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Abstract 

This study examines the impact of employees’ customer education behavior on rapport and 

customers’ evaluations in after-sales service on product/service bundles. While prior research 

has been mainly focused on the identification of appropriate employee behavior in pure 

services, research attention to this behavior in product/service bundles is lacking. This may be 

because prior research recognized that customers’ evaluations in product/service bundles are 

mainly based on the perceived technical service quality (e.g., Mittal & Lassar, 1998). Because 

the purpose of this type of service is to solve customers’ problems with a product. 

This study models technical service quality, customer education, rapport, and customers’ 

evaluations in product/service bundles. Customer education is assessed from customers’ and 

employees’ perspective to provide a more adequate and complete analysis. The model is 

tested using survey data from both customers (N=107) and employees (N=18), experimental 

data from customers (N=33), and firm records. 

PLS (partial least squares) results reveal that customer education is directly and/or 

indirectly positively related to rapport and customer satisfaction. While interpersonal 

adaptability is not necessary when employees provide only basic and standard information to 

customers, customer satisfaction is highest when both customer education and interpersonal 

adaptability are high. Moreover, customer education has a positive effect on technical service 

quality, firms’ customer orientation, and employee creativity. The study findings 

demonstrated that customer education initiatives are considered beneficial for both 

maintenance and repair services. Although the experimental results indicate that the provision 

of extra information is not significantly related to customer satisfaction, it has a positive effect 

on technical service quality for repair activities.  
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Executive summary 

Especially in services, the creation of sustainable competitive advantage by excelling in the 

perceived core service is difficult because there are many firms that offer similar service-

offerings (Grönroos, 1988). Hence, firms continuously seek for alternative ways to achieve 

more sustainable competitive advantage. These alternative ways need to be less visible than 

the core service (Ligas, 2004) and to be valuable for both the firm and customers (Barney, 

1991), thereby making imitation by competitors more difficult. 

This study is focused on alternative aspects that are to some degree related to technical 

service quality, and that could contribute to the achievement of sustainable competitive 

advantage. In more detail, the main focus of this study is on employees’ customer education 

behavior, rapport, and customers’ evaluation. The current study is concentrated on product 

service/bundles. This type of service consists of situations in which customers usually own a 

product for a longer period of time, and the necessary maintenance and repair services are 

generally performed by a specialized firm. 

The following research question is central to this study: “To what extent does employees’ 

customer education behavior have an effect on rapport and customers’ evaluation in after-

sales service on product/service bundles?”. 
 

Method. The developed conceptual framework was operationalized by using a measurement 

instrument that consists of scales from the present literature. To acquire a realistic picture of 

the current situation, data was collected from three different sources – customers, employees, 

and firm records. Two questionnaires were developed using online tool Qualtrics. This tool 

was used because it features the possibility of linking the collected data, which was obtained 

from three sources, to a specific service encounter. The study was conducted during a 

research internship at Beko Bakkerij Techniek. This firm is focused on selling bakery 

machinery and tools, and providing maintenance and repair services to bakery machinery. The 

conceptual framework was examined by conducting a survey. The survey sample contained 

107 customers who own bakery machinery, and 18 employees who perform the necessary 

maintenance and repair services to these machinery. Furthermore, an experiment was 

conducted to gain more understanding of the relationship between customer education and 

customer satisfaction by manipulating the amount of information that was provided to the 

customer during the service encounter. The control group consisted of customers who 

participated in the survey, and the manipulation group contained 33 customers who received 

extra information about products and services. Moreover, all employees were involved in this 
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experiment. The conceptual framework was examined by performing a PLS (partial least 

squares) analysis. This data analysis method was used because it is able to estimate the 

relationships in the conceptual framework without stringent assumptions about the 

distribution of variable scores or sample size. 
 

Results. First, the main finding of this study is that customer education is directly positively 

related to rapport and indirectly related to customer satisfaction. This may be because 

customer education could increase the value of the service-offering, and enhance customers’ 

perception of firms’ expertise and capability to perform maintenance and repair services. 

Moreover, the obtainment of additional information could ensure that customers become more 

willing to establish rapport because it is more beneficial and useful for them (Ford, 2001). 

Second, the study findings demonstrated that customer education and rapport are 

positively related to technical service quality. An explanation for this is that customers obtain 

more knowledge and insight into the conducted maintenance and repair services. However, 

firms’ customer orientation has a negative effect on technical service quality. This may be 

because the customization and personalization of the service-offering could reduce service 

encounter’ efficiency. Hence, customer education and rapport could be essential to provide 

high-quality services. 

Third, study results indicated that customer satisfaction is highest when both customer 

education and interpersonal adaptability are high. This may be because more specific and in-

depth information about, for example, the conducted services is provided during the service 

encounter. Hence, employees need to adapt their customer education initiatives to customers’ 

vocabulary and to a specific service situation to achieve shared meaning and understanding. 

Moreover, the effect of interpersonal adaptability on rapport and firms’ customer orientation 

under high levels of customer education remained unclear. An explanation for this is that the 

provision of detailed information on its own could meet customers’ needs, and their 

expectations of obtaining special treatment benefits. Hence, interpersonal adaptations might 

become less important in this situation. Although high interpersonal adaptability leads to 

higher customer satisfaction when customer education is high, the skill is detrimental under 

low levels of customer education. This is because employees provide only basic information 

which is relatively easily to understand for customers. Hence, effective communication could 

be relatively easily achieved without a strong need for interpersonal adaptations. 

Fourth, customer education initiatives are considered beneficial for both maintenance and 

repair services. In more detail, the study findings indicated that the effect of customer 
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education on rapport is moderated by service encounter type. Because the effect is slightly 

stronger for service encounter that are focused on maintenance activities compared to repair 

activities. This may be because customers are faced with a problem that needs to be solved for 

repair activities. Hence, customers are mainly focused on solving this acute problem instead 

of obtaining additional information about products and/or services in these stressful situations. 

Fifth, although the experimental results indicated that the provision of extra information 

is not significantly related to customer satisfaction, it has a positive effect on technical service 

quality for repair activities. This may be because customers obtain additional useful 

information about products and conducted services in a tangible way that can be kept and 

checked at any moment. 
 

Theoretical contributions. First, the main contribution of this study is the examination of the 

impact of employees’ customer education behavior in after-sales on product/service bundles. 

Although prior research recognized the impact of customer education on rapport in pure 

services (e.g., Webb & Barrett, 2014; Gremler & Gwinner, 2008) and indicated that 

customers want to obtain specific information about products and services in professional 

services (Ford, 2001), customer education has received little attention in product/service 

bundles. Moreover, this study provided more understanding in the relationship between 

customer education and technical service quality.  

Second, this study provided scholarly insight into customers’ evaluation process of 

product/service bundles. While prior research recognized technical service quality as the main 

driver for this type of services (e.g., Mittal & Lassar, 1998), this study indicated that customer 

education, rapport and firms’ customer orientation also influence customers’ evaluations. 

Third, although prior research assessed customer education only from one perspective, 

this study approached customer education from both customers’ and employees’ perspective. 

This study contributes to the existing literature because the assessment of both perspectives 

could provide a more adequate and complete analysis (Chandon, Leo & Philippe, 1997). 
 

Managerial contributions. First, managers should focus their limited time, attention and 

resources on creating customer education programs. This is because customer education 

initiatives could enhance the value of the service-offering, lead to higher evaluations, and 

contribute to the establishment of rapport. Although the provision and acquisition of 

information could extend the service encounter duration and reduce its efficiency, customer 

education is beneficial for both maintenance and repair services. In more detail, managers 

should create scripts and strict guidelines to manage and control these customer education 
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programs. This is important to specify firms’ expectations of customer education in service 

encounters, and align the customer education behavior of individual employees to each other. 

Hence, managers could keep control of (I) the information that is provided and acquired, (II) 

the information that is not shared with customers (kept internally), and (III) the way in which 

information is provided and acquired. 

Second, managers should not only focus on the short-term implications of customer 

education, but should also pay attention to the sustainability of customer education. In more 

detail, managers should adapt the customer education initiatives to changing customers’ needs 

and the changing environment. This could only be achieved when (main) customers, 

manufacturers and employees are involved in this continuous process. Hence, customer 

education could contribute to the achievement of more sustainable competitive advantage. 

Third, managers should consider (I) interpersonal adaptability and (II) age in their 

recruitment decisions. First, managers should recruit employees not only on their technical 

capabilities but should also consider social aspects. This is because the study indicates that 

employees with high interpersonal adaptability skills are more able to adjust their customer 

education initiatives to a specific service situation, which lead to higher customer satisfaction. 

Second, managers should focus on achieving a balanced combination of employees. This is 

because the study illustrates that younger employees provide higher technical service quality 

than older employees, and customer satisfaction is higher for older employees. Moreover, 

employee tenure is positively related to their customer education initiatives. 
 

Limitations and further research. First, the study findings are based on relatively small 

samples of employees and customers, which limited the study results. Further research should 

be conducted among a larger set of respondents to provide a more adequate and complete 

view of the effect of employee adaptability, and to reduce the possibility of biased results. 

Second, the data of this study is cross-sectionally collected. Hence, the long-term effects 

of customer education could not be examined. Further research should examine the long-term 

effects of customer education, and assess the effect of customer education for different service 

situations. 

Third, the generalization of this study is limited because most of the respondents were 

male, and relatively old. Hence, the study results are not generalizable for younger, and/or 

female customers and employees. Further research should be focused on markets that consist 

of customers who have more equally distributed characteristics, for example smartphone and 

laptop services.  
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Introduction 

To succeed in an increasingly competitive market, today’s firms are challenged to create 

highly valuable products and/or services that meet customers’ needs and expectations, and 

that could gain competitive advantage. Especially in services, the creation of sustainable 

competitive advantage by excelling in the perceived core service is difficult because there are 

many firms that offer similar service-offerings (Grönroos, 1988). And firms could relatively 

easily imitate each other’s unique capabilities through increased technology and/or available 

expertise (Ligas, 2004). Hence, firms seek for alternative ways to achieve more sustainable 

competitive advantage. These alternative ways need to be less visible than the core service 

(Ligas, 2004) and to be valuable for both the firm and customers (Barney, 1991), thereby 

making imitation by competitors more difficult and hence offering the potential for 

sustainable competitive advantage (Baines, Lightfoot, Benedettini & Kay, 2009). 

The service encounter, which is often the only contact situation between the firm and the 

customer (Bitner, Booms & Tetreault, 1990), offers firms the perfect opportunity to create 

sustainable competitive advantage. In this ‘moment of truth’, firms need to demonstrate to 

customers that their service-offering is in line with or beyond customers’ needs and 

expectations, and that they offer more value to customers compared to their competitors. 

There are in general two types of service encounters. First, pure services are situations in 

which no tangible object is exchanged and customers completely consume the service during 

service encounters (e.g., hairdressers). Second, product/service bundles are situations in 

which customers usually own a product for a longer period of time, and the necessary 

maintenance and repair services are generally performed by a specialized firm. Although both 

types of service have different characteristics, employees interact directly with firms’ 

customers in service encounters on both service types. Hence, firms are completely, or at least 

partially, dependent on their employees to deliver a high-quality service. So, the manner in 

which employees behave during this moment of contact is crucial to customers’ evaluation.  

Considerable research attention has been paid to the identification of appropriate 

employee behavior during service encounters to develop and deliver a high-quality service. 

Most of these studies were focused on pure services (e.g., Leischnig & Kasper-Brauer, 2015; 

Fatima & Razzaque, 2014) and revealed higher customers’ evaluations if employees exhibit 

appropriate behaviors during these moments of contact (Hoogervorst, Flier & Koopman, 

2004; Brady & Cronin, 2001). Previous research was focused on this type of service because 

customers’ evaluation is mainly based on the perceived functional service quality, which 
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refers to the manner in which the service-offering is delivered to customers during the service 

encounter (Grönroos, 1984). This is caused by the fact that pure services are characterized by 

intangibility, so that customers are often not able to evaluate the technical service quality, 

which is defined as the quality of the core service that is received by customers during the 

service encounter (Grönroos, 1984). In contrast, research on appropriate employee behavior in 

product/service bundles is lacking. As the core content of this type of service is to solve and 

avoid problems with a product (Hakanen & Jaakkola, 2012), customers’ evaluation is mainly 

based on the perceived technical service quality (Mittal & Lassar,1998). 

Based on aforementioned study outcomes in product/service bundles, this study is 

focused on alternative aspects that are to some degree related to technical service quality, and 

that could create sustainable competitive advantage. First, it is expected that the exhibition of 

specific employee behavior could impact customers’ service encounter evaluation. This is 

because employees could demonstrate customers that they and the firm have the required 

knowledge and skills to solve customers’ problems in a professional way (Barney, 1991). 

Hence, employees’ customer education behavior, which consists of the provision and 

acquisition of information about firms’ products and services, could contribute to customers’ 

perception of firms’ ability and professionality. This statement is supported by the study of 

van der Heijden, Schepers, Nijssen & Ordanini (2013) who found that customer education 

initiatives are indirectly related to service recovery quality. So, customer education could be 

an important aspect in service encounters on product/service bundles as long as the interaction 

provides customers useful and relevant information about products and services. Second, the 

establishment of rapport, which is defined as a commercial relationship between the 

employee and the customer (Gremler & Gwinner, 2000), is considered as a potential way to 

gain competitive advantage (e.g., Palmatier, 2008). Because rapport is important to customer 

retention (Suh, Greene, Israilov & Rho, 2015; Lemon, White & Winer, 2002), firms’ 

performance (Palmatier, 2008), and firms’ long-term success (Rust & Zahorik, 1993). In 

addition, customers are more willing to establish rapport when they classify the relationship 

as useful (Ford, 2001). This is because customers obtain relevant information that is 

(probably) unknown to them in service encounters. Hence, rapport might also be considered 

as a consequence of customer education.  

In summary, this study is focused on the impact of customer education and rapport in 

product/service bundles. The following research question is central to this study: “To what 

extent does employees’ customer education behavior have an effect on rapport and 

customers’ evaluation in after-sales service on product/service bundles?”. 
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This study aims to offer three important contributions. First, while prior research has 

focused mainly on the identification of appropriate employee behavior in pure services, this 

behavior has received little attention in product/service bundles. The literature recognizes that 

the provision of specific information about products and services through employees is 

expected by customers in specialized services (Ford, 2001), and is indirectly related to service 

recovery quality in product/service bundles (van der Heijden et al., 2013). However, empirical 

evidence remains scant. This study examines the effect of employees’ customer education 

behavior in service encounters on product/service bundles. 

Second, prior research generally examines customer education only from one perspective, 

namely from the customer (e.g., Suh et al., 2015; Marshall & Bly, 2004) or the employee 

(e.g., van der Heijden et al., 2013; Gray & Meister, 2006). In contrast to prior research, this 

study assesses customer education from both customers’ and employees’ perspective. 

Because the examination of both perspectives could provide a more adequate and complete 

analysis because different perspectives could result in different outcomes. This is supported 

by the study of Chandon, Leo & Philippe (1997) who suggested that the quality of the 

interaction between the employee and the customer cannot be examined only from one 

perspective. This is because both groups value different aspects of the interaction. 

Third, although it is expected that customers want to obtain specific information about 

products and services in specialized services (Ford, 2001), the extent to which the provision 

of information is related to customers’ evaluations is unknown. To obtain insight into this 

causal effect, a field experiment is conducted in which the amount of information that is 

provided to customers during the service encounter is manipulated. 
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1. Theoretical background & hypotheses development 

This chapter describes the current study in more detail and is structured as follows: First, the 

theoretical background that supports this study is described and the hypotheses are 

formulated. Second, a conceptual framework is developed that provides a clear visualization 

of the formulated hypotheses and their underlying relations. 

1.1. Theoretical background 

Although the main focus of this study is on customer education and rapport, this paragraph 

introduces three other related aspects that are central to this study. 

First, it is expected that employee adaptability, which is defined as employees’ ability to 

adjust their behavior to the interpersonal and service-offering demands of the service 

encounter (Leischnig & Kasper-Brauer, 2015), could contribute to the creation of competitive 

advantage. Because it is expected that employees who are able to adapt, for example, their 

customer education behavior to a specific situation could create shared meaning and 

understanding with different customers in a variety of service situations. 

Second, firms’ customer orientation could be important because firms could gain 

competitive advantage by creating customer-oriented solutions that offer superior value to 

customers (Huber, Herrmann & Morgan, 2001). These solutions can only be offered when the 

firm has sufficient understanding of the needs of their (main) customers, and of the domain in 

which the firm is operating. Moreover, firms that are capable to adjust their service-offering 

to specific customers’ needs and expectations are considered as flexible firms. Barney (1991) 

considered firms’ flexibility as a condition of competitive advantage. 

Third, it is expected that employee creativity (detailed definition is stated in Paragraph 

1.1.4) could contribute to the creation of sustainable competitive advantage. This is because 

employees may form an important source of information because they are in contact with a 

variety of customers, and perform services to a diverse product portfolio. Employee creativity 

could relate to some degree to technical service quality because, for example, employees can 

come up with creative solutions to customers’ current problems, new and practical ideas to 

improve technical service quality, and new routines for better performing maintenance tasks. 

In summary, this study is focused on the following aspects related to technical service 

quality that could create sustainable competitive advantage in product/service bundles, 

namely customer education, employee adaptability, rapport, firms’ customer orientation, and 

employee creativity. The following subparagraphs provide additional information, where 

appropriate, about aforementioned aspects. 
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1.1.1. Customer education 

Antonios (2011) gives a detailed definition of the term customer education: “all and any 

educational initiatives undertaken by a firm to better educate, inform, and develop the 

knowledge and skills of the customers” (Antonios, 2011, p.3). Firms could educate their 

customers in various ways, for example, by self-instructional material (instruction manuals 

and advertisements), employee interaction, formal courses (seminars and workshops), and 

web sites and multimedia (Suh et al., 2015; Antonios, 2011). Previous research has 

recognized the importance of customer education because it could foster the development of 

positive customer attitudes (Honebein, 1997). This is because customers might want to obtain 

more product knowledge to optimally use products and/or services. 

Although firms could perform some customer education activities internally (e.g., web 

sites and multimedia), firms are also dependent on employees who are in contact with 

customers to perform this task. Hence, successful customer education is the ability and 

motivation of employees to appropriately implement customer education strategies in real 

time. Customer education behavior refers to the extent to which employees provide 

information about products and services to their customers, and acquire information about 

experiences with firms’ products and services from customers. The acquisition of information 

is also considered as a part of customer education because employees could provide more 

relevant information to customers as they acquire information about customers’ experiences, 

and ideas and suggestions. Customer education behavior is to some degree in-role behavior 

because the firm and customer expect that the employee provides key-information about, for 

example, the performed services. The provision of more in-depth information that exceeds 

customers’ expectations or firms’ directives is extra-role behavior because it consists of 

additional actions that fall beyond employees’ job description. 

Employees’ customer education behavior consists of three behaviors, namely asking 

questions, giving advice, and sharing expertise and knowledge (Gremler & Gwinner, 2008). 

First, employees could determine customers’ needs by asking them specific questions. 

Second, employees could provide advice to their customers about product or service features, 

could recommend them about specific (new) products or services, and could provide insight 

into side issues that are indirectly related to products or services. Third, employees could 

share their own expertise and knowledge about a specific product or service with their 

customers. 
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1.1.2. Employee adaptability 

The term employee adaptability is derived from the concept of adaptive selling; in which 

salespersons adjust their “sales behaviors during a customer interaction across customer 

interactions based on perceived information about the nature of the selling situation” (Weitz, 

Sujan & Sujan, 1986, p.175). 

Employee adaptability has become more important because today’s customers expect to 

receive customized services that are individualized based on their specific needs, instead of a 

‘one-size-fit-all’ service (Gwinner, Bitner, Brown & Kumar, 2005). As for customer 

education initiatives, employees are often responsible for this customization task because only 

they are in contact with customers. Therefore, the degree of customization is strongly 

dependent on employees’ ability to adjust the service delivery process and service-offering to 

specific customers’ needs. 

1.1.3. Rapport 

According to the literature, both the customer and the firm could benefit from the 

establishment of a commercial relationship. First, customers could receive special treatment 

benefits (e.g., faster service and additional services), confidence benefits (e.g., knowing what 

to expect in the service encounter), and social benefits (e.g., personal recognition of 

customers by employees) (Gwinner, Gremler & Bitner, 1998). Second, firms could benefit 

from this relation because it is generally accepted that loyal customers generate more revenue 

for a longer period of time (Rust, Lemon & Zeithaml, 2004; Berry, 1995). In addition, the 

acquisition of new customers is often more expensive than the retention of existing customers 

(Berry, 1995). However, in the case that the long-term benefits do not outweigh the long-term 

costs, it is not advised to establish a commercial relationship (Morgan & Hunt, 1999). 

The following factors are considered as drivers of relationships: Conflict (negative), 

seller experience, communication, relationship investments, similarity, relationship benefits, 

dependence on seller, interaction frequency, and relationship duration (Palmatier, Dant, 

Grewal & Evans, 2006). By comparing these aforementioned drivers to product/service 

bundles, the development of rapport could be important for customers for the following 

reasons. First, firms that provide these specialized services may possess specific knowledge 

and experience that could be important for customers (seller experience). Second, compared 

to pure services, a relatively small number of firms provide these specialized services which 

making customers more dependent on these firms (dependence on seller). Third, customers 

are more willing to engage in a commercial relationship because they are involved in multiple 
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service encounters during the product lifetime (relationship duration). This statement is 

supported by Gremler & Gwinner (2000) who found that rapport is developed in a more 

extensive interaction or series of interactions. Fourth, customers interact more frequently with 

the firm because they use the product on a regular basis. So, there could be an ongoing desire 

for the service (interaction frequency) (Shaker & Basem, 2010). Fifth, customer education 

initiatives and employee adaptability could foster rapport because more qualitative and useful 

information is shared between the employee and the customer during the service encounter 

(communication). 

1.1.4. Employee creativity 

Amabile (1988) provides a detailed definition of the term employee creativity: Employees’ 

ability “to come up with ideas that are both novel and appropriate within a given domain” 

(Amabile, 1988, p.125). According to Amabile (1998) employee creativity can be assessed as 

a function of three components, namely expertise, intrinsic motivation, and creative-thinking 

skills. First, expertise refers to employees’ knowledge and experiences in the broad domain of 

their work. Second, intrinsic motivation is defined as employees’ motivation to solve the 

problem at hand primarily “by interest, satisfaction, and challenge of the work itself and not 

by external pressures” (Amabile, 1998, p.79). Third, creative-thinking skills refers to the 

manner in which employees approach problems and solutions. 

1.2. Hypotheses development 

To answer the research question that is defined in the introduction, this paragraph is focused 

on the formulation of hypotheses that transform the research question into testable 

propositions. This paragraph is divided into seven subparagraphs that include a subset of 

hypotheses that covers the same topic. 

1.2.1. Technical service quality 

As stated in the introduction, technical service quality is central in service encounters on 

product/service bundles (Hakanen & Jaakkola, 2012). In line with this statement, the study of 

Mittal & Lassar (1998) found that technical service quality is the main driver of customer 

satisfaction for car repair services. Based on the aforementioned, it is expected that technical 

service quality is an antecedent of customer satisfaction. Accordingly, it is hypothesized: 

H1: Technical service quality is positively related to customer satisfaction.  
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1.2.2. Customer education 

The study of Burton (2002) stated that customer education is considered as a powerful 

strategy to foster the perceived service quality in, for example, technical and complex 

services. In these service settings, customer education initiatives could cause customers to 

obtain more insight into the conducted maintenance and repair services, and to enhance their 

knowledge of the perceived service. Hence, customers could become more able to assess the 

technical service quality of a service encounter. So, it is expected that customer education is 

linked to customers’ perceptions of technical service quality. Thus, it is hypothesized: 

H2a: Employees’ customer education behavior is positively related to technical service quality. 
 

Employees often display customer education behaviors to build rapport between them and 

customers (Webb & Barrett, 2014; Gremler & Gwinner, 2008). In more detail, the study of 

Gremler & Gwinner (2008) found that information sharing could ensure an initial connection 

between the employee and the customer, which is important for the establishment of rapport. 

According to this study asking questions could foster customers’ sense that employees are 

truly listening to their answers, which could make those customers feel more comfortable. As 

the current study is conducted in a professional service firm that is substantially similar to 

auto mechanics in the study of Ford (2001), it is expected that customers are more willing to 

establish rapport. This is because customers classify this relationship as useful as long as they 

obtain relevant information that is (probably) unknown to them. Therefore, it is hypothesized: 

H2b: Employees’ customer education behavior increases rapport between the employee and the 
customer. 
 

Based on the study outcome of Ford (2001), it is expected that employees’ customer 

education behavior meets customers’ needs with regard to the attainment of specific 

knowledge, and information about products and/or services. This statement is supported by 

the study of Ndubisi (2012) who found that the provision of reliable information by firms is 

positively related to customer orientation. Moreover, employees could gain a better 

understanding of specific customer needs by asking questions (acquisition of information) 

and, accordingly, adjust the service-offering to these needs. Hence, firms demonstrate that 

they care about customers and meet specific customers’ needs. Based on this reasoning, it is 

expected that customer education has a positive effect on customers´ perspective of a firm’s 

customer orientation. Accordingly, the following is hypothesized: 

H2c: Employees’ customer education behavior is positively related to customers´ perspective of a 
firm’s customer orientation. 
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Antonios (2011) proposed that customer education is positively related to customer 

satisfaction. This statement is supported by the study of Winsted (2000) who found that items 

related to customer education have high factor loadings on customer evaluation, namely the 

items ‘the employee was very knowledgeable’ and ‘the employee seemed very intelligent’. 

This is in line with the study of Bell & Eisingerich (2007) who found that customers develop 

a more positive attitude towards the firm when they become more knowledgeable, in financial 

services. Based on the aforementioned, it is expected that customer education is positively 

related to customer satisfaction. Thus, the following is hypothesized: 

H2d: Employees’ customer education behavior increases customer satisfaction. 

 
Role of employee creativity 

It is expected that employees’ customer education behavior could influence two out of three 

creativity dimensions, namely expertise and intrinsic motivation. 

First, customer education could have a positive impact on employees’ expertise because 

employees perform additional tasks that are beyond their regular activities. These additional 

tasks could broaden employees’ knowledge and expertise in a specific domain. Moreover, 

employees may become more critical about their performed activities when they are 

confronted with their own way of working as they share specific knowledge, and information 

about products and services among customers. The study of van der Heijden et al. (2013) 

demonstrated that employees’ customer education behavior is positively related to ideas for 

improvement. Also, the study of Madjar & Ortiz-Walters (2008) found that a higher level of 

customer input, which consists partly of the acquisition of information, is positively related to 

employee creativity. Based on the aforementioned, it is expected that the provision and 

acquisition of information could increase the expertise dimension of creativity. 

Second, customer education could have a positive impact on employees’ feeling about the 

importance of their job activities. Because the amount of information that is provided to 

customers and/or acquired from customers during the service encounter is dependent on 

employees’ exhibition of customer education behavior. Hence, employees could be 

intrinsically motivated to solve the problem at hand in a more creative way. This statement is 

in line with Amabile (1988) who stated that employee’s intrinsic motivation could be directly 

influenced by the work environment. 

Based on aforementioned statements, it is expected that customer education enhances the 

expertise and intrinsic motivation dimensions of creativity. Accordingly, it is hypothesized: 

H2e: Employees’ customer education behavior positively influences employee creativity. 
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1.2.3. Rapport 

The study of Bitner et al. (1990) found that rapport between employees and customers can 

impact the evaluation of goods and services. Based on this finding, it is expected that a 

commercial relationship is positively related to customers´ perception of the perceived 

technical service quality. This suggestion is supported by the reasoning of Xu (2009) who 

thought that the establishment of rapport between nurses and patients could enhance patients’ 

perception of health care quality. Accordingly, the following is hypothesized: 

H3a: Rapport positively influences technical service quality. 
 

The study of Gremler & Gwinner (2000) examined the link between rapport and customers’ 

evaluation. They divided the construct of rapport into two dimensions, namely enjoyable 

interaction and personal connection. They found that an enjoyable interaction is positively 

related to customer satisfaction and word-of-mouth communication in service encounters on 

pure services. Moreover, a personal connection is also positively related to customers’ level 

of word-of-mouth communication, but the effect on customer satisfaction is conflicting 

between two data samples (bank and dental). Although the study of Gremler & Gwinner 

(2000) concluded that the relation between rapport and customer satisfaction is not significant 

for dental services, the study of Macintosh (2009) found a positive significant relationship 

between these constructs in the same service setting. 

Because customers own the machinery for a longer period of time in this service setting; 

the current study takes only the personal connection dimension of rapport into account. This 

is because Gremler & Gwinner (2000) stated that a personal connection is developed in a 

more extensive interaction or series of interactions. Therefore, it is hypothesized: 

H3b: Rapport is positively related to customer satisfaction. 
H3c: Rapport is positively related to customers’ positive word-of-mouth communication. 

1.2.4. Firms’ customer orientation 

As stated in Hartline, Maxham & McKee (2000), it is expected that highly customer-oriented 

firms deliver higher service quality and create higher customer satisfaction than other firms. 

This statement is supported by the study of Ndubisi (2012) who found that firms’ customer 

orientation has a positive effect on customer satisfaction, in the healthcare industry. Based on 

the aforementioned, it is expected that customer-oriented services also enhance customers’ 

positive word-of-mouth communication. This is because customer-oriented firms could create 

superior value for (main) customers. Thus, it is hypothesized: 

H4a: Firms’ customer orientation is positively related to (a) technical service quality,  
(b) customer satisfaction, and (c) customers’ positive word-of-mouth communication. 



 

11 
 

1.2.5. Customer satisfaction 

The study of Mangold, Miller & Brockway (1999) found that the level of word-of-mouth is 

directly related to customer satisfaction or dissatisfaction with previous experiences. This is 

supported by the study of Oh (1999) who found that customer satisfaction is positively related 

to customers’ positive word-of-mouth communication in the hospitability industry. 

Accordingly, the following is hypothesized: 

H5: Customer satisfaction positively influences customers’ positive word-of mouth 
communication. 

1.2.6. Employee creativity 

As found in the study of van der Heijden et al. (2013), it is expected that employee creativity 

is linked to technical service quality. Because employees who are highly creative could, 

compared to less creative employees, generate more novel solutions that are useful in solving 

customers’ problems, and dealing with the service tasks at hand. This is caused by the fact 

that more creative employees approach problems in unconventional ways that extend beyond 

standard proceedings, and are more focused on pleasantly surprising customers (Dong, Liao, 

Chuang, Zhou & Campbell, 2015). Hence, it is thought that creative employees are more 

capable to fulfill specific customer needs, and devise appropriate solutions to actual problems. 

Therefore, the following is hypothesized: 

H6: Employee creativity is positively related to technical service quality. 

1.2.7. Employee adaptability 

Since employees are in contact with a variety of customers in service encounters, it is 

expected that employees need to adapt their customer education initiatives to a specific 

situation. For example, by adjusting the amount of information that is provided, by varying 

the technical complexity of the provided information or by changing the way in which the 

information is provided. Hence, customer education initiatives that are adjusted to a specific 

situation could meet a variety of customers’ needs, expectations and knowledge. According to 

Shannon (1949) the obtainment of feedback is necessary to examine whether customers 

completely understood and received the provided information, and to achieve effective 

communication. Subsequently, employees could decide to repeat the message or adjust the 

information to a specific situation to achieve shared meaning and understanding. Thus, the 

following is hypothesized: 

H7: Employee adaptability moderates the relationship between customer education and (a) 
technical service quality, (b) rapport, (c) firms’ customer orientation, and (d) customer 
satisfaction. These relationships are stronger for high-adaptive employees than for low-adaptive 
employees. 
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1.3. Conceptual framework development 

The conceptual framework is developed based on seven hypotheses that are formulated in the 

previous paragraph. This framework visualizes the relationships between the different 

constructs, identifies the expected direction of these relations, and indicates the included 

control variables (characteristics of the customer, employee, and service encounter). Figure 1 

shows the developed conceptual framework that is central to this study. An overview of the 

construct definitions can be found in Table 1. 

As stated in the introduction, the conceptual framework is assessed from customers’ and 

employees’ perspective. First, customers’ perspective includes only the constructs and control 

variables that are assessed from the customer (indicated by a blue background), and that are 

obtained from firm records (indicated by a green background). Second, employees’ 

perspective includes the constructs that are assessed from the employee (indicated by an 

orange background), the average value per employee for each of the constructs that are 

measured from the customer (indicated by a blue background), and the control variables that 

are obtained from firm records (indicated by a green background). 

 

Figure 1. Conceptual framework 
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Construct Definition 
Customer education The employee's behavior of (I) explaining the performed maintenance and 

repair services to the customer, and (II) acquiring detailed information 
about customers' experiences with firms’ products and services. First 
element includes informing customers about the actual condition of 
products and/or services, explaining specific features and its operating 
system, and offering additional information. Assessed from both customers' 
and employees' perspective. Second element includes proactively soliciting 
suggestions and feedback from customers about a firm's products and 
services, and acquiring diagnostic information on product or service 
performance. Assessed from employees' perspective. 

   behavior 

Technical service 
   quality 

The employee's behavior of providing efficient, adequate, and prompt 
services. Assessed from customers' perspective. 

Rapport Extent to which customers feel that there is a commercial relationship or 
'bond' between them and the employee. It includes employees' behavior 
with regard to the creation of a personal connection, assessed from 
customers' perspective. 

Firms’ customer Customers’ perception of firms’ ability to adjust the maintenance and repair 
services to the needs of (main) customers. Assessed from customers' 
perspective. 
 

   orientation 

Employee creativity The employee's ability to "to come up with ideas that are both novel and 
appropriate within a given domain" (Amabile, 1988, p.125). It may include 
solutions to customers' current problems, new and practical ideas to 
improve technical service quality, and new routines for better performing 
maintenance and repair services. Assessed from employees’ perspective. 

Customer 
   satisfaction 

Customers’ positive overall evaluation of service encounters that are 
provided by the firm (Anderson, Fornell & Lehmann, 1994). Assessed from 
customers’ perspective. 
 

Positive 
   word-of-mouth  

Extent to which customers communicate their positive experiences with a 
firm's services to other people by speaking and writing in an offline and 
online environment. Assessed from customers’ perspective.    communication 

Employee 
   adaptability 

The employee's ability to adapt their customer education initiatives to a 
specific situation. It includes both interpersonal and service-offering 
adaptations; the first contains adaptations to the way in which information 
is provided, the second contains modifications to customer education 
initiatives (e.g., varying the amount of information that is provided, or 
changing the complexity of the provided information). Assessed from 
employees’ perspective. 

Table 1. Key constructs & definitions  
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2. Methodology 

After developing the hypotheses and conceptual framework, this chapter describes the 

research design in more detail. This chapter is divided into two parts because a survey and an 

experiment were performed in this study. Both parts discuss the sample and data collection, 

and measures of both the survey and experiment. Moreover, customer education was 

approached from the service encounter level in both parts. 

To acquire a realistic picture of the current situation, data was obtained from three 

different sources – customers, employees, and firm records. First, customers provided 

subjective information about how they experienced the last service encounter. Second, 

employees provided subjective information about the way in which a service encounter is 

performed. Third, firm records provided additional objective information about a specific 

service situation. 

2.1. Survey design 

This paragraph discusses the surveys that were conducted among customers and employees to 

examine the formulated hypotheses of the conceptual framework (see Paragraph 1.3). 

2.1.1. Sample & data collection 

Firm. The study was conducted during a research internship at Beko Bakkerij Techniek. This 

firm has five offices across the Netherlands and its headquarter is located in Wijchen. Beko 

Bakkerij Techniek is focused on selling bakery machinery and tools, and providing 

maintenance and repair services to bakery machinery. This study was focused on the latest 

element, which consists of performing ongