI -0.002 0.001 -0.046 -1.81 0.07 

LTO -0.003 0.001 -0.051 -1.97 0.05 
Note: PDI = Power Distance; IDV = Individualism; MAS = Masculinity; UAI = Uncertainty Avoidance; LTO = 
Long-term Orientation 
Dependent variable: Customers’ attitude towards ConServ 
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In the case of ConServ only one dimension of national culture has a significant influence on 

the attitude towards product-accompanying consulting services. MAS (β=-0.072, p<0.01) has 

a weak negative influence on the acceptance of such consulting services. The results for 

AttConServ are listed in Table 6.41.  

Table 6.41: Results for AttConServ 

Hypothesis Construct path Hypothesized direction 
Outcomes 

β H support 

H1 PDI -> ConServ Positive 0.012n.s. No 
H2 IDV -> ConServ Positive -0.034n.s. No 
H3 MAS -> ConServ Negative -0.072** Yes 

H4 UAI -> ConServ Positive -0.046n.s. No 

H5 LTO -> ConServ Positive -0.051* No 
Note: *** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 

 

ConServ was the last of the seven PAS constructs, which were investigated in this chapter. 

Having focused on the influence of national culture on the customers’ attitude towards the 

different PAS constructs in this section, the next section will address the question, whether 

the demography of the respondents has an impact on their attitude patterns as well.   
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6.6. The Effect of Demographic Factors on the Attitude towards PAS 

 

The following section will focus on the influence of the respondent’s demography on their 

attitude towards product-accompanying services. For this purpose, the subsequent chapters 

will address the influence of the respondents’ department in the company, the operating 

industry and the size of the company. 

 

6.6.1. The effect of the department  

 

Table 6.42 lists the average Guttman scores for all constructs and the overall attitude towards 

PAS, the equally weighted average of all seven constructs, as well as the standard deviation 

separated by the function of the respondent. 
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Table 6.42: Customers’ attitudes towards PAS by respondents’ department 

 
 N Mean 

Standard 
Deviation 

PrevMain 

Maintenance 301 2.26 1.11 

Production 581 2.21 1.19 

General Management 594 2.29 1.11 

Other 148 2.20 1.20 

PredServ 

Maintenance 301 2.49 0.88 

Production 581 2.39 1.00 

General Management 594 2.46 0.89 

Other 148 2.41 0.94 

RemoteServ 

Maintenance 301 2.74 0.64 

Production 581 2.61 0.91 

General Management 594 2.72 0.72 

Other 148 2.59 0.93 

TechAcc 

Maintenance 301 2.18 1.18 

Production 581 1.84 1.27 

General Management 594 1.93 1.26 

Other 148 1.83 1.26 

ServCont 

Maintenance 301 1.96 1.25 

Production 581 2.00 1.26 

General Management 594 1.79 1.28 

Other 148 1.90 1.23 

TrainServ 

Maintenance 301 2.07 1.10 

Production 581 1.92 1.22 

General Management 594 1.89 1.21 

Other 148 1.74 1.22 

ConServ 

Maintenance 301 2.03 1.16 

Production 581 1.96 1.18 

General Management 594 1.99 1.19 

Other 148 1.70 1.23 

Overall 
Attitude 

Maintenance 301 2.25 0.53 

Production 581 2.13 0.58 

General Management 594 2.15 0.53 

Other 148 2.05 0.59 

 

The preferences for product-accompanying services do not vary that much across different 

departments in the participating companies. However, it is obvious that maintenance 

departments have the most positive attitude towards PAS, as their group votes most positive 

for all constructs while production departments have a less positive attitude, as they are 

voting in most cases with the lowest score for the different PAS constructs. Table 6.43 shows 

the ANOVA tables for all constructs and the overall attitude towards PAS if the data is 

separated by the respondents’ function. 
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Table 6.43: Customers’ attitudes towards PAS by department: ANOVA results 

 
 

Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

PrevMain 

Between Groups 2.17 3 0.72 0.55 0.65 

Within Groups 2133.31 1620 1.32   

Total 2135.48 1623    

PredServ 

Between Groups 2.60 3 0.87 0.99 0.40 

Within Groups 1414.12 1620 0.88   

Total 1419.72 1623    

RemoteServ 

Between Groups 6.40 3 2.13 3.33 0.02 

Within Groups 1036.64 1620 0.64   

Total 1043.04 1623    

TechAcc 

Between Groups 24.87 3 8.29 5.30 0.00 

Within Groups 2533.94 1620 1.56   

Total 2558.81 1623    

ServCont 

Between Groups 14.00 3 4.67 2.92 0.03 

Within Groups 2585.77 1620 1.60   

Total 2599.77 1623    

TrainServ 

Between Groups 12.25 3 4.08 2.87 0.36 

Within Groups 2309.34 1620 1.43   

Total 2321.59 1623    

ConServ 

Between Groups 12.60 3 4.20 3.00 0.03 

Within Groups 2270.88 1620 1.40   

Total 2283.48 1623    

Overall 
Attitude 

Between Groups 4.60 3 1.53 5.02 0.00 

Within Groups 494.69 1620 0.31   

Total 499.29 1623    

 

As it can be seen in Table 6.43, the response patterns are significantly influenced by the 

departments of the respondents for four constructs, namely RemoteServ, TechAcc, ServCont 

and ConServ and the overall attitude towards TRUMPF’s PAS (p < .05). 
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6.6.2. The effect of the operating industry 

 

Tables 6.44 to 6.46 show the average Guttman scales as well as the standard deviations if the 

respondents are separated by their operating industry. 

Table 6.44: Customers’ attitudes towards PAS by operating industry (I) 

 
 N Mean 

Standard 
Deviation 

PrevMain 

Automotive 150 2.29 1.14 

Climate & Energy 69 2.09 1.22 

Electrics & Electronics 119 1.90 1.30 

Encasement 86 2.17 1.17 

Furniture & Lights 46 2.39 1.00 

Machine & Plants 244 2.39 1.06 

Medical 20 2.70 0.47 

Job Shop 764 2.26 1.14 

Transportation 26 2.00 1.30 

White Goods 28 2.36 1.06 

Other 72 2.15 1.24 

PredServ 

Automotive 150 2.48 0.95 

Climate & Energy 69 2.38 0.89 

Electrics & Electronics 119 2.42 0.97 

Encasement 86 2.45 0.92 

Furniture & Lights 46 2.15 1.07 

Machine & Plants 244 2.45 0.97 

Medical 20 2.00 1.34 

Job Shop 764 2.44 0.92 

Transportation 26 2.38 1.02 

White Goods 28 2.82 0.39 

Other 72 2.56 0.79 

RemoteServ 

Automotive 150 2.68 0.76 

Climate & Energy 69 2.93 0.40 

Electrics & Electronics 119 2.58 0.92 

Encasement 86 2.53 1.02 

Furniture & Lights 46 2.74 0.80 

Machine & Plants 244 2.74 0.70 

Medical 20 2.60 0.82 

Job Shop 764 2.63 0.84 

Transportation 26 3.00 0.00 

White Goods 28 3.00 0.00 

Other 72 2.69 0.82 

 

  



130 
 

Table 6.45: Customers’ attitudes towards PAS by operating industry (II) 

 
 N Mean 

Standard 
Deviation 

TechAcc 

Automotive 150 1.90 1.27 

Climate & Energy 69 2.30 1.05 

Electrics & Electronics 119 1.91 1.31 

Encasement 86 1.53 1.29 

Furniture & Lights 46 1.78 1.25 

Machine & Plants 244 2.10 1.21 

Medical 20 1.90 1.30 

Job Shop 764 1.85 1.29 

Transportation 26 2.38 0.80 

White Goods 28 2.54 0.79 

Other 72 2.19 1.11 

ServCont 

Automotive 150 1.93 1.27 

Climate & Energy 69 1.81 1.24 

Electrics & Electronics 119 1.76 1.29 

Encasement 86 1.90 1.27 

Furniture & Lights 46 2.04 1.19 

Machine & Plants 244 2.02 1.23 

Medical 20 2.60 0.88 

Job Shop 764 1.89 1.27 

Transportation 26 1.73 1.28 

White Goods 28 1.75 1.46 

Other 72 1.78 1.30 

TrainServ 

Automotive 150 2.21 1.05 

Climate & Energy 69 1.99 1.17 

Electrics & Electronics 119 1.95 1.22 

Encasement 86 1.73 1.21 

Furniture & Lights 46 1.78 1.21 

Machine & Plants 244 1.75 1.23 

Medical 20 2.10 0.97 

Job Shop 764 1.93 1.21 

Transportation 26 2.12 1.11 

White Goods 28 1.68 1.25 

Other 72 2.00 1.19 
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Table 6.46: Customers’ attitudes towards PAS by operating industry (III) 

 
 N Mean 

Standard 
Deviation 

ConServ 

Automotive 150 2.09 1.09 

Climate & Energy 69 2.04 1.14 

Electrics & Electronics 119 1.70 1.24 

Encasement 86 1.83 1.22 

Furniture & Lights 46 1.83 1.20 

Machine & Plants 244 1.89 1.25 

Medical 20 2.10 1.17 

Job Shop 764 2.00 1.18 

Transportation 26 2.15 1.05 

White Goods 28 2.43 0.92 

Other 72 1.86 1.21 

Overall 
Attitude 

Automotive 150 2.23 0.49 

Climate & Energy 69 2.22 0.55 

Electrics & Electronics 119 2.03 0.60 

Encasement 86 2.02 0.59 

Furniture & Lights 46 2.10 0.59 

Machine & Plants 244 2.19 0.56 

Medical 20 2.29 0.56 

Job Shop 764 2.14 0.55 

Transportation 26 2.25 0.61 

White Goods 28 2.37 0.43 

Other 72 2.18 0.51 

 

It is clearly shown that the preferences of respondents from different operating industries 

vary significantly across the different PAS construct. For example, representatives of the 

automotive industry score amongst the highest for the constructs PredServ, TrainServ and 

ConServ, in the midfield for PrevMain, RemoteServ and ServCont and amongst the lowest for 

TechAcc in the investigated data set. However, not all of the investigated differences in the 

attitude sets of the respective industries are statistically significant. Table 6.47 shows the 

ANOVA scores per construct for the differentiation by operating industry. 
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Table 6.47: Customers’ attitudes towards PAS by operating industry: ANOVA results 

 
 

Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

PrevMain 

Between Groups 29.85 10 2.99 2.29 0.01 

Within Groups 2105.63 1613 1.30   

Total 2135.48 1623    

PredServ 

Between Groups 13.38 10 1.34 1.54 0.12 

Within Groups 1406.34 1613 0.87   

Total 1419.72 1623    

RemoteServ 

Between Groups 15.56 10 1.56 2.44 0.01 

Within Groups 1027.47 1613 0.64   

Total 1043.03 1623    

TechAcc 

Between Groups 56.68 10 5.67 3.65 0.00 

Within Groups 2502.14 1613 1.55   

Total 2558.82 1623    

ServCont 

Between Groups 20.11 10 2.01 1.26 0.25 

Within Groups 2579.66 1613 1.60   

Total 2599.77 1623    

TrainServ 

Between Groups 27.80 10 2.78 1.96 0.04 

Within Groups 2293.80 1613 1.42   

Total 2321.59 1623    

ConServ 

Between Groups 24.16 10 2.42 1.73 0.07 

Within Groups 2259.32 1613 1.40   

Total 2283.48 1623    

Overall 
Attitude 

Between Groups 6.86 10 0.69 2.25 0.02 

Within Groups 492.42 1613 0.31   

Total 499.29 1623    

 

There are only three constructs with attitude sets varying at a significant level if the data is 

separated by the operating industries of the respondents. The differences are only statistically 

valid for the constructs RemoteServ, TechAcc, TrainServ and the overall attitude towards 

TRUMPF’s PAS. For all other constructs the measured p value is too high to be statistically 

relevant (p > .05). 
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6.6.3. The effect of the size of the company  

 

Tables 6.48 and 6.49 lists the average Guttman scales that represent the attitudes towards 

the constructs if the data set is separated the size of the company. The size of the respondents’ 

company is measured by the number of employees. 

Table 6.48: Attitudes towards PAS by company size (I) 

 
 N Mean 

Standard 
Deviation 

PrevMain 

1-100 802 2.27 1.14 

101-250 333 2.19 1.19 

251-500 169 2.11 1.18 

501-1000 120 2.24 1.08 

1001-5000 116 2.25 1.17 

>5000 84 2.48 1.04 

PredServ 

1-100 802 2.40 0.96 

101-250 333 2.50 0.91 

251-500 169 2.40 0.96 

501-1000 120 2.53 0.81 

1001-5000 116 2.54 0.87 

>5000 84 2.37 0.99 

RemoteServ 

1-100 802 2.67 0.79 

101-250 333 2.61 0.90 

251-500 169 2.72 0.77 

501-1000 120 2.69 0.81 

1001-5000 116 2.86 0.47 

>5000 84 2.57 0.92 

TechAcc 

1-100 802 1.85 1.28 

101-250 333 1.83 1.30 

251-500 169 2.27 1.07 

501-1000 120 2.26 1.10 

1001-5000 116 2.18 1.09 

>5000 84 1.68 1.36 

ServCont 

1-100 802 1.83 1.29 

101-250 333 1.92 1.27 

251-500 169 1.93 1.21 

501-1000 120 1.83 1.29 

1001-5000 116 2.13 1.23 

>5000 84 2.29 1.05 

TrainServ 

1-100 802 1.81 1.23 

101-250 333 1.92 1.20 

251-500 169 2.07 1.10 

501-1000 120 2.25 1.01 

1001-5000 116 2.05 1.19 

>5000 84 1.98 1.18 
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Table 6.49: Attitudes towards PAS by company size (II) 

 
 N Mean 

Standard 
Deviation 

ConServ 

1-100 802 1.86 1.23 

101-250 333 2.03 1.17 

251-500 169 2.10 1.13 

501-1000 120 2.06 1.04 

1001-5000 116 2.15 1.08 

>5000 84 1.98 1.19 

Overall 
Attitude 

1-100 802 2.10 0.54 

101-250 333 2.14 0.57 

251-500 169 2.23 0.59 

501-1000 120 2.27 0.57 

1001-5000 116 2.31 0.50 

>5000 84 2.19 0.54 

 

In general the attitude patterns do not vary that much if the data set is separated by the size 

of the companies the respondents are representing compared to the former investigated 

demographic parameters. It is difficult to generalize how the company size affects the attitude 

towards PAS. However, the cluster differences are significant for several constructs, as can be 

seen in Table 6.50. 
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Table 6.50: Customers’ attitudes towards PAS by company size: ANOVA results 

 
 

Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

PrevMain 

Between Groups 9.19 5 1.84 1.40 0.22 

Within Groups 2126.29 1618 1.31   

Total 2135.48 1623    

PredServ 

Between Groups 5.92 5 1.18 1.35 0.24 

Within Groups 1413.80 1618 0.87   

Total 1419.72 1623    

RemoteServ 

Between Groups 6.835 5 1.37 2.13 0.06 

Within Groups 1036.20 1618 0.64   

Total 1043.03 1623    

TechAcc 

Between Groups 53.30 5 10.66 6.88 0.00 

Within Groups 2505.52 1618 1.55   

Total 2558.82 1623    

ServCont 

Between Groups 23.22 5 4.64 2.92 0.01 

Within Groups 2576.55 1618 1.59   

Total 2599.77 1623    

TrainServ 

Between Groups 28.61 5 5.72 4.04 0.00 

Within Groups 2292.98 1618 1.41   

Total 2321.59 1623    

ConServ 

Between Groups 18.02 5 3.60 2.57 0.03 

Within Groups 2265.46 1618 1.40   

Total 2283.48 1623    

Overall 
Attitude 

Between Groups 7.77 5 1.55 5.11 0.00 

Within Groups 491.52 1618 0.30   

Total 499.29 1623    

 

The average Guttman scores vary significantly for the constructs TechAcc, ServCont, TrainServ, 

ConServ and the overall attitude towards PAS. For the other investigated constructs, the 

differences are not statistically significant (p < .05). 
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6.7. Conclusion 

 

The findings that were presented in this chapter have a solid empirical base of more than 

1,600 responses from more than 35 nations. The sample represents the typical customer base 

of TRUMPF with a large share of metal cutting job shops, machine manufacturers, automotive 

and electronic companies that have less than 500 employees and less than 50 million EUR in 

annual revenues. 

The developed scale delivers valid and reliable results, as it is highlighted in Chapter 6.3. The 

quality criteria to apply multiple regression analysis methods to test the hypothesis about the 

influence of national culture on product-accompanying services are fulfilled. 

The overall attitude towards PAS in general is positive with a Guttman score 2.15 in average 

over all collected responses, as all scores above 1.5 can be interpreted as a positive attitude. 

Nevertheless, if the seven PAS categories are analysed individually, the average attitude varies 

significantly, both for average of the whole sample and on national level. 

It can further be stated that power distance (PDI) and individualism (IDV) have a significant 

positive influence on the overall attitude towards PAS, while uncertainty avoidance (UAI) has 

a significant negative influence on the overall attitude towards PAS. However, the results for 

each PAS category vary significantly and do not match the findings for the overall attitude 

towards PAS in each case. Therefore, these results will be analysed in more detail in the next 

chapter. 

Besides the finding that some dimensions of national culture have a significant influence on 

the attitudes towards PAS, it has further been analysed whether demographic factors, such as 

the responding department of the participating company, the operating industry of the 

company or the size of the company, had an influence on the attitude patterns as well. 

Interestingly, all three demographic factors influenced the response patterns of the 

participants if they are asked for their attitude towards the investigated PAS categories. None 

of the factors influenced all seven investigated PAS categories, but all of them influenced at 

least three PAS categories. This finding will be as well discussed in more detail in the next 

chapter. 
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Chapter 7 

Discussion 

7. Discussion 

 

 

7.1. Introduction 

 

Having presented the results in the last chapter, this chapter will discuss and interpret the 

findings. Implications for the management of product-accompanying services (PAS) in an 

international, cross-cultural environment will be derived from the findings and explained at 

the end of each sub-section. The chapter starts by discussing the influence of each dimension 

of national culture on the attitude towards PAS. This is followed by an investigation of the 

influence of demographic factors on these attitudes. In the conclusion part these findings are 

summarised. 

 

7.2. The Measurement of Attitudes towards PAS 

 

As PAS aren’t a well-researched field yet, no attitude measurement scale has been available 

that focuses on product-accompanying services specifically. One of the main goals of this 

study was to develop such a scale, that allows to measure customers’ attitude towards these 

services in an international context. In a first step of the scale development process, the after-

sales portfolios of 280 machine tool manufacturers, organised in the Sector Association 

Machine Tools and Manufacturing Systems, a sub-division of the “German Mechanical 

Engineering Industry Association” (VDMA), have been analysed to get an overview of all 

available PAS offers on the market. Tables 2.3 to 2.5 in Chapter 2.4 illustrate the methologies 

to describe the design of all found PAS offerings in the machine tool market. 

These characteristics were the groundwork for the development of initial scale items. The 

methodical approach to develop the scale is explained in detail in the methodology section. 
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The final scale consists of 3 items per PAS dimension and 21 items in total. The investigated 

PAS dimensions are the attitude towards preventive maintenance (PrevMain), predictive 

services (PredServ), remote repair services (RemoteServ), new technologies (TechAcc), service 

contracts (ServCont), product-accompanying training services (TrainServ) and product-

accompanying consulting services (ConServ). The scale allows to investigate the attitude 

towards these services in less than ten minutes per respondent and delivers both, reliable and 

valid results. This newly developed scale represents a convenient tool to research attitudes 

towards PAS and may pave the way for future PAS research. It is therefore mentioned again, 

before the next chapters start to discuss the actual findings that have been gained by applying 

this scale to a large international customer base. 

 

7.3. The Influence of National Culture on Customers’ Attitude towards PAS 

 

7.3.1. The influence of PDI on customers’ attitude towards PAS 

 

PDI (Power Distance) measures the level to which less powerful members of a society accept 

that the power is distributed unequally. Based on the nature of PAS (product-accompanying 

service), countries with a higher acceptance of unequally distributed power should have a 

more positive attitude towards PAS as in these encounters the power is typically unequally 

distributed. Therefore, H1 states that PDI has a positive effect on the customer attitude 

towards PAS. Table 7.1 shows the results per PAS dimension. 

Table 7.1: The influence of PDI on customers’ attitude towards PAS 

Overall 
attitude 
towards 

PAS 

Attitude 
towards 

PrevMain 

Attitude 
towards 
PredServ 

Attitude 
towards 

RemoteServ 

Attitude 
towards 
TechAcc 

Attitude 
towards 
ServCont 

Attitude 
towards 

TrainServ 

Attitude 
towards 
ConServ 

0.104** -0.028n.s. 0.041n.s. 0.076* 0.218*** 0.047n.s. -0.008n.s. 0.012n.s. 
Note: The above figures are standardized beta coefficients. 
*** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 
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H1 is supported by the model for the overall attitude towards PAS as well as the sub-

dimensions RemoteServ and TechAcc. All other sub-dimensions do not deliver statistically 

significant influences. For this reason, H1 is supported.  

However, the results are interesting. All of these services heavily rely on trust as the 

knowledge that is necessary to evaluate the benefit of these services is very unequally 

distributed between the service provider and the service consumer. If knowledge is set equally 

to power in this situation, the results are counterintuitive. In the case of PrevMain, the 

customer has to trust the provider that the provided service has a positive effect on his 

equipment, as he cannot spot it, as there is no actual problem to solve at the machine. The 

service should prevent future downtimes by maintaining the machine. Speaking about 

PredServ, the customer has to trust that the provider is able to detect possible failures 

technically before they occur. Similar examples for the other PAS dimensions can be found 

accordingly. Contrary to the findings for these constructs, there are studies that support the 

influence of national culture, explicitly PDI, on trust building processes (Doney, Cannon, & 

Mullen, 1998; Knight, Holdsworth, & Mather, 2007). 

Based on the fact that the overall attitude towards PAS is more or less the average of all seven 

sub-dimensions, it can be stated that the main driver for the positive influence of PDI on the 

overall attitude is the positive influence of PDI on technology acceptance (TechAcc). The 

positive influence of PDI on technology acceptance has already been determined by two 

studies in the context of services (Baptista & Oliviera, 2015; Singer et al., 2008) and these 

results can be confirmed by the findings of this study. 

For the actual management of PAS in an international context, the results discussed above 

imply, that the attitude towards technology-based PAS is affected by PDI. The attitude towards 

other kinds of PAS offers are not affected by Hofstede’s PDI dimension. This finding might be 

relevant when potential testing markets for new service offerings are discussed or 

international sales strategies are developed. 
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7.3.2. The influence of IDV on customers’ attitude towards PAS 

 

The IDV (Individualism) dimension in Hofstede’s framework represents the extent to which 

people of social group feel independent and focus on individual goals instead of being part of 

a social group (Hofstede et al., 2010). Typically high IDV scores are associated with the 

preference for the use of high technology for problem solving and performance 

enhancements (Sornes et al., 2004). Based on this assumption H2 proposed a positive 

influence of IDV on the attitude towards PAS. Table 7.2 lists the results for the evaluation of 

the influence of IDV on the attitude towards PAS based on the gathered data of the study. 

Table 7.2: The influence of IDV on customers’ attitude towards PAS 

Overall 
attitude 
towards 

PAS 

Attitude 
towards 

PrevMain 

Attitude 
towards 
PredServ 

Attitude 
towards 

RemoteServ 

Attitude 
towards 
TechAcc 

Attitude 
towards 
ServCont 

Attitude 
towards 

TrainServ 

Attitude 
towards 
ConServ 

0.238** 0.021n.s. 0.051* 0.313*** 0.512*** 0.142*** -0.121*** -0.034n.s. 
Note: The above figures are standardized beta coefficients. 
*** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 

 

The evaluation of the overall attitude towards PAS as well as four out of seven sub-dimensions 

confirmed a positive influence of IDV on the customers’ attitude towards the respective 

constructs. Two sub-dimensions, namely PrevMain and ConServ aren’t significantly influenced 

by IDV and only TrainServ records a weak negative influence of IDV. Based on these findings 

H2 is supported. IDV has a positive influence on the attitude towards PAS. 

This is in line with the findings of previous studies that investigated the influence of IDV on 

the acceptance of several consumer services (Hung & Chou, 2014; Pavlou & Chai, 2002; Singer 

et al., 2008). Especially the point highlighted by Sornes (2004) that IDV has a positive influence 

on the attitude towards technology is supported by the results of this study as the attitude 

towards TechAcc, the attitude towards new technologies in the context of PAS, has the 

strongest positive influence in the whole study with a beta value of above 0.5.  

Interesting on the other hand is the quite weak positive influence on PredServ that strongly 

relies on technology as well. This could be due to the fact that the technologies that are 

investigated in the construct TechAcc have a more active character, meaning the customer is 

actually using the technologies during the provision of the service, while in the case of 
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PredServ, the technology in the machine is providing the service without any direct interaction 

with the customer. This might explain the weak influence of IDV in the case of PredServ. 

Remote technologies (e.g. teleservice), that are investigated in the construct RemoteServ, 

have a high level of interaction again and therefore the influence of IDV is significantly higher. 

This supports the idea that the actual hands-on use of technology by the customer is 

important for the degree to which IDV is influencing the attitude towards the service.  

PrevMain, that investigates preventive maintenance services, and ConServ, that represents 

product-accompanying consulting services, have almost no technology included and this 

might be the cause that there is no significant influence of IDV on these two constructs.  

TrainServ measures the attitude of the customers to invest in training programmes for their 

machine operators. This construct does not include any questions that address the use of 

technology in the provision of these services, but just the general attitude towards training 

offers. The results for this PAS sub-dimension can therefore not be explained based on the 

attitude towards the use of modern technologies. Hofstede et al. (2010) claims that one of the 

main work goal items of collectivist cultures (low IDV score) is the availability of training 

opportunities besides good physical working conditions, while individualist cultures do not 

pay much attention on these two dimensions and prefer the freedom to adopt own 

approaches and the assignment of challenging tasks at work. These findings would be 

supported by this study, as IDV has a moderate negative influence on the attitude towards 

TrainServ. 

In the business context this implies some management advice for proper PAS offers in an 

international context. Similar to the dimension PDI, IDV influences the attitude towards 

technology-driven PAS offers, but to a much stronger extent. This means that new services, 

that strongly rely on technology, should be developed, tested and launched in markets that 

have high IDV scores to reduce amortisation times. In a worst-case scenario, such a service 

that has been tested with bad marketing feedback in a wrong market with very low IDV score 

could be eliminated from the PAS portfolio although it would have attracted a lot of customers 

in markets with higher IDV scores.  

The findings of this study also indicate that remote services are not accepted equally in a multi-

cultural environment. The general trend in the machine manufacturing market shows a 

preference for less on-site interventions with field technicians and more remote help to save 
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costs (J. Lee, Kao, & Yang, 2014; Richter, 2017; Schumann, Wünderlich, & Wangenheim, 2012; 

Wünderlich, Wangenheim, & Bitner, 2012). However, this trend may create conflicts with the 

customer base if it is not considered that collectivist countries do not necessarily prefer this 

way of trouble shooting. This is in line with the experience of the author gathered at TRUMPF, 

as especially Asian countries that have mostly a collectivist character do not accept remote 

services to the same degree as the western world that consists of mostly individualistic 

cultures. A socially adapted strategy for remote services is a more promising approach in this 

context and should be taken into account by the after-sales management of machine 

manufacturers. 

 

7.3.3. The influence of UAI on customers’ attitude towards PAS 

 

The UAI dimension (uncertainty avoidance) in Hofstede’s model expresses the degree to 

which members of a social group feel uncomfortable with uncertainty and ambiguity and how 

much they are willing to invest in avoiding uncertain scenarios. As many of the researched PAS 

sub-dimensions focus on the minimization of uncertainty for the customer, H3 proposed a 

positive influence of UAI on the customers’ attitude towards PAS. Table 7.3 lists the results for 

the investigated regression models. 

Table 7.3: The influence of UAI on customers’ attitude towards PAS 

Overall 
attitude 
towards 

PAS 

Attitude 
towards 

PrevMain 

Attitude 
towards 
PredServ 

Attitude 
towards 

RemoteServ 

Attitude 
towards 
TechAcc 

Attitude 
towards 
ServCont 

Attitude 
towards 

TrainServ 

Attitude 
towards 
ConServ 

0.122** 0.296*** -0.026n.s. 0.084*** -0.043n.s. 0.224*** -0.071*** -0.034n.s. 
Note: The above figures are standardized beta coefficients. 
*** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 

 

The overall attitude towards PAS as well as the sub dimensions PrevMain, RemoteServ and 

ServCont are positively influenced by UAI. While the influence of UAI on RemoteServ is quite 

weak, the positive influence of UAI on PrevMain and ServCont are considerably stronger. 

PredServ and ConServ are not significantly influenced by UAI, while Trainserv has a weak 

negative impact by UAI. Based on these findings it can be stated that H3 is supported. UAI has 

a positive influence on the attitude towards PAS. This contradicts the findings of Vecchi & 
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Brennan (2011), that found a slightly negative impact of UAI on the usage of PAS, especially 

as they focused on preventive maintenance practices in particular regarding PAS. This might 

be explained by the fact that they have derived the attitude towards preventive maintenance 

from the amount spent for these practices and haven’t actually measured the attitudes. 

It is an intuitive finding that PrevMain and ServCont are positively influenced by high UAI 

scores. PrevMain represents preventive maintenance services that are targeted to reduce 

unplanned downtimes of the machines for the customer. Service contracts that are subsumed 

in the construct ServCont offer the customer the possibility to cap his financial risks and makes 

the costs plannable. Both PAS offers do actually minimize the risk and uncertainty for the 

customer. Despite these obvious and intuitive findings, it is an interesting fact that PredServ 

is not positively influenced by UAI. Predictive services have the same goal as preventive 

services to reduce unplanned downtimes. Based on this understanding it is not logical that 

these services aren’t influenced the same way. However, predictive services in contrast to 

preventive services are technology-based and not performed by technicians on site. And there 

are several cross-cultural service studies that find a negative impact of UAI on the level of 

technology acceptance (Hung & Chou, 2014; Pavlou & Chai, 2004; Singer et al., 2008). This 

could explain why the expected positive influence has been equalised. 

More interestingly the negative impact of UAI on the acceptance of technology cannot be 

reproduced by the data of this study. UAI has no significant influence on TechAcc. This could 

be explained as the technologies that are subsumed in this construct have the goal to help as 

fast as possible in unplanned scenarios such as downtimes or complicated application issues. 

This might contradict the in general negative attitude towards new technologies. The same 

effect might occur in the case of RemoteServ that also relies on technologies such as 

teleservice, but the service itself is offered to help as fast as possible in unexpected scenarios 

such as machine breakdowns. 

The negative influence of UAI on TrainServ is hard to explain, as good trained machine 

operators are able to handle unplanned scenarios more efficiently than untrained personnel. 

But this negative influence is very weak anyway and must not be overemphasized. 

Based on the findings discussed above UAI has the strongest impact on PrevMain and 

ServCont. Both, preventive maintenance services as well as service contracts are positively 

influenced by UAI. This has two main implication for practice. If a machine manufacturer wants 



144 
 

to increase the level of sold maintenance services and service contracts it should focus on 

markets with cultural backgrounds that have high UAI scores. This also implies that markets 

that already have a high volume of maintenance services in the field, have the chance to 

convert these offers into maintenance contracts or higher levels of service agreements more 

easily than markets that have low UAI scores. This fact should be considered in the respective 

sales strategies, when the resource allocation is discussed. 

 

7.3.4. The influence of MAS on customers’ attitude towards PAS 

 

High MAS (masculinity) scores represent a preference for achievement and assertiveness, 

while low scores are assigned with features such as a preference for cooperation (Hofstede et 

al., 2010). As PAS demand a high level of cooperation between the customer and service 

provider H4 proposed a negative influence of MAS on the customers’ attitude towards PAS. 

Table 7.4 lists the results of the respective regression analysis. 

Table 7.4: The influence of MAS on customers’ attitude towards PAS 

Overall 
attitude 
towards 

PAS 

Attitude 
towards 

PrevMain 

Attitude 
towards 
PredServ 

Attitude 
towards 

RemoteServ 

Attitude 
towards 
TechAcc 

Attitude 
towards 
ServCont 

Attitude 
towards 

TrainServ 

Attitude 
towards 
ConServ 

-0.004n.s. 0.051*. -0.072** 0.007n.s. -0.026n.s. 0.058* 0.028n.s. -0.072** 
Note: The above figures are standardized beta coefficients. 
*** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 

 

The overall attitude towards PAS is not significantly influenced by MAS. Three of the seven 

PAS sub-dimensions are not significantly influenced by MAS as well. The remaining four sub 

dimensions are split into two factions. PrevMain and ServCont are influenced weakly positive 

and PredServ as well as ConServ weakly negative. Based on these findings H4 must be rejected. 

It cannot be proven that MAS has a significant negative impact on PAS in general. As all 

significant influences are very weak, it can be summarised that MAS does not influence the 

attitude towards product-accompanying services to a high extent. 

This is quite interesting as the definition of the dimension with its feminine pole, that 

represents the preference for cooperative partnerships, implies that low MAS scores would 
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be the best environment for the provision of PAS, as most of these offers require a high level 

of customer integration. However, this is not verified by the gathered data in this study. 

 

7.3.5. The influence of LTO on customers’ attitude towards PAS 

 

The dimension LTO in Hofstede’s framework represents how people deal with past and future 

(Hofstede et al., 2010). Cultures that score low in this dimension tend to maintain traditions, 

while cultures with high scores tend to prepare themselves for changes in the future. Based 

on these definition H5 proposes a positive influence of LTO on the attitude towards PAS, as 

these services try to prepare the customer as best as possible for the machine related risks in 

the future. Table 7.5 lists the results of the regression models that investigated the influence 

of LTO on the attitude towards PAS. 

Table 7.5: The influence of LTO on customers’ attitude towards PAS 

Overall 
attitude 
towards 

PAS 

Attitude 
towards 

PrevMain 

Attitude 
towards 
PredServ 

Attitude 
towards 

RemoteServ 

Attitude 
towards 
TechAcc 

Attitude 
towards 
ServCont 

Attitude 
towards 

TrainServ 

Attitude 
towards 
ConServ 

-0.033n.s. 0.006n.s. -0.011n.s. 0.031n.s. -0.014n.s. -0.013n.s. -0.046n.s. -0.051* 
Note: The above figures are standardized beta coefficients. 
*** p < .001, ** p < .01, * p < 0.05, n.s. = not significant 

 

Based on the results of this study, H5 needs to be rejected. None of the sub-dimensions of 

PAS is significantly positive influenced by LTO. Six out of seven sub-dimensions are not 

significantly influenced at all. LTO only has a very weak negative influence on ConServ. 

This is interesting as it was to be expected that LTO has a positive influence on at least 

PrevMain, PredServ and ServCont. All these sub-dimensions aim to reduce possible risks for 

the customer in the future and if the customer is willing to prepare for future events, these 

offers should be favoured. However, this line of thinking is clearly not supported by the data. 

LTO has almost no influence on the customers’ attitude towards PAS. Maybe this cultural 

dimension has a more private character and does not interfere that much with the business 

practices. So it focuses more on the individual preparation for the future and not the 

preparation in a business context as it is proposed by Hofstede et al. (2010). However, this 
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argumentation is difficult as many of the participants were the owner of their companies and 

their future life is of course dependent on the well-being of the company. Unfortunately the 

influence of LTO as well as the influence of MAS is investigated very little in the context of 

services yet. Based on this weak body of knowledge, it is hard to assume why LTO does not 

influence the attitude towards PAS in a significant manner. 

7.3.6. Main influences of national culture on customers' attitude towards PAS 

 

Based on the discussed findings of Chapters 7.3.1 to 7.3.5 Figure 7.1 highlights the main 

influences of national culture on customers' attitude towards PAS. For this reason only 

significant influences with a beta value of more than 0.2 have been visualised. 

Figure 7.1: Main influences of national culture on customers' attitude towards PAS 
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7.4. Effects of Demographic Factors on Customers’ Attitude towards PAS 

 

The following sub-sections discuss the influence of the demographic factors on the attitude 

towards PAS. Only PAS sub-dimensions that are significantly influenced by a demographic 

factor will be discussed. The discussion starts with the effects of the respondents’ department, 

continues with the effects of the operating industry of the respondents’ company and ends 

with the effects of the size of the respondents’ company. 

 

7.4.1. Effects of the respondents’ department 

 

Table 7.6 shows the average Guttman scales for PAS constructs that are significantly affected 

by the respondents’ department. All other constructs will not be discussed further, as the 

influence is not significant. 

Table 7.6: Influence of the respondents' department on customers’ attitude towards PAS 

  Means 

Department N RemoteServ TechAcc ServCont ConServ 

Maintenance 301 2.74 2.18 1.96 2.03 

Production 581 2.61 1.84 2.00 1.96 

General Management 594 2.72 1.93 1.79 1.99 

Other 148 2.59 1.83 1.90 1.70 

 

The respondents’ department does not influence the attitude towards RemoteServ 

dramatically for the three main departments that participated. All of them have a very positive 

attitude towards remote services (≥2.6 of 3.0). Only representatives of the production 

departments’ vote slightly lower. Nevertheless, this marginal difference does not justify a 

tailored approach. Consulting services face a similar scenario, as the three main groups score 

almost identically. Only the other departments score significantly lower. Nevertheless, these 

departments aren’t the focus groups if product-accompanying services are sold and provided. 

Therefore ConServ does not justify a tailored approach either. 

PAS that have a technology focus, might be approached differently. If these services should 

be sold to a customer, it is worth thinking about starting the sales process bottom-up, starting 

with the maintenance department as they are significantly stronger supporter than the next 
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hierarchy level of the production managers. The same approach should be applied to the sales 

strategy of service contracts as the situation for these offers is very similar.  

 

7.4.2. Effects of the operating industry 

 

Table 7.7 lists the average Guttman scales for the three constructs that are significantly 

affected by the operating industry. 

Table 7.7: Influence of the operating industry on customers’ attitude towards PAS 

  Means 

Department N RemoteServ TechAcc TrainServ 

Automotive 150 2.68 1.90 2.21 

Climate & Energy 69 2.93 2.30 1.99 

Electrics & Electronics 119 2.58 1.91 1.95 

Encasement 86 2.53 1.53 1.73 

Furniture & Lights 46 2.74 1.78 1.78 

Machine & Plants 244 2.74 2.10 1.75 

Medical 20 2.60 1.90 2.10 

Job Shop 764 2.63 1.85 1.93 

Transportation 26 3.00 2.38 2.12 

White Goods 28 3.00 2.54 1.68 

Other 72 2.69 2.19 2.00 

 

The average Guttman scores for the attitude towards remote repair services vary between 

2.53 and 3.00. All of these scores are very high and an industry-related approach to these 

service offerings is not necessary. The attitudes towards TrainServ, that subsumes training 

services for the machine operating personnel, varies to a similar degree as for remote services, 

but the general attitude towards these services is less favourable compared to remote repair 

services. Although the differences between the industries are statistically significant, it is 

questionable if it is expedient to approach these industry sectors differently, as the attitudes 

do not vary that intensively to justify an industry-based sales approach. 

Speaking about the attitude towards new technologies, the picture is different. The attitudes 

score between 1.53, which is a moderate attitude, to 2.54, which can be interpreted as a very 

positive attitude. In this scenario it may make sense to allocate the sales resources accordingly 

by focusing on industry sectors that are strong supporters of new technologies, such as 
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Climate & Energy, Transportation or White Goods. When the technologies are well-proven 

they can be introduced to other market segments in a second step.  

 

7.4.3. Effects of the size of the company 

 

Table 7.8 lists the average Guttman scales for the attitudes towards TechAcc, ServCont, 

TrainServ and ConServ, that are statistically significantly influenced by the size of the 

respondents’ company. 

Table 7.8: Influence of the company size on customer’s attitude towards PAS 

  Means 

Department N TechAcc ServCont TrainServ ConServ 

1-100 802 1.85 1.83 1.81 1.86 

101-250 333 1.83 1.92 1.92 2.03 

251-500 169 2.27 1.93 2.07 2.10 

501-1000 120 2.26 1.83 2.25 2.06 

1001-5000 116 2.18 2.13 2.05 2.15 

>5000 84 1.68 2.29 1.98 1.98 

 

Mid-sized enterprises have the most positive attitude towards new technologies, while big 

companies with more than 5.000 employees have the most moderate attitude towards new 

technologies. A reason might be that these companies want to work with well-proven 

technologies and do not want to take technological risks. However, as the findings for all other 

demographic factors, this field needs further research. As the influence of these factors have 

not been the core of this study, the academic base of the formulated assumptions is weak and 

might not be correct. 

Service contracts, however, are best sold to bigger companies. This finding is in line with the 

authors experience at TRUMPF. Bigger companies typically set up budgets for maintenance 

tasks in advance to minimize the risks of unplanned costs during the operation of the machine. 

This line of argumentation is well supported by current literature (Mathieu, Vroman, & Calluy, 

2015; Sari, Shaharoun, Ma’aram, & Yazid, 2015). 

Interesting is also that training as well as consulting services are again more strongly favoured 

by mid-sized companies, although it would have been expected that big companies have the 

most positive attitude towards these services, as these companies typically represent the 
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customer base for such services at TRUMPF. Especially consulting services are sold to bigger 

companies, that have dedicated budgets for such offers. However it could be the case that 

they are the most frequent buyer, although they are not the group with the most favourable 

attitude towards it, as smaller companies might not be able to afford these services on a 

frequent base. 

 

7.5. Conclusion 

 

It can be summarised that three dimensions of Hofstede’s cultural framework have significant 

influence on the attitude towards product-accompanying services (PAS). Power Distance 

(PDI), Individualism (IDV) and Uncertainty Avoidance (UAI) have significant impact on the 

attitude towards several PAS dimensions.  

PDI and IDV have strong positive influences on the attitude towards new technologies in the 

context of PAS. This has direct implications on the management of those services at an 

international operating tool manufacturer, such as TRUMPF. It needs to be carefully planned 

which markets are the key markets for developing and launching new services that are 

technology based. Especially as almost all new services in future will be part of this group 

(Barrett, Davidson, Prabhu, & Vargo, 2015; Charter & Tischner, 2017). 

IDV has furthermore a strong positive influence on the attitude towards remote repair 

services. This is important as the overall trend in the technical service aims at less on-site 

interventions and more remote support for the customers (J. Lee et al., 2014; Schumann et 

al., 2012; Wünderlich et al., 2012). Especially in Asia this development could cause problems 

and negatively influence the customer satisfaction if not addressed properly in international 

operating companies. 

UAI has the biggest impact on the attitude towards preventive maintenance services and 

service contracts. Both PAS dimensions are positively influenced by UAI. This means countries 

with a higher degree of uncertainty avoidance tend to be more open minded towards these 

offers. This could be a chance to reallocate sales resources to more promising markets to 

minimize the sales costs of these PAS offerings. Markets that have a more negative attitude 

towards these services should be targeted in a second step after the low hanging fruits of 
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inclined markets have been collected. The UAI score of a nation could help to separate these 

markets accordingly, as it has a strong influence on this attitude. 

Masculinity (MAS) and Long-term Orientation (LTO) do not play a major role in forming 

attitude patterns towards product-accompanying services and can therefore be ignored if 

international PAS strategies are to be developed. 

In a second step demographic factors have been examined for their influence on the attitude 

towards the PAS sub-dimensions. And all three examined demographic factors, the 

respondents’ department, the operating industry and the size of the company have significant 

influence on some of the PAS dimensions. In the case of technology acceptance, the operating 

industry seems to plays a major role in the attitude forming process. However, for most of the 

PAS dimensions, the influence of PDI, IDV and UAI is much stronger than the influence of the 

three mentioned demographic factors. Nevertheless, it may worth including these insights in 

the sales strategy for service contracts, as there are some influencing factors that could 

improve the strategy if they are considered appropriately. 
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Chapter 8  

Conclusion 

8. Conclusion 

 

 

8.1. Introduction 

 

Having discussed the findings of the study in the previous chapter, this chapter draws a 

conclusion of the study. First the predetermined research objectives of the study will be 

addressed and major contributions of the study in these fields are outlined. This is followed 

by a discussion of the managerial implications of the gained insights in this study. The last part 

of the conclusion chapter addresses the limitations of the study and areas for future research. 

 

8.2. Conclusion and Contributions of the Study based on the Research Objectives 

 

Based on the increasing importance of product-accompanying services (PAS) for international 

operating tool machine manufacturers, such as TRUMPF, it is mandatory to understand how 

the preference sets differ in an international context to optimally serve the local needs and 

increase PAS revenues and customer satisfaction. To better understand these differences in 

the attitude towards PAS, this study examined the role of national culture in building these 

attitude sets. This started by a thorough review on the existing literature of PAS and national 

culture, followed by the development of an appropriate scale to measure customers’ attitude 

towards PAS and the investigation of the influence of national culture on these attitudes. The 

key contributions of the study in the mentioned three areas are outlined in the subsequent 

sections. 
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8.2.1. To review the literature on PAS and national culture 

 

It became obvious that, despite the fact that the economic importance of PAS is high and 

continually increasing (VDMA, 2002, 2005, 2008, 2010, 2012, 2014), PAS is a very little 

researched field, especially in an international or respectively cross-cultural setting. In fact, 

this study is the first of its kind that actually targets the internationally differing preference 

sets of PAS customers. So far, no study actually investigates the link between national culture 

and PAS. However, studies that investigated the influence of national culture on similar service 

industries allowed to explore the role of national culture in these fields and built the 

foundation to set up working hypotheses for this study. 

A thorough literature review revealed two research streams of main interest for the 

development of the primary research model of this study. The first research stream 

investigates the influence of national culture on quality practices such as preventive 

maintenance, predictive services or Total Quality Management (TQM). While there are 

authors that state that globalisation is leading to uniform procedures, several researchers 

argue that the adoption of quality practices is indeed influenced by national culture. Some of 

these authors worked on qualitative models to explain the influence of national culture 

(Anwar & Jabnoun, 2006; Krosolid, 1999; Lagrosen, 2002, 2003; B. Mathews et al., 2001; Snell 

& Hui, 2000). However, several researchers conducted empirical studies that actually proved 

statistically significant impact of national culture on these practices (Souza-Poza et al., 2000; 

Vecchi & Brennan, 2011; Yoo et al., 2005). Although these studies did not address PAS 

specifically, the key findings were very useful to approach the influence of national culture on 

PAS, as these services have a close relation to quality practices as most of them either 

represent preventive or corrective quality practices (Vecchi & Brennan, 2011). 

The second research stream that helped to approach the influence of national culture on PAS, 

were the works that investigated the moderating role of national culture on technology 

acceptance, as many PAS are provided via modern technologies (Berkemeier et al., 2017; 

Bitner & Zeithaml, 2010; Wünderlich et al., 2012). In fact it was possible to analyse five studies 

that investigated the influence of national culture on the acceptance of new technologies in 

service settings. All of them proved a strong influence of national culture, mainly the two 

dimensions IDV and PDI of Hofstede’s framework, on the customers’ attitude towards new 
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technologies in these service settings (Baptista & Oliviera, 2015; Hung & Chou, 2014; Pavlou 

& Chai, 2002, 2004; Singer et al., 2008). Although none of these investigated service industries 

had a B2B character, the results were very uniform and allowed to draw valuable inferences 

from these service industries about possible influences in the PAS industry. 

 

8.2.2. To develop a scale to measure customers’ attitude towards PAS 

 

Due to the fact that PAS are not very well researched yet, there was no suitable questionnaire 

available to measure the attitudes of customers towards PAS. In consequence, it was one 

major goal of this study to develop a scale to measure the attitudes towards all relevant PAS 

sub dimensions in an international context. The development process of this questionnaire 

lasted several months and ended up in a pilot study in Germany with more than 100 TRUMPF 

customers. It was possible to develop a scale that delivers valid and reliable results in the pilot 

study as well as in the major study. This scale is profoundly tested and may serve other 

researchers as a frame for their work, paving the way for future PAS research. Table 8.1 

summarises the PAS dimensions that are addressed by the scale and their scope. 
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Table 8.1: The customers’ attitude towards PAS scale and its scope 

 in scope out of scope 

PrevMain 
all preventive services that are 
offered by the machine 
manufacturer at the customer site 

preventive measures that are adopted 
by the customer without the support of 
the manufacturer or remotely 

PredServ 
predictive services offered by the 
manufacturer that reduce 
downtimes 

predictive services that focus on non-
machine related issues 

RemoteServ 

remote services that are offered at 
the hotline to reduce downtimes of 
a machine with established 
technologies such as telephone or 
teleservice 

any remote services that are not 
focused on repair (remote training, 
consulting etc.) or use new 
technologies (glasses, tablets etc.) 

TechAcc 

new, state of the art technology that 
is offered by manufacturers in the 
context of PAS (e.g. glasses and 
tablets) 

no technology that is currently not at 
least offered by one of the investigated 
manufacturers or established 
technologies (e.g. telephone or 
teleservice) 

ServCont 
service contracts that include 
maintenance and repair tasks on 
machines 

any other service contracts that may be 
offered to customers (supply of raw 
material, software maintenance etc.) 

TrainServ 
training of operators on the 
machine 

application training or other trainings 
that do not target at machine operators 

ConServ 

consulting services that try to 
improve the process quality and 
efficiency of the customer’s 
production around the 
manufacturer’s machine 

any other consulting services that are 
offered to customers such as financial, 
management, lean or strategy 
consulting 

 

The scale addresses all PAS offers that are provided by tool machine manufacturers that are 

organised in the Sector Association Machine Tools and Manufacturing Systems of the VDMA 

as described in Chapter 2.4. It is not limited to the PAS portfolio of TRUMPF and can therefore 

be applied to other research environments without restrictions. 

 

8.2.3. To investigate the relationship between national culture and customers’ 

attitude towards PAS 

 

In the actual study it was possible to collect data from more than 1,600 TRUMPF customers in 

more than 35 national markets. This represents a solid empirical base for the evaluation of 

the influence of national culture in a cross-cultural context. It was found that Power Distance 

(PDI) and Individualism (IDV) have major influence on the attitude towards new technologies 
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that are deployed in the provision of PAS and IDV further influences the attitude towards 

remote repair services. The third dimension of Hofstede’s framework of national culture that 

plays a major role is Uncertainty Avoidance (UAI), that positively influences the attitude 

towards preventive maintenance services and service contracts. The other dimensions of 

national culture, Masculinity (MAS) and Long-term Orientation (LTO) do not play a major role 

in building attitudes towards PAS. These insights are new, as so far, no study has examined 

the influence of national culture on customers’ attitude towards PAS. The findings are mostly 

in line with the findings of studies that investigated the influence of national culture on other 

types of services such as the influence of national culture on the attitude towards new 

technologies in service settings. However, some of the findings are unique, as there are no 

studies available that investigated comparable types of services. 

 

8.3. Managerial Implications 

 

Based on the discussed findings, three main recommendations for after-sales managers in the 

tool machine manufacturing market can be derived that will be explained in the following. 

 

8.3.1. The development and launch of technology-intensive service 

 

First, the finding that technology acceptance in PAS context is strongly influenced by national 

culture needs to be considered when after-sales strategies are developed. As almost all 

services that are currently launched in the PAS industry are very technology-intense  

(Berkemeier et al, 2017; Bitner & Zeithaml, 2010; Dauner et al., 2012; Georgakopoulos & 

Jayaraman, 2016; Meuter et al., 2005; Niemöller et al. 2016; Schumann et al., 2012; O. Thomas 

et al., 2017; Wünderlich, 2009), this finding is pivotal for the development of a successful after-

sales strategy. 

It needs to be carefully planned which markets are targeted first when new technology-based 

services are discussed, developed or tested with customers. Depending on the cultural set-up, 

such a service might receive a bad feedback, although it would be suitable to other more 

promising markets. This means the cultural background needs to be taken in account when 
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the development or launch of a new technology-intensive PAS is planned. It is more promising 

to launch these services in countries that have a higher technology acceptance. The 

technology acceptance is mainly influenced by two dimensions of national culture, namely PDI 

(power distance) and IDV (individualism). Country scores for these two and other dimensions 

are available for free on Hofstede's homepage. 

In last consequence, this means that Germany, the home market of many tool machine 

manufacturers, might not be the best market to develop new PAS offers. Based on the cultural 

profile, other markets in Europe, such as France, Italy, England or the Netherlands would be 

more suitable. Another market with a good cultural profile for testing these services would be 

the United States.  

For TRUMPF specifically, this finding could trigger the decision to test new service not only in 

Germany, but although simultaneously in the Netherlands to get a more representative 

market feedback for new ideas. Due to the proximity of the Netherlands to Germany this 

approach is not very cost-intensive and it is possible to receive feedback from customers with 

a very favourable opinion on new technologies as well as feedback from German customers 

with a significantly less favourable attitude. This allows to draw a conclusion how these 

services will be accepted worldwide, while just testing in Germany would not be a suitable 

approach to get a representative feedback. It is assumed that many former ideas for new 

services haven't made their way to a successful launch as they have been eliminated before, 

based on the bad feedback of German customers, although they might have been attractive 

to customers of other cultural backgrounds. 

 

8.3.2. Field service vs. in-house services in cultural context 

 

Another major finding is that IDV (individualism) has a strong positive influence on the attitude 

towards remote repair services. This means that collectivist countries have a more moderate 

attitude towards these support offers. This finding is important as it is a general trend to shift 

more and more business from the field to the in-house service team to save costs (J. Lee et 

al., 2014; Schumann et al., 2012; Wünderlich et al., 2012). 
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Especially in Asia with many big collectivist markets, it needs to be rethought if this shift in the 

machine tool market will lead to better customer satisfaction and if the financial savings that 

go along with that shift justify this trade-off in customer satisfaction. As the capacity costs in 

most of these countries are still on a significant lower level than in Western markets 

(WorldData, 2018), it might be worth thinking about keeping the focus on fast and reliable 

field support instead of investing in a big in-house support team, as it is the trend at the 

moment.  

For TRUMPF this means that their three major Asian markets, namely Japan, China and South 

Korea are not comparable to the Western home markets in this regard. Just copying the in-

house service strategy to these Asian markets to reduce reaction times on the hotline and 

increase the in-house solution rate might not result in a higher customer satisfaction as 

TRUMPF is used to in Western markets, as remote repair services face significantly less 

acceptance in these markets.  

This fact should be considered by other western machine tool manufacturers as well as it has 

a direct impact on customer satisfaction how the quality and delivery of a service is perceived 

(Parasuraman et al., 1985). If not addressed properly this could lead to shrinking market 

shares in Asian markets due to the rising number of local Asian competitors that are perfectly 

adjusted to the cultural setup of their home markets.  

 

8.3.3. Culture-sensitive approach to preventive maintenance services 

 

The third major implication for the management of international after-sales units is aligned to 

the finding that UAI positively influences the attitude towards preventive maintenance 

services and service contracts. This may pave the way for a more suitable sales approach of 

these offerings.  

Tool machine manufacturers should try to increase the revenues of these two kind of services 

by focusing on markets with a high UAI score to minimize the sales efforts. In countries with a 

very low UAI score, it might not make much sense to intensify the efforts to sell service 

contracts or preventive maintenance missions on demand. In such countries the focus should 
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be shifted to other PAS offers such as predictive services that aim at the same goal, but might 

face a better acceptance in those countries.  

In the case of TRUMPF this finding implies that Eastern Europe is a very attractive market to 

intensify the sales efforts for service contracts. Almost all countries that host TRUMPF 

subsidiaries in greater Eastern Europe, such as the Czech Republic, Poland, Slovakia, Russia 

and Turkey have very high scores for uncertainty avoidance, but as of today very low service 

contract revenues or in some case do not offer them at all. These markets are lucrative, 

strategic options to increase the after-sales revenues with service contracts. An intensification 

of the sales efforts for preventive maintenance services as well as service contracts can result 

easily in double digit growth rates for both services. 

 

8.4. Limitations and Future Research Areas 

 

Possibly, the findings of this study may not be generalizable to other companies, as the 

findings are solely based on the feedback of TRUMPF customers. Although it is not very likely 

that a company is only operating TRUMPF machines, as other process steps need to be 

operated on machines of other tool machine manufacturers, TRUMPF is selling high price 

premium machines. The results might look a bit different if medium- or low-price segment 

machine manufacturers would run a similar survey as the willingness to spend money on 

machines and accompanying services is more limited in these segments. It might be the case 

that the overall attitude in these environments is less favourable than reported in this study. 

However, the influence of national culture should still be present, although the average scores 

might be less positive.  

Based on this study, several questions arise that might point out possible directions for future 

research. As discussed before, national culture has a major influence on the attitude towards 

several PAS offers. However, some of these services do not seem to be influenced a lot by it. 

TrainServ, a construct that represents customers’ attitude towards product-accompanying 

training services, and ConServ, that subsumes customers’ attitude towards product-

accompanying consulting services, show almost no influence by national culture. This 
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circumstance needs further investigation in the future to understand why these services are 

not influenced. This might be the case for other services as well.  

Another aspect that needs to be further researched are other influences on customers’ 

attitude towards PAS. This study has done a first step in that direction by examining the 

possible influence of demographic factors such as the addressed department, the operating 

industry and the size of the company. The results imply that such factors play a role as well, 

although they do not seem to have the same importance in building attitudes towards PAS as 

the three above mentioned dimensions of national culture. However, it is very likely that there 

are more factors that influence the attitude towards PAS. It would be interesting to follow this 

direction to gain more insights about the complete attitude building process to have a better 

understanding of the local needs. This would help to better adapt the after-sales portfolios to 

local needs. Although this study made a step in this direction by carefully examining the 

influence of national culture, there might be other factors that are equally or even more 

important. 

Last, but not least, one step back in the process would also be of interest. While this study and 

the above suggested directions for further research focus on the provision and acceptance of 

product-accompanying services, it would be interesting to understand whether the actual 

sales process and accompanying marketing approaches need to be locally adapted too, to 

improve the success of these services in the market. The marketing and sales process itself 

could be as well affected by national culture and other factors and it would create valuable 

insights if this area would receive further attention to help tool machine manufacturers to 

optimally serve their international customers base.   
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Appendix 

I. Survey Invitation Email 

 

Dear XY (Name of customer), 

 

Thank you for reading this. I would like to invite you to take part in my doctoral research 

project by completing the following online survey. The research project is guided by the 

University of Portsmouth in cooperation with TRUMPF. It is entirely up to you whether you 

participate, but your responses would be valued. You have been identified as a potential 

respondent by TRUMPF as you are representing a TRUMPF customer in [country xy]. My 

study investigates the influence of national culture on the preferences for product-

accompanying services and therefore your feedback as a regular customer of such services 

is highly appreciated. The data will be used for academic research and to amend the After-

Sales portfolios of TRUMPF’s subsidiaries to local needs. 

 

[link to survey] 

 

Yours sincerely 

 

Simon Tonat 
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II. Survey Screenshots 
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III. Survey Questions 

Initial German set of questions 

Construct # German DE Value 
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I - 1 
Regelmäßige Wartung durch den Hersteller der Maschine zahlt sich aus. 1 

Regelmäßige Wartung durch den Hersteller ist teurer als die Maschine im Bedarfsfall zu reparieren. 0 

I - 2 
Wenn ein Techniker des Herstellers regelmäßig die Anlage begutachtet reduziert das ungeplante Ausfälle. 1 

Viele Ausfälle sind nicht Verschleiß bedingt und können nur schwer präventiv vermieden werden. 0 

I - 3 
Regelmäßige Wartung der Maschinen erhöht den Wiederverkaufswert der Maschine. 1 

Der Wiederverkaufswert einer Maschine hängt nur bedingt vom Wartungszustand der Maschine ab. 0 

I - 4 
Es ist kaum möglich Ausfälle durch präventive Maßnahmen zu Verhindern. 0 

Präventives Warten der Maschine hilft die Anlage stabil zu betrieben. 1 

I - 5 
Regelmäßige Wartung durch den Hersteller hat keine Vorteile hinsichtlich der Verfügbarkeit einer Maschine. 0 

Regelmäßige Wartung durch den Hersteller erhöht die Verfügbarkeit der Maschine. 1 
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II - 1 
In ein paar Jahren wird die zustandsbasierte Wartung die klassische Wartung ersetzt haben. 1 

Mit den momentanen technischen Möglichkeiten kann eine zustandsbasierte Wartung auch in ein paar Jahren noch nicht umgesetzt werden. 0 

II - 2 
Das Auswerten von Maschinendaten hilft kaum dabei mögliche Ausfälle frühzeitig zu erkennen. 0 

Durch intelligentes Auswerten von Maschinendaten können Ausfälle frühzeitig erkannt werden. 1 

II - 3 
Wir sind bereit Betriebsdaten der Maschine mit dem Hersteller zu teilen, um mögliche ungeplante Stillstände zu vermeiden.  1 

Wir sind nicht bereit hierfür Betriebsdaten mit dem Maschinenhersteller zu teilen. 0 

II - 4 

Zukünftig wird es möglich sein viele Maschinenkomponenten mit Sensorik effektiv zu überwachen und deren ungeplante Ausfälle verhindern zu 
können. 1 

Auch mit zusätzlicher Sensorik wird es schwierig die Maschine effektiv zu überwachen und ungeplante Ausfälle zu verhindern. 0 

II - 5 

Wenn eine Software über anstehende Wartungsaufgaben zustandsbasiert informiert, würden wir hierfür Betriebsdaten der Maschine 
bereitstellen. 1 

Wir würden hierfür keine Betriebsdaten zur Verfügung stellen. 0 
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Construct # German DE Value 
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III - 
1 

Wenn wir ein technisches Problem an der Maschine haben, versuchen wir zunächst selber mit der Unterstützung des Herstellers am Telefon 
das Problem zu beheben. 1 

Wenn die Maschine ein technisches Problem hat, muss ein Techniker zu uns geschickt werden um bei uns an der Maschine das Problem zu 
beheben. 0 

III - 
2 

Mit modernen Hilfsmitteln wie Teleservice können Probleme bereits am Telefon mit uns gemeinsam gelöst werden. 1 

Wir bevorzugen wenn ein Mann zu uns vor Ort geschickt wird um sich das Problem anzuschauen. 0 

III - 
3 

Wir möchten nicht am Telefon über technische Probleme reden. Wir bevorzugen, dass schnellst möglich ein Techniker geschickt wird. 0 

Wir schätzen eine gute technische Hotline und versuchen mit ihr gemeinsam technische Probleme zu lösen. 1 

III - 
4 

Neue technische Hilfsmittel wie beispielsweise Apps oder Datenbrillen ermöglichen es in Zukunft noch mehr Fälle mit dem Hersteller ohne 
Einsatz vor Ort zu lösen. 1 

Auch mit diesen neuen technischen Hilfsmitteln werden wir einen Techniker vor Ort benötigen. 0 

III - 
5 

Ein gut ausgebildeter remote Support hilft uns Stillstandszeiten der Maschine zu reduzieren. 1 

Wir bevorzugen es wenn uns ein Techniker schnellst möglich zu uns vor Ort geschickt wird. 0 
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IV - 
1 

Neue technische Hilfsmittel wie beispielsweise Apps oder Datenbrillen ermöglichen es in Zukunft noch mehr Fälle mit dem Hersteller ohne 
Einsatz vor Ort zu lösen. 1 

Auch mit diesen neuen technischen Hilfsmitteln werden wir einen Techniker vor Ort benötigen. 0 

IV - 
2 

Augmented Reality hat wenig Potential im industriellen Umfeld einer Maschine. 0 

Augmented Reality Systeme werden zukünftig dabei helfen die Maschine noch effizienter betrieben zu können. 1 

IV - 
3 

Online Trainings sind für Maschinen bezogene Themen (Bedienung, Programmierung, Wartung) nicht sinnvoll. 0 

Kurze, in sich abgesschlossene, Themengebiete aus diesen Bereichen können gut auch über das Internet in Form von online Trainings 
vermittelt werden. 1 

IV - 
4 

Es wäre hilfreich wenn uns Kennzahlen zur Bewertung unserer Produktion zukünftig auch über das Internet zur Verfügung gestellt werden.  1 

Wir würden hierfür keine Betriebsdaten zur Verfügung stellen. 0 

IV - 
5 

Es ist gut vorstellbar, dass der Hersteller unsere Mitarbeiter zukünftig mit Hilfe von Videoübertragungstechnik live an unserer Maschine zu 
kurzen spezifischen Themen schult. 1 

Wir werden solche Trainingsformen eher nicht nutzen. 0 
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V - 
1 

Am besten ist es einen Servicevertrag abzuschließen, der alle Instandhaltungskosten beinhaltet und planbar macht. 1 

Wir bevorzugen von Fall zu Fall zu zahlen. 0 

V - 
2 

Wir bevorzugen nicht durch einen Servicevertrag gebunden zu sein, auch wenn die Konditionen im Einzelfall schlechter sind. 0 

Grundsätzlich präferieren wir einen Servicevertrag. 1 

V - 
3 

Serviceverträge zahlen sich langfristig gesehen finanziell aus. 1 

Serviceverträge sind langfristig gesehen teurer als wenn wir von Fall zu Fall zahlen. 0 

V - 
4 

Wartungen sollten im Rahmen eines Servicecvertrags angeboten werden. 1 

Wir bevorzugen Wartungen von Fall zu Fall zu bezahlen. 0 

V - 
5 

Wir nutzen Serviceverträge um uns vor unliebsamen Überraschungen zu schützen. 1 

Serviceverträge helfen nicht dabei Risiken zu minimieren und sind sehr teuer. 0 
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VI - 
1 

Wir investieren erhebliche Mittel in die Aus- und Weiterbildung unserer Maschinenbediener um die Auslastung der Maschinen zu erhöhen. 1 

Nach dem ein Maschinenbediener eingelernt ist benötigt er keine weiteren Schulung hinsichtlich der Maschinenbedienung. 0 

VI - 
2 

Durch gezielte Schulungen des Bedienpersonals kann die Maschineneffizienz gesteigert werden. 1 

Schulungen haben wenig Einfluss auf die Maschineneffizienz. 0 

VI - 
3 

Regelmäßige Schulungen unsere Maschinenbediener erhöhen die Produktionseffizienz. 1 

Die Schulung im Rahmen des Maschinenkaufs ist in der Regel ausreichend und weitere regelmäßige Schulungen haben wenig positive Effekte 
auf die Produktionseffizienz. 0 

VI - 
4 

Nach der Einarbeitung erhalten Maschinenbediener nur sehr unregelmäßig weitere Schulungen. 0 

Für Maschinenbediener sind regelmäßig Schulungen vorgesehen um die Qualifikation weiter zu verbessern. 1 

VI - 
5 

Wir planen kein jährliches Budget für die Weiterbildung der Maschinenbediener. 0 

Für solche Maßnahmen wird bei uns ein jährliches Budget geplant. 1 
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VII - 
1 

Prozessverbesserungen können nur schlecht von externen Spezialisten angestoßen werden. 0 

Impulse durch einen externen Spezialisten sind hilfreich um Prozessverbesserungen anzustoßen. 1 

VII - 
2 

Externe Prozessberater können uns dabei helfen unsere Produktion nachhaltig zu verbessern. 1 

Wir glauben nicht, dass externe Prozessberater dabei helfen können die Produktion nachhaltig zu verbessern. 0 

VII - 
3 

Wenn uns Benchmarkingdaten von anderen vergleichbaren Unternehmen zur Verfügung gestellt werden, wären wir bereit hierfür einen 
Prozessberater zu engagieren. 1 

Wir wären nicht bereit hierfür einen Prozessberater zu engagieren, da die Kosten den finanziellen Nutzen für uns übersteigen würden. 0 

VII - 
4 

Wir nehmen gerne externe Expertise in Anspruch um uns als Unternehmen weiterentwickeln zu können. 1 

Wir sind nicht bereit für externe Berater Geld zu investieren. 0 

VII - 
5 

Audits, die die Prozessgüte bei uns objektiv bewerten und Schwachstellen aufzeigen, helfen uns sehr bei der Weiterentwicklung des 
Unternehmens. 1 

Das reine Aufzeigen von Schwachstellen in Form eines Audits bietet wenig Nutzen bei der Weiterentwicklung des Unternehmens. 0 
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Final English set of questions 

Answers in grey have been deleted after the Guttman scaling process to form each construct out of three items. 

Construct # English GB Value 
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 I - 1 
Regular maintenance by the manufacturer of the machine pays off. 1 

Regular maintenance by the manufacturer is more expensive than repairing the machine as required. 0 

I - 2 
If a technician of the manufacturer examines the system on a regular basis that reduces unplanned failures. 1 

Many failures are not due to wear and can hardly be avoided using preventive measures only. 0 

I - 3 
Regular maintenance by the manufacturer does not provide any benefits in terms of the availability of a machine. 0 

Regular maintenance by the manufacturer increases the machine availability. 1 
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II - 1 
In a few years, condition-based maintenance will have replaced classic maintenance. 1 

With the current technical options, it will not be possible to implement condition-based maintenance in a few years either. 0 

II - 2 
The evaluation of machine data hardly helps to detect possible failures at an early stage. 0 

By the intelligent evaluation of machine data, failures can be detected at an early stage. 1 

II - 3 
We are willing to share machine operation data with the manufacturer to avoid possible unplanned idle states.  1 

We are not willing to share operation data with the machine manufacturer for this purpose. 0 

II - 4 
In the future, it will be possible to effectively monitor many machine components with sensor systems and prevent their unplanned failure. 1 

Even with additional sensor systems, it is difficult to effectively monitor the machine and prevent unplanned failures. 0 

II - 5 

If a software product informs about any pending maintenance tasks in a condition-based manner, we would provide machine operation data 
for this purpose. 1 

We would not provide any operational data for this purpose. 0 
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 III - 
1 

If we have a technical problem at the machine, we first attempt to solve the problem with the support of the manufacturer on the phone. 1 

If the machine has a technical problem, a technician must be sent to us to solve the problem at the machine. 0 

III - 
2 

Using modern tools such as Teleservice, problems can already be solved on the phone. 1 

We prefer it if a technician is sent on site to take a look at the problem. 0 

III - 
3 

We do not want to talk about technical problems on the phone. We prefer it if a technician could be sent as soon as possible. 0 

We appreciate a good technical hotline and try to solve technical problems with it. 1 
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IV - 
1 

New technical options, such as apps or data glasses will allow even more cases to be solved in the future with the manufacturer without any 
on-site assignment. 1 

Even with these new technical aids, we still require a technician on site. 0 

IV - 
2 

Online training courses are not practical for machine-related topics (operation, programming, maintenance). 0 

Short, comprehensive topics from these areas can also be described well via the Internet in the form of online trainings. 1 

IV - 
3 

It would be helpful if key figures for the assessment of our production are also provided to us via the Internet in the future.  1 

We would not provide any operation data for this purpose. 0 

IV - 
4 

It would be ideal that the manufacturer trains our employees via video transmission technology live at our machine on short, specific topics in 
future. 1 

We will probably not use such training options. 0 
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1 

The best thing to do is to conclude a service agreement that contains all maintenance costs, making maintenance plannable. 1 

We prefer to pay from case to case. 0 

V - 
2 

We prefer not to be bound by a service agreement, even if the conditions are worse in the individual case. 0 

We generally prefer a service agreement. 1 

V - 
3 

Service agreements are worth it financially in the long term. 1 

In the long term, service agreements are more expensive than paying according to case. 0 

V - 
4 

Maintenance should be offered in the context of a service agreement. 1 

We prefer to pay for maintenance from case to case. 0 
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VI - 
1 

The efficiency of a machine can be improved by the selective training of personnel. 1 

Training courses do not have much impact on machine efficiency. 0 

VI - 
2 

Regular training courses for our machine operators improve the efficiency of production. 1 

The training in the context of purchasing the machine is normally sufficient and further regular training courses hardly have any positive 
effects on the efficiency of production. 0 

VI - 
3 

After the initial training, further training courses are only offered to machine operators on a very irregular basis. 0 

Training courses are offered on a regular basis to machine operators for further improving their qualification. 1 

VI - 
4 

We do not plan any annual budget for the further training of the machine operators. 0 

We plan an annual budget for such measures. 1 
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VII - 
1 

Process improvements cannot be triggered well by external specialists. 0 

Incentives by an external specialist are helpful for triggering process improvements. 1 

VII - 
2 

External process consultants can help us improve our production on a sustainable basis. 1 

We do not believe that external process consultants can help us improve our production on a sustainable basis. 0 

VII - 
3 

If benchmarking data from other, similar companies is made available to us, we would be prepared to make use of a process consultant for 
this purpose. 1 

We would not be willing to make use of a process consultant for this purpose, as the costs would exceed the financial benefits for us. 0 

VII - 
4 

Audits for the objective assessment of the process quality and for revealing weak points, help us significantly in the further development of 
the company. 1 

Simply identifying weak points in the form of an audit provides us with hardly any benefit in the further development of the company. 0 
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IV. Test of linear regression assumptions 

The assumptions of a linear regression anaylsis are checked with the data that measures the 

overall attitude towards PAS (GS total nominated in the data set). The following chart shows 

the distribution of the data points. 

 
 

It is clearly visible that the date set is normally distributed as the data points are following the 

normality diagonal in the graph. 

The next step in testing the assumptions of a linear regression model is the check of 

homoscedasticity. This is done by creating a plot that marks predicted values on the x axis and 

residual values on the y axis. If the criteria of homoscedasticity is fulfilled, the data will be 

randomly placed on the plot. The results of this test are shown in the following graph. 
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The data is homoscedastic as there is no visible unequal distribution on the x and y axis. In a 

last step the variance inflation factors (VIF) are checked to test the data multicollinearity. All 

values that score below 10 can be interpreted as a low multicollinearity (K. Backhaus et al., 

2008). The results are shown in the table below. 

 

Modell 

Nicht standardisierte 

Koeffizienten 

Standardisierte 

Koeffizienten 

T Sig. 

Kollinearitätsstatistik 

Regressionsko

effizientB Standardfehler Beta Toleranz VIF 

1 (Konstante) 1,567 ,099  15,818 ,000   

PDI ,002 ,001 ,104 3,088 ,002 ,513 1,949 
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IDV ,006 ,001 ,238 7,093 ,000 ,517 1,935 

MAS -9,118E-5 ,001 -,004 -,142 ,887 ,871 1,149 

UAI ,003 ,001 ,122 4,882 ,000 ,942 1,062 

LTO -,001 ,001 -,033 -1,300 ,194 ,912 1,096 

a. Abhängige Variable: GS total nominated 

 

It is clearly visible that all VIF values are far below 10 and the independent variables are not 

multicollinear. A check of linearity does not need to be applied if the residuals are normally 

distributed and homoscedastic as it will be positive as well (K. Backhaus et al., 2008). 
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V. Hofstede’s CVSCALE 
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VI. Professional Review and Development 

 

In the following the DBA journey is reflected with a focus on personal and professional 

development during the three-year work on the present thesis. This thesis can be seen as the 

final step of this development process and its major outcome. The following review is based 

on the writer’s point of view and experiences and does not claim to be objective. A short DBA 

diary that has been updated during the three years journey serves as a base for the following 

reflection. 

 

Why a DBA and no PhD? 

The main reason for choosing a DBA programme instead of a PhD programme is the more 

practical approach. Although there are a lot of PhD studies with practical implications 

published, the main goal of PhD programmes in contrast to DBA programmes is the 

enhancement of the existing theoretical body of knowledge (Murray, 2011). DBA theses on 

the other hand focus on research that has direct practical implications in the professional life 

(Kalika, 2017). Working in the field of product-accompanying services for more than 10 years, 

it was a clear goal of the writer to gain knowledge that is directly applicable in his professional 

life, enhancing is knowledge how these services can be best provided in the context of a 

multinational tool machine manufacturer. Thus I decided for a DBA programme. 

A second facet of the DBA programme that seemed attractive to the writer was the set-up, 

which allowed to share the experiences on the journey with like-minded DBA students in a 

small cohort. Although the backgrounds and the researched areas were very heterogenic, the 

common goal formed a strong team spirit and long-lasting friendships developed. 

 

Personal Development 

At the beginning of the first taught year, all students of the DBA programme were asked to 

complete a self-evaluating test called GCI (Global Competencies Inventory). The GCI test 

measures leadership competencies of corporate managers and global leaders in areas critical 

to interacting and working effectively with people from different cultures. Quite surprisingly 
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the scores of the writer have been very good for all measured dimensions, such as self-

management, relationship management and perception management.  

However, the writer had the impression that his self-management skills could be improved, 

especially in the context of time management. As he was working as an international in-house 

consultant in the after sales division of his employer, he had a 60+ hours working week 

including international travelling. Besides that he had a private life with social contacts that 

needed to be maintained and the idea to spend 1-2 hours per day on the DBA journey. It is 

quite obvious that this is impossible to work out. 

During the DBA journey, the writer improved his time management drastically without 

neglecting any of the three mentioned areas, namely professional, social and academic life. 

One of the most important skills that have been gained is the ability to say no without having 

bad feelings about the possible effects. This does not mean that necessary or favoured tasks 

have been rejected point blank, but the writer stopped to fish for compliments by accepting 

additional tasks that were not mandatory.  

By the above described behaviour and additional efforts, it was possible to reduce the work 

load at work and the time spend for unnecessary issues in the private life a lot. Nevertheless 

both, work and private life did not suffer at all and in fact improved significantly. This allowed 

to free some additional time for the DBA journey itself and resulted in an almost stress-free 

academic journey. At least most of the time. This allowed to experience the DBA more 

intensively and at the same time more healthly than it was possible for most of the fellow 

students in the cohort. 

 

Professional Development 

Although the DBA journey has only lasted for three years, the professional life of the writer 

developed massively. While the writer was working as an international in-house consultant 

when he started his DBA journey in 2015, he received a promotion to become the head of the 

European service divisions in early 2016, being in charge of 40 specialised technicians and 14 

national service organisations with more than 700 technicians throughout Europe. By mid-

2018 the management board of TRUMPF decided that the writer will become one of the two 
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general managers of a newly found internet start-up that will offer industry 4.0 services to 

tool machine manufacturers. 

In the point of view of the writer, this professional development was only possible due to the 

start of the DBA programme. On the one hand the top management realised that although 

the writer has had a demanding job, he was still able to start his academic adventure by 

deepening his knowledge about product-accompanying services. However, more important 

was the formerly described personal development to evaluate what is absolutely mandatory 

to do and what are tasks that can be delegated or rejected.  

Although it was possible to attend several manager and leadership trainings at TRUMPF, the 

writer learned most about these skills when he discussed actual cases with his fellow students 

in the programme, that have already gained leadership experience in different sectors. This 

practical exchange has been accommodated by readings of current leadership literature that 

was accessible through the university. This opened a whole new world to explore that would 

not have been accessible without the decision to start the DBA journey. 

 

Academic Development 

The first taught year with 3 week-long workshops and several written assignments equipped 

the writer well with the needed skills to undertake the research and work on a doctoral thesis. 

This started by thorough discussions of research philosophy as well as research approaches 

and research strategies and ended with advice on how to organise yourself during the 

academic journey that lay ahead of the DBA cohort. 

However, as it was obvious that the writer was the only students that is going to choose a 

quantitative approach, the discussion of these strategies in the on-campus workshops as well 

as in the ongoing group discussions in WhatsApp and Skype were quite limited. Due to that is 

was necessary to attend two additional SPSS classes that have been organised by TRUMPF for 

employees that work data-based. By now the writer is able to perform all standard data 

evaluations with SPSS and even reached the point that he is listed as a valuable SPSS contact 

in the company network. 
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The writing itself was another major challenge for the writer, as he is not used to write on such 

an academic level as it is mandatory on the doctoral stage, especially as English is not his native 

language. However, the two assignments in the first taught year have paved the way to 

successfully write the thesis. By then it was requested to write a prototype paper and a 

detailed research proposal. Both assignments helped to get a feeling how the thesis needs to 

be approached. 

Besides improving the research skills, the main benefits of writing a doctoral thesis is to learn 

to evaluate all facets of an issue by carefully examining all possible aspects, influences, impacts 

and constraints that are aligned to it. This evaluation has a completely different quality 

compared to working on Bachelor and Master levels, as the writer was used to before. This 

learned process of careful investigation will help in the future to evaluate situations and make 

the right decisions. Not just in academic questions, but in everyday, real-life scenarios. 

 

Conclusion 

The DBA journey differed a lot from the former known studies on Bachelor and Master levels, 

especially as most of the work is done individually and autonomously. Working on doctoral 

level results very quickly in the situation that the amount of people that can help with the 

actual content is very limited, as it is a new and unexplored field that is researched. This means 

that the researcher needs to leave his comfort zone and constantly re-define it by pushing his 

limits and the limits of the academic literature further and further. 

Although it was one main goal to gain deeper knowledge in the field of product-accompanying 

services to support the future professional development, another outcome should not be 

understated retrospectively. The different way of thinking and the careful evaluation of all 

aspects of an issue is worth making the journey and will help to find the right way in life. 
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VII. UPR16 form 

 

(Version as submitted in late 2016) 

 

 

Portsmouth Business School  

 

Application for Ethical Review – Staff and Postgraduate Research Students 

 

1. Study Title and Key Dates 

1.1 Title: 

 

A quantitative study to examine the influence of national culture on preferences for product-

accompanying services in the tool machine market 

1.2 Date of submission:                              18.11.2016                                   Version Number: 1 

 

Ethics Committee Reference Number:  

 

1.3 Date of study commencement:      31.01.2017                             

Projected date of study completion (fully written up):    30.09.2018 
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2. Applicant Details: Please complete either 2.1 or 2.2 as appropriate 

2.1 Principal Investigator (Member of staff –personally or as a supervisor of a taught student) 

Name:    Title /Role:   Department: 

Telephone:   Email: 

2.2 Principal Investigator (PGRS)  

 

Name:  Simon Tonat Title /Role: Post Graduate Student  Department: ? 

Course of study:  DBA 

Telephone: 0049 152 542 6 44 99  Email:     UP796354@myport.ac.uk 

 

First Supervisor’s Name: Beth Rogers  

Telephone: 023 9284 4017  Email:  beth.rogers@port.ac.uk 

 

Second Supervisor’s Name: Werner Glaser  

Telephone: +49 7121 271 3048  Email:  werner.glaser@reutlingen-university.de 

 

Third Supervisor’s Name: Colin Wheeler 

Telephone: 02392844270  Email:  colin.wheeler@port.ac.uk 

 

2.3 Co-Researchers / Collaborators 

none 

2.4 Independent or Peer Reviewer 

 

mailto:beth.rogers@port.ac.uk
file:///C:/Users/Simon/AppData/Local/Microsoft/Windows/INetCache/IE/ZIMGZBVM/werner.glaser@reutlingen-university.de
mailto:colin.wheeler@port.ac.uk
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Beth Rogers 

Werner Glaser 

Colin Wheeler 

 

3. Funding Details 

 

The project is 100% self-funded.  

 

4. Research Sites 

 

The research will be conducted amongst customers of the researcher’s employer. The employer, 

TRUMPF, is a leading multinational manufacturer of metal cutting machine tools that operates in 

over 60 countries and generates annual revenues of roughly 2.8 billion EUR. 

The customers will be contacted via an invitation to an online survey. All invited persons will answer 

voluntarily. That means that there is no obligation or expectation that an invited person actually 

participates in the survey. 

There will be no personal contact between the researcher and the survey participants during the 

research project. For this reason there is no specific concern regarding health, safety and welfare 

of both researcher and participants as both operate in their regular workplaces.  

 

5. Insurance Arrangements 

 

The research project does not raise any specific risk that need to be covered by further insurance 

policies that extend the indemnity that is provided by the University for ethically approved 

research.  
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6. Study Summary  

6.1 Study Summary 

 

The purpose of the study is to investigate the link between national culture and the preferences 

for product-accompanying services. Product-accompanying services are services that are offered 

by manufacturers, in this case a machine tool manufacturer, that enhance or maintain the value of 

the primary product over the life cycle of the machine (e.g. training, consulting, maintenance, 

repair etc.). These services already generate up to 60% of the revenues of some investment good 

manufacturers and their importance is likely to raise further in future (Straehle, Roth, & Herr, 2015). 

At the investigated company TRUMPF, these services generate roughly 15% of the revenues. That 

equals roughly 450 million EUR. Current feedback from the local subsidiaries clearly state that there 

are differences in the preferences for such product-accompanying services and other companies 

are facing the same situation. So far, there is no concept that explains these national differences. 

As other studies prove the moderating role of national culture on other service sectors, a 

moderating role of national culture is likely to be present in this context as well. (Baptista & Oliviera, 

2015; Capece, Calabrese, Di Pillo, Costa, & Crisciotti, 2013; Dash, Bruning, & Acharya, 2009; Furrer, 

Liu, & Sudharshan, 2000; Kueh & Voon, 2007; Pantouvakis, 2013; Pavlou & Chai, 2004; Tsoukatos 

& Rand, 2007). The aim of the study is to investigate that link. 

For this purpose an online survey will be conducted amongst the customers of TRUMPF. The 

generated data will be analysed statistically. Quantitative cultural models ((Hofstede, Hofstede, & 

Minkov, 2010; House, Hanges, Javidan, Dorfman, & Gupta, 2004; Trompenaars & Hampden-Turner, 

1993) will be used as independent variables in an multivariate regression model to explain certain 

preferences for product-accompanying services. This is in line with the approach of other 

mentioned studies. 

6.2 Main Ethical Issues 
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Ethical issues might be involved as individuals will be asked to participate in the survey. However, 

due to the fact that they are asked to speak for their companies and not as an individual and the 

number for responses will guarantee that no individual respondent will be identified, potential 

ethical issues will be limited. The generated date will not be sensitive as those customers state 

these preferences very openly in discussions with different representatives of TRUMPF, the tool 

machine manufacturer that was mentioned earlier, in daily business. 

A minor ethical issue could be aligned to the fact that the study is stressing the concept of national 

culture in this context and this might cause some conflicts if the participant does not want to be 

judged for his national cultural background. But as the participation is 100% voluntarily, those 

customers are free to reject. 

6.3 Other Risks or Concerns 

 

The study will not create any substantial risk for the participants, the researcher and the hosting 

university. Further details will be given in later sections of this form. 

 

7. Compliance With Codes, Guidance, Policies and Procedures 

 

The study is fully in-line with the concordat to support research integrity. 

The study aims to maintain the highest standards of rigour and integrity in all aspects of their 

research. The methods that have been chosen to investigate the role of culture in product-

accompanying services are in-line with the work of former studies in related areas of research and 

are well accepted in the scientific body of knowledge. The intention of the research project is clearly 

communicated to all participants and all stakeholders are treated with the highest level of respect. 

The research is conducted according to appropriate ethical frameworks and it is ensured that no 

participant will face any disadvantages after the participation in the study.  
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8. Study Aims and Objectives 

 

8.1 Main Aim / Research Question/Hypothesis 

 

The general research question that is addressed by the study is: 

Does national culture influence the preferences for product-accompanying services?  

(product-accompanying services are services that are offered by manufacturers, in this case a machine tool manufacturer, that 

enhance or maintain the value of the primary product over the life cycle of the machine (e.g. training, consulting, maintenance, 

repair etc.)) 

8.2 Primary Objective 

 
The primary objective of the study is to investigate whether the preferences for product-accompanying 
service in an industrial environment are moderated by national culture. Prior studies investigated different 
consumer markets, but so far no study addressed industrial services such as product-accompanying 
services. If culture is moderating the preferences for product-accompanying services models can be built in 
a second step (not part of the study) that allow to adjust the after sales portfolios of such manufacturers 
to specific local needs and improve their performance and customer satisfaction. 
 

8.3 Secondary Objective(s) 
 

 
A secondary objective is the testing of three different cultural models (Hofstede, Trompenaars and GLOBE) 
in this context to identify the model that fits best to describe the moderating role of culture in this context. 
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9. Research Methods  

9.1 Research Method(s) 

 

The data for the study will be collected via an online survey. The survey software that will be used 

to host the survey is surveygizmo. This tool is used on a regular basis at TRUMPF and customers 

are regularly invited to take part in different surveys.  

The questionnaire has been developed on the basis of an extensive literature review, the analysis 

of the after-sales portfolios of roughly 250 companies that are member of the Mechanical 

Engineering Industry Association in Germany, and the review with 18 experts for product-

accompanying services (8 after-sales product managers at the TRUMPF headquarter and 10 

national service managers across the world). 

The questionnaire has then been initially piloted with a sample group who will not be part of the 

study sample to test the general comprehensibility of the survey.  

The revised version (Appendix 4) will be further piloted with 50 randomly chosen German 

customers after the approval of the ethics committee. The pilot study will approximately generate 

around 20-25 (50%) responses (typical response rate for TRUMPF surveys). With these responses 

general validity tests will be conducted to ensure that the generated data of the main study will be 

robust and statistically valid (e.g Cronbach’s Alpha). Necessary adjustments will be made to the 

survey instrument if appropriate.  

In a next step the survey will be translated in approximately 20 languages by a first group of native 

speakers and by a second independent group of native speakers back in German to test the quality 

of the translation. If the back-translation quality is sufficient the invitation to the survey will be 

send to the customers. 

The first invitation will be followed by a second and a third invitation if the customer is not reacting. 

This is in line with common standards TRUMPF customers are used to. 

The raw data will be tested with a Chi-squared test to examine whether respondents from different 

cultural backgrounds and nationalities have different preferences. In a second step a multivariate 
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regression will be conducted using the dimensions of the three applied quantitative cultural models 

(Hofstede, Trompenaars and GLOBE) as independent variables and the service preferences as 

dependant variables. The multivariate regression will help to clarify whether the preferences are 

moderated by cultural backgrounds and to what extent. 

 

10. Recruitment of Participants 

10.1 General Considerations 

 

In general all customers of TRUMPF’s subsidiaries will be invited to participate in the survey. There 

will be no preselection of the participants to avoid any potential indefensible discrimination of a 

customer group. The exceptions from this rule will be explained in chapter 10.3. 

10.2 The Research Population 

 

The research population is built by the customers of the national subsidiaries of TRUMPF. In total 

this sums up to roughly 25.000 different customers worldwide. TRUMPF customers in general are 

juristic persons as the machines are sold to companies and not individuals. The addressed persons 

are therefore asked to answer in the name of their employers and not for their personal 

preferences. To ensure that the survey participants will be able to answer in the name of their 

employers they need to know the company policies on product-accompanying services. For these 

reasons the production manager will be contacted in bigger companies and the CEO respectively 

production manager in smaller companies as these persons define those policies in those 

companies. The used online survey software allows to create email campaigns that used 

individualised links that ensure that only the invited person is able to answer the survey. 

Forwarding the link to a member of staff or a colleague is therefore not possible. This ensures that 

the survey will only be answered by relevant persons. 

10.3 Sampling Strategy 
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As stated before in general all customers of a participating national subsidiary will be invited to 

participate in the study. However the will be some exclusion criteria: 

All customers that have been in contact with the researcher before the actual survey will be 

excluded from the invitation list. In this case it cannot be guaranteed they will be unbiased. This 

will exclude 86 customers from the invitation list that have been contacted by the researcher in 

former projects, interviews or visits. 

All customers that stated to TRUMPF that they do not want to participate in TRUMPF surveys will 

be excluded from the invitation list. TRUMPF maintains a data base with the addresses and contacts 

of such customers. The lists contains as of the day of this application 233 customers. 

No national subsidiary of TRUMPF has more than 6.000 customers. A representative sample with a 

confidence level of 95% and an error margin of 5% (typical values for scientific research) for a 

population of 6.000 is 362. With an estimated response rate of around 33% (which is below the 

standard response rate of TRUMPF surveys) no national market needs to invite more than 1.086 

customers. In all markets that have more than 1.086 customers after the exclusion of the already 

mentioned 319 customers, the invitation list is limited to 1.086 customers. This limitation is 

guaranteed by a VBA excel programme that randomly picks customer addresses. The goals of this 

approach are to safe resources at the customer base and prevent the generation of unnecessary 

data. If the number of responses is nevertheless too low a second round of invitations will be sent 

to new customers to gain the necessary number of responses. If this attempt will not be able to 

generate the necessary number of responses for a random sample the mathematic concept of a 

stratified sample for the respective national market will be built with the existing responses. If this 

is not possible as well, this national market will be banned from the analysis phase. 

10.4 Recruitment Strategy – Invitations to Potential Participants 

 

The participants of the study will be invited to take part in the online survey. The list of possible 

participants will be generated as described in the previous section 10.4. The letter of invitation is 

appended to this application (Appendix 1). 

There will be no specific incentive for the invited customers to participate in the survey. However 

it is stated that the anonymised results will be used to adjust the after sales portfolios of the 
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national subsidiaries to local needs and this will help to better meet the customer requirements. 

TRUMPF does not give specific incentives to participants in customer surveys and this should be 

reflected to ensure an unbiased data collection.  

10.5 Obtaining Consent 

 

The content of the survey is not particularly sensitive as it reflects general service preferences that 

are expressed regularly when the customer is in contact with TRUMPF. For this reason there is no 

need to seek formal written consent. In this case a positive response will be handled as evidence 

of consent. However the invitation letter will ask for a consent confirmation (Appendix 1). 

10.6 Organisational Consent 

 

A permission to contact TRUMPF customers by Mr. Till Küppers, the Director of After-Sales at 

TRUMPF, is attached to this form (Appendix 3)  

10.7 Participant Withdrawal 

 

The participant is free to withdraw from the survey at any time by simply closing the survey. This 

will have no negative impact for him as the responses are anonymous. 

 

11. Research Data Management 

 

11.1 General 

 

The study will not create research data on an individual level. The respondents will answer in the 

name of the companies, they are representing. The number of the respondents will furthermore 

not allow any identification of individuals. 

The raw data will be given to TRUMPF for further analysis. A second copy of the raw data will be 

given to the researcher to store it in a secure online storage system and handle academic requests. 
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11.2 Data Collection and Analysis 

 

Research data will be exclusively collected via the mentioned online survey. This includes the 

responses to the actual research questions as well as the demographic data that will be collected 

at the end of the survey. This demographic data will allow classify a respondent as a member a 

specific group of respondents (e.g. automotive industry; more than 5000 employees or metal 

processing; between 50-100 employees), but will not allow an individual identification as the 

groups will always contain a couple of respondents. 

Afterwards the generated data will be analyzed statistically, using Chi² tests and multivariate 

regression models. 

11.3 Data Storage 

 

During the collecting phase, the data will be stored in the web space of the host of the survey. In 

this phase, the researcher will be the only person that will have access to the data. The account is 

password protected and can only be accessed by the researcher. The host of the survey 

(SurveyGizmo) is a leading online provider that has a secure server architecture. Backups are done 

every 120 minutes and the whole server architecture is mirrored in two different locations. The 

danger of data loss is therefore very limited. 

After the completion of the collecting phase the two copies of the raw data will generated and the 

original data set at SurveyGizmo will be deleted. The first copy will be handed over to TRUMPF to 

use it for further analysis. TRUMPF will be responsible for the storage and use of that copy. A second 

copy will be stored by the researcher in a safe online storage systems that has similar architectural 

facets than the mentioned service above.    

11.4 Destruction, Retention and Reuse of Data 

 

The data copy that has been given to the researcher will be stored securely for 10 years after the 

completion of the survey. TRUMPF does not allow to store the raw data publicly as it could be 

accessed by competitors. However TRUMPF allows to share the data with academic entities and 

projects, although this could make the data accessible to competitors in an indirect second step. 

For this purpose the researcher is instructed to keep a second copy. All access requests to the data 
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set will be handled by the researcher according to agreement with TRUMPF. If a background check 

proves the academic nature of the request the researcher is allowed to make the data accessible. 

The intensity of the check, data access and/or data transfer strategy is decided on a case-by-case 

basis and is up to the researcher. 

 

11.5 Personal Data – Confidentiality and Anonymisation 

 

The survey will not create personal data. The respondents are asked to answer in the name of the 

company they are representing.  

Although the survey collects some demographic data about the respondent’s company in the last 

part of the survey, this is not on an individual level. This means the company, the respondent is 

representing, can be described demographically, not the respondent himself. Furthermore the 

number of respondents will not allow the identification of individuals. Nevertheless, it will be stated 

in the invitation letter that there is no intention to identify any survey participant. 

11.6 Organisational Data  

 

There will be no organizational data generated or used in this study. 

 

11.7 Security Sensitive Data   

 

There will be no security sensitive data generated or used in this study. 

 

12. Risks 

12.1 Risks to Participants 
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As the participants do only have to participate in an online survey, there is no specific risk to their 

physical well-being as they are able to do that in their regular environment. 

As the data will only be analyzed on an aggregated level per country and the generated data will 

not contain any information about the participant or the company of the participant, the 

participation in the survey will not create any disadvantages for the participant in his personal or 

professional life. 

12.2 Risks to Researchers 

 

The analysis of the generated research data does not create any specific risks for the researcher or 

his environment. 

 

13. Publication Plans 

 

The results of the study will be published in form of a completed DBA dissertation that will be made 

accessible to the academic community. After the completion of the thesis an additional publication 

in a journal that deals with cross-cultural topics is intended. These intentions are included in the 

information to survey participants. 

Furthermore, the results will be disseminated in the professional community by attendance on 

specialised service conferences as a speaker. 
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16. Declaration 

Declaration by Principal Investigator, and, if necessary, the Supervisor 

 

1. The information in this form is accurate to the best of my/our knowledge and belief and I/we 

take full responsibility for it. 

2. I/we undertake to conduct the research in compliance with the University of Portsmouth Ethics 

Policy, UUK Concordat to Support Research Integrity, the UKRIO Code of Practice and any other 

guidance I/we have referred to in this application. 

3. If the research is given a favourable opinion I/we undertake to adhere to the study protocol, the 

terms of the full application as approved and any conditions set out by the Ethics Committee in 

giving its favourable opinion. 

4. I/we undertake to notify the Ethics Committee of substantial amendments to the protocol or the 

terms of the approved application, and to seek a favourable opinion before implementing the 

amendment. 

5. I/we undertake to submit annual progress reports (if the study is of more than a year’s duration) 

setting out the progress of the research, as required by the Ethics Committee. 



226 
 

6. I/we undertake to inform the Ethics Committee when the study is complete and provide a 

declaration accordingly. 

7. I/we am/are aware of my/our responsibility to be up to date and comply with the requirements of the 

law and relevant guidelines relating to security and confidentiality of personal data, including the need to 

register, when necessary, with the appropriate Data Protection Officer. I/we understand that I/we am/are 

not permitted to disclose identifiable data to third parties unless the disclosure has the consent of the data 

subject. 

8. I/we undertake to comply with the University of Portsmouth Research Data Management Policy.   

9. I /we understand that research records/data may be subject to inspection by internal and external bodies 

for audit purposes if required. 

10. I/we understand that any personal data in this application will be held by the Ethics Committee, its 

Administrator and its operational managers and that this will be managed according to the principles 

established in the Data Protection Act 1998. 

11. I understand that the information contained in this application, any supporting documentation and all 

correspondence with the Ethics Committee and its Administrator relating to the application: 

Will be held by the Ethics Committee until at least 3 years after the end of the study 

Will be subject to the provisions of the Freedom of Information Acts and may be disclosed in 

response to requests made under the Acts except where statutory exemptions apply. 

May be sent by email or other electronic distribution to Ethics Committee members. 

Principal Investigator                                             Date 

 

Supervisor                                              Date 
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Appendix 1 – Invitation Letter 

 

Study Title: A quantitative study to examine the influence of national culture on 

preferences for product-accompanying services in the tool machine market 

Name of researcher: Simon Tonat 

Name of supervisor: Beth Rogers 

 

Thank you for reading this. I would like to invite you to take part in my research study by 

completing the following online survey. It is entirely up to you whether you participate, but 

your responses would be valued. You have been identified as a potential respondent by 

TRUMPF as you are representing a TRUMPF customer in [country xy]. My study investigates 

the influence of national culture on the preferences for product-accompanying services and 

therefore your feedback as a regular customer of such services is highly appreciated. The 

questionnaire will be completed anonymously and all reasonable steps will be taken to ensure 

confidentially. Responses will be stored digitally and analysed on an aggregated national level. 

The data will be used to analyse the influence of culture on the preferences for product-

accompanying services. These results will be used to improve TRUMPF’s national after sales 

portfolios and to publish the results in relevant academic journals. The anonymised data will 

be stored for 10 years after completion of the study and will be accessible by TRUMPF and the 

research community. By starting the survey you give your consent to this proceeding. 

 

[Agree Button] to start survey 
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Appendix 2 – Data Management Plan 

 

ADMIN DETAILS 

Project Name: DBA plan 

Project Identifier: 1 

Principal Investigator / Researcher: Simon Tonat 

Description: The study investigates the link between national culture and product-

accompanying services. For this purpose preference data will be collected with an online 

questionnaire. 

Institution: University of Portsmouth 

 

DATA COLLECTION 

What data will you collect or create? 

The data the study is generating and analysing will consist of approximately 3.000 to 5.000 

single data sets with roughly 50 different attributes per data set. The data will have a digital 

character and will be saved in a .xlsx or .csv file. The total data set will add up to a needed 

storage space of around 10 MB.  

The data will be generated for the study and there is no use of other existing data planned.  

 

How will the data be collected or created? 

The data for the study will be generated by an online survey. The survey software 

automatically generates data base entries for all respondents.  

To guarantee that the survey generates data of good quality a pilot study will be conducted 

and the final questionnaire will be adjusted if necessary. The results of the pilot study will not 

be stored long-term.  
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The software will be advised that only completed questionnaires will be stored to ensure data 

quality.  

   

 

 

DOCUMENTATION AND METADATA 

What documentation and metadata will accompany the data? 

The structure of the data base is a logic deduction of the order of the items in the 

questionnaire. The software will produce an additional chart that maps the data base columns 

with the respective survey items (questions). The structure of the data base will therefore 

be logic to other researchers that will access the data later on.  

The software export will have additional meta data such as date of creation and the name of 

the researcher that collected the data.  

 

 

ETHICS AND LEGAL COMPLIANCE 

How will you manage any ethical issues? 

The type of data that is generated by the study does not have a sensitive character. It deals 

with general service preferences that the respondents frequently discuss with TRUMPF, a 

leading international tool machine manufacturer that acts as the host of the survey. For this 

reason there will be no specific attempts to transfer data securely. The survey software 

transfers data SSL coded by default. This security standard is the same standard that is used 

for online banking transactions and can be assumed as secure.  

All participants are asked to give their consent on the analysis, storage and re-use of their 

responses before they are able to start the survey. This ensures that all participants actively 

agree on the intention to use the data for further analysis.  
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It will not be able to identify any participant of the survey as the data will be analysed 

anonymously. For this purpose the survey software is prepared to delete any data such as 

email address, IP address etc. that allows an identification before the data is stored.  

A detailed discussion of the ethical considerations can be found in the ethical application. At 

this point it is sufficient to state that the study is fully in-line with the concordat to support 

research integrity of the University of Portsmouth.  

   

 

How will you manage copyright and Intellectual Property Rights (IPR) issues? 

The data that is generated during the study is owned by TRUMPF and will be licensed for 

academic use.  

The generated data will be made accessible for academic projects on demand and this will be 

handled by the researcher. This is in line with an agreement the researcher has with TRUMPF.  

The raw data will not be made accessible to other professional bodies that have been, are or 

could be competitors of TRUMPF in future.  

 

 

STORAGE AND BACKUP 

How will the data be stored and backed up during the research? 

During the collection phase of the study the company SurveyGizmo will be responsible for the 

data storage and the backup and recovery strategy. For this purpose SurveyGizmo maintains 

a mirrored server architecture that creates backups every 60 minutes. The server farms are 

located in two different locations to avoid any risks that occur in case of a physical emergency 

such as a fire.  

 

How will you manage access and security? 
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During the collection phase the access to the data will be limited to the researcher. This is 

ensured by the use of a password secured account to host the survey. The password has been 

created in regard to common password guidelines to secure a safe password and guarantee 

data integrity.  

After the collection phase the data will be moved to two other storage systems.  

In a first step the raw data will be transferred completely to TRUMPF and will be stored on 

internal server farms to allow other employees access to it. The management of access and 

security of this data copy is up to TRUMPF and their IT department.  

A second copy of the data will be transferred to a safe online storage system that hosts its 

data in different German server farms. The host company is called Deutsche Telekom, a 

leading German telecommunications company. This provider offers a good long-term 

perspective as this company respectively its predecessor already operated in the 1950s. This 

cloud service is password protected and their system offers a good security architecture to 

avoid data abuse. The researcher will be the only person that has access to this data copy.  

   

 

 

SELECTION AND PRESERVATION 

Which data are of long-term value and should be retained, shared, and/or preserved? 

The whole data copy the researcher is responsible for will be stored for ten years to support 

further studies that deal with product-accompanying services.  

 

What is the long-term preservation plan for the dataset? 

The agreement with TRUMPF does not allow to store the data a publicly available research 

data repository as it may be accessible for former, current or future competitors and the 

generated knowledge is seen as a competitive advantage that should not be shared with those 

enterprises. The agreement with TRUMPF further states that academic use of the data is 

allowed also these results may find their way to those enterprise in a second step. The 
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researcher is responsible to store the data for ten years after the completion of the study and 

handle all requests regarding the data set according to the interest of TRUMPF.  

 

 

DATA SHARING 

How will you share the data? 

The results will be discussed in the DBA thesis that will be made public. Furthermore it is 

intended to publish the results in an academic journal that deals with cross-cultural issues.  

If this creates interest in the original data set, other researchers can contact the researcher of 

this study to get access to the original data set. After a check of the academic nature of the 

research project, the research will make the data set accessible to the requesting party. Data 

transfer and storage strategy will be decided on a case-by-case basis.  

 

Are any restrictions on data sharing required? 

The raw data will only be made accessible to academic entities or projects. Professional bodies 

will not have access to the raw data. This will be valid for the whole storage period of ten 

years.  

The access request will be checked on a case-by-case basis by the researcher and will be 

granted if the project or entity has an academic character.  

 

 

RESPONSIBILITIES AND RESOURCES 

Who will be responsible for data management? 

The researcher will be responsible for the data management in all periods of the project. He 

will be responsible for the data integrity and backup during the collection phase and after that 

he will be responsible for the storage and access management of the raw data for ten years 

until the data will be deleted completely.  
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What resources will you require to deliver your plan? 

The software that is used to collect the survey data will be paid by the researcher himself and 

he will as well be responsible to store the data for ten years after the completion of the study. 

He will be responsible to cover all costs that are aligned to the generation or storage of the 

data. This cost will not exceed 25 EUR per year and will be tolerable.  
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Appendix 3 – Support Letter 
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Appendix 4 – Questionnaire 

 

The questionnaire has been developed in German. The following questions are translated by 

the researcher. They will be translated by a native speaker before the study as described in the 

application form. 

 

Q1 

Regelmäßige Wartung durch den Hersteller der Maschine zahlt sich aus. 

Regular maintenance by the producer pays off. 

Regelmäßige Wartung durch den Hersteller ist teurer als die Maschine im Bedarfsfall 

zu reparieren. 

Regular maintenance by the producer is more expansive than repairing in case of a 

breakdown. 

Q2 

Wenn ein Techniker des Herstellers regelmäßig die Anlage begutachtet, fällt diese 

seltener ungeplant aus. 

If a technician of the producer is checking the machine on a regular basis, the machine 

has less unplanned downtimes. 

Viele Ausfälle sind nicht Verschleiß bedingt und können nur schwer präventiv 

vermieden werden. 

Most downtimes are not caused by wear and it is difficult to detect them 

preventively. 

Q3 

Regelmäßige Wartung erhöht die Verfügbarkeit der Maschine. 

Regular maintenance improves the availability of the machine. 

Regelmäßige Wartung hat keine Vorteile hinsichtlich der Verfügbarkeit einer 

Maschine. 

Regular maintenance does not have any advantages regarding the availability of a 

machine. 

Q4 

Mindestens einmal pro Woche werden alle Maschinen in unserer Fertigung gereinigt. 

We clean the machines in our production tt least once per week. 

Wir reinigen die Maschinen im Durchschnitt seltener als einmal pro Woche. 

In average we clean the machines less than one time per week. 
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Q5 

Mehr als die Hälfte der Maschinen mit einem Einkaufswert von über 100.000 EUR in 

unserer Produktion werden vom Hersteller gewartet. 

More than the half of our machines with a purchase value of more than 100.000 EUR 

are maintained by the producer. 

In unserer Produktion werden weniger als die Hälfte dieser Maschinen vom Hersteller 

gewartet.  

In our production less than half of those machines are maintained by the producer. 

Q6 

Eine Software, die regelmäßig zustandsbasiert über alle anstehenden 

Wartungsaufgaben informiert wird demnächst Industriestandard. 

A software, that informs regularly about upcoming maintenance tasks will be industry 

standard soon. 

Eine solche Software kann mit den momentanen technischen Möglichkeiten noch 

nicht zu vertretbaren Kosten umgesetzt werden. 

Such software cannot be implemented at acceptable costs with the current 

technological capabilities momentarily. 

Q7 

Neue Maschinen werden zukünftig durch Sensoren viele Stillstände frühzeitig 

erkennen können. 

New machines will be able to detect many breakdowns timely due to sensors. 

Trotz der Sensoren in den neuen Maschinen werden nur wenige Ausfälle frühzeitig 

erkannt werden. 

Despite the sensors in the new machines, those machines will only be able to detect 

Q8 

Wir sind bereit Betriebsdaten der Maschine mit dem Hersteller zu teilen, um 

mögliche ungeplante Stillstände zu vermeiden.  

We are willing to share operating data of the machine with the producer to avoid 

possible unplanned downtimes. 

Wir sind nicht bereit hierfür Betriebsdaten mit dem Maschinenhersteller zu teilen. 

We are not willing to share operating data with the producer for this purpose. 

Q9 

In 10 Jahren ist die zustandsbasierte Wartung Industriestandard und es werden nur 

noch wenige Hersteller klassische Wartungen anbieten. 

In 10 years condition based maintenance will be industry standard and very few 

producers will still offer classic maintenance. 
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Die Technik wird auch in 10 Jahren noch nicht so weit sein, dass alle 

Maschinenkomponenten effektiv durch Sensorik überwacht werden können. 

Even in 10 years the technique will not have reached a level that allows a complete 

monitoring of the machine. 

Q10 

Wenn eine Software über anstehende Wartungsaufgaben zustandsbasiert 

informiert, würden wir hierfür Betriebsdaten der Maschine bereitstellen. 

We would share operating data of the machine, if a software would inform condition 

based about upcoming maintenance tasks 

Wir würden hierfür keine Betriebsdaten zur Verfügung stellen. 

We wouldn’t share operating data for this purpose. 

Q11 

Wenn die Maschine steht, muss in jedem Fall schnellst möglich ein Techniker bei uns 

an der Maschine vor Ort sein um das Problem zu beheben. 

If the machine is down, in any case a technician needs to be at our site as fast as 

possible. 

Wir bevorzugen die schnellstmögliche Lösung, auch wenn das heißt, dass wir das 

Problem mit der Unterstützung des Herstellers selbst lösen. 

We prefer the fastest solution possible, although this could mean that we have to 

solve the issue ourselves with remote support of the producer. 

Q12 

Mit den modernen Hilfsmitteln wie Teleservice können viele Probleme bereits am 

Telefon gelöst werden. 

With modern tools such as teleservice, a lot of problems can be fixed at the 

telephone. 

Viele Probleme sind zu komplex um sie mit diesen Mitteln lösen zu können und man 

benötigt einen Mann vor Ort. 

Many problems are too complex to solve them with those tools and a technician on 

site is necessary. 

Q13 

Weitere Hilfsmittel wie Apps oder Datenbrillen werden zukünftig dabei helfen die 

Unterstützung durch die technische Hotline des Herstellers zu verbessern. 

Additional tools like apps or data glasses will help to improve the remote support of 

the technical hotline in future. 
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Ich bin skeptisch ob diese Hilfsmittel die Unterstützung durch die technische Hotline 

des Herstellers verbessern. 

I am skeptical if those tools will improve the remote support of the technical hotline. 

Q14 

Uns wurde schon oft von kompetenten Mitarbeitern an der technischen Hotline eines 

Herstellers geholfen. 

Competent staff at the technical hotline helped us many times in the past. 

Die technische Hotline eines Herstellers konnte uns bisher selten weiterhelfen. 

The technical hotline has not been able to help us very often in the past, 

Q15 

Ein einziger Ansprechpartner an der technischen Hotline ist besser als viele 

verschiedene, auch wenn er im Einzelfall nicht so schnell helfen kann, da ihm das 

Fachwissen fehlt. 

One contact at the hotline is better than many different, although he is not able to 

help as fast in a given case as he is maybe lacking the expert knowledge. 

Es ist besser jedes Mal mit einem anderen Spezialisten zu sprechen, da dieser 

schneller und besser helfen kann. 

It is better to talk to a specialist every time as he can help faster and better. 

Q16 

Wir bevorzugen nach Möglichkeit immer den gleichen Techniker vor Ort zu haben, 

auch wenn dieser für die Problemstellung nicht der geeignetste ist. 

We prefer to have always the same techncian on site if possible, although he might 

not be the expert for the given issue. 

Wir bevorzugen immer den am besten ausgebildeten Techniker für eine 

Problemstellung vor Ort zu haben, auch wenn das dann verschiedene sind. 

We prefer to have always the best skilled technician for a given issue, although that 

means that we always have somebody else on site. 

Q17 

Am besten ist es einen Servicevertrag abzuschließen, der alle Instandhaltungskosten 

deckelt und planbar macht. 

The best way is to sign a service contract that covers all maintenance costs and allows 

to plan them. 

Ein solcher Servicevertrag ist am Ende des Tages teurer als wenn von Fall zu Fall 

gezahlt wird. 

Such a service contract is more expansive than paying case-by-case at the end. 
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Q18 

Wir bevorzugen nicht durch einen Servicevertrag gebunden zu sein auch wenn die 

Konditionen im Einzelfall schlechter sind. 

We prefer not to be contracted, although the conditions will maybe be a bit worse in 

a given case. 

Grundsätzlich präferieren wir einen Servicevertrag. 

Pricipally, we prefer a service contract. 

Q19 

Eigentlich sollten Wartungsleistungen während der Gewährleistung mit dem 

Maschinenpreis abgedeckt sein. 

Actually, maintenance jobs in the warranty period should be covered by the machine 

price. 

Wartungsleistungen während der Garantiezeit sollten nicht mit dem Maschinenpreis 

abgedeckt sein. Wir entscheiden lieber selber ob wir diese Leistung kaufen oder 

nicht. 

Maintenance jobs in the warranty period should not be included in the machine price. 

We prefer to decide on our own if we buy these services or not. 

Q20 

Wenn eine Wartung außerhalb eines Vertrags angeboten wird, sollten sie am besten 

nach Aufwand mit dem regulären Stundensatz abgerechnet werden. 

If a maintenance job is offered outside of a contract, it should best be paid by the 

hour. 

Wenn eine Wartung außerhalb eines  Vertrags angeboten wird, sollte sie am besten 

für einen Pauschalpreis angeboten werden. 

If a maintenance job is offered outside of a contract, it should best be paid with a 

lumps sum. 

 

Q21 

Optimierungen müssen von den eigenen Mitarbeitern angestoßen werden. 

Optimizations need to be initiated by our own staff. 

Impulse durch einen externen Dritten sind notwendig um Optimierungen 

anzustoßen. 

Impulses of external specialists are necessary to initiate optimizations. 

Q22 
Es ist besser in die eigenen Mitarbeiter zu investieren als von außen Know-How 

einzukaufen. 
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It is better to invest in our own staff than buying know-how externally. 

Es ist besser Know-How von außen einzukaufen als es langwierig selbst aufzubauen. 

It is better to buy know-how externally than building it up slowly yourself. 

Q23 

Wir entwickeln unsere Mitarbeiter permanent weiter, da sich das langfristig auszahlt. 

We continuously develop our own staff as it pays off in the long run. 

Eine langfristig angelegte Ausbildung der Mitarbeiter macht bei uns wenig Sinn. 

A long-term development of our own staff does not make that much sense. 

Q24 

Die Arbeit von externen Prozessberatern in unserer Fertigung ist selten nachhaltig. 

The work of external process consultants is not sustainable in most cases. 

Externe Prozessberater tragen nachhaltig zum Erfolg unserer Fertigung bei. 

External process consultants conduce sustainably to our success. 

Q25 

Wir bevorzugen es, wenn der Hersteller in unserem Land Trainingscenter betreibt, in 

denen wir unsere Mitarbeiter schulen können. 

We prefer that the producer maintains trainings center in our country to train our 

staff. 

Wir bevorzugen die Schulung unserer Mitarbeiter bei uns vor Ort. 

We prefer that the producer trains our staff at our site. 

Q26 

Viele Inhalte (Bedienung, Programmierung, Wartung) können gut  auch über das 

Internet in Form von online Trainings vermittelt werden. 

Many topics (operation, proggramming, maintenance) can easily be trained via online 

trainings. 

Viele dieser Inhalte können nur schlecht über das Internet in Form von online 

Trainings vermittelt werden.  

Many of these topics can hardly be trained successfully via online trainings. 

Q27 

Wir bevorzugen wenn uns Kennzahlen zur Bewertung unserer Prozessgüte zukünftig 

über das Internet zur Verfügung gestellt werden.  

We prefer that key figures regarding our process performance will be provided via 

the internet in future. 

Wir bevorzugen wenn ein Prozessberater auch zukünftig zu uns vor Ort kommt um 

diese Kennzahlen zu erheben und mit uns zu besprechen. 
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We prefer that in future a process consultant is still visiting us, collect the data on site 

and discuss the results together with us. 

Q28 

Es ist gut vorstellbar, dass unsere Mitarbeiter zukünftig aus der Ferne mit Hilfe von 

Videoübertragungstechnik live an unserer Maschine durch den Hersteller geschult 

werden. 

It is easily imaginable that our staff will be trained with video transmission technique 

live at our machine with the remote support of the producer. 

Ich bin skeptisch, ob wir solche Trainingsformen nutzen werden. 

I am skeptical if we will use such training services. 

Q29 

Idealerweise werden unsere Mitarbeiter durch Techniker geschult, da sich diese 

technisch sehr gut mit der Maschine auskennen. 

Ideally our staff is trained by technicians, as they are very familiar with the machine 

technically. 

Idealerweise werden unsere Mitarbeiter durch Trainer geschult, die Inhalte besser 

vermitteln können. 

Ideally our staff is trained by trainers, as they are better in transferring the 

knowledge. 

Q30 

Beratungsdienstleistungen zu Prozessoptimierungen werden am besten von 

Technikern durchgeführt. 

Consulting services that aim at process optimizations are best provided by 

techncians. 

Diese Beratungsdienstleistungen zu Prozessoptimierungen sollten besser von 

Prozessspezialisten durchgeführt werden. 

These consulting services that aim at process optimizations are best provided by 

process specialists. 

Q31 

Wir bevorzugen individuell auf uns zugeschnittene Trainings durch Spezialisten auch 

wenn dies höhere Kosten verursacht. 

We prefer individually tailored trainings, although they are more expansive. 

Wir bevorzugen kostengünstigere Standardtrainings und glauben, dass alle 

relevanten Themen dadurch abgedeckt werden. 
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We prefer cheaper standard trainings, because we belief all necessary topics will be 

covered by them, too. 

Q32 

Wir vergleichen uns mit anderen Unternehmen aus der Branche um dadurch 

Verbesserungspotenziale bei uns zu erkennen. 

We benchmark ourselves with other companies in our industry to detect optimization 

potential. 

Der Vergleich mit anderen Unternehmen aus der Branche hilft uns wenig dabei 

Verbesserungspotentiale zu erkennen. 

Benchmarking does not help us to detect optimization potential. 

Q33 

Audits, die die Prozessgüte bei uns objektiv bewerten und Schwachstellen aufzeigen, 

helfen uns bei der Weiterentwicklung des Unternehmens. 

Audits that objectively evaluate our process performance and detect weaknesses 

help us to further develop our company. 

Das reine Aufzeigen von Schwachstellen in Form eines Audits bietet wenig Nutzen bei 

der Weiterentwicklung des Unternehmens. 

Just the highlighting of weaknesses in an audit offers little benefit for the 

development of our company. 

Q34 

Im Maschinenpreis sollten die notwendigen Trainings bereits inkludiert sein. 

Necessary trainings should already be included in the machine price. 

Im Maschinenpreis sollten keine Trainings inkludiert sein. Wir kaufen lieber nach 

Bedarf. 

The machine price should not include trainings. We prefer to buy on demand. 

Q35 

Kosten für Trainings und Beratungen bei uns vor Ort sollten durch eine Pauschale 

gedeckelt sein. 

Cost for trainings and consulting jobs at our site should be covered by a lump sum. 

Trainings und Beratungen bei uns vor Ort sollten nach Aufwand pro Stunde 

verrechnet werden. 

Trainings and consulting services a tour site should be paid by the hour. 

Q36 
Wir bevorzugen Trainings von Fall zu Fall zu zahlen. 

We prefer to pay trainings on a case-by-case basis. 
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Wir bevorzugen ein vergünstigtes Trainingskontigent zu kaufen, das nach und nach 

in Anspruch genommen werden kann. 

We prefer to buy a cheaper trainings contingent that can be depleted over the time. 

 

Demographic questions 

 

Position (of respondent in the company) 

 Executive board 

 Production management 

 Purchasing 

 Internal Maintenance 

 Operator 

 Other ______________ 

Industry (of respondent’s company)  

 Metal processing 

 Electronics 

 Machinery  

 Automotive 

 Other ________________ 

Employees (of respondent’s company or group of companies)     

 1 - 100 

 101 - 250 

 251 - 500 

 501 - 1000 

 1001 - 5000 

 5001+ 

Revenue (of respondent’s company or group of companies)  

 1 – 10.000.000 EUR p.a. 

 10.000.001 – 50.000.000 EUR p.a. 

 50.000.001 – 250.000.000 EUR p.a. 

 250.000.001 – 1.000.000.000 EUR p.a. 

 1.000.000.001+ EUR p.a. 

Revenue from abroad (of total revenues) 
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 0% till <25% 

 25% till <50% 

 50% till <75% 

 75% till 100% 
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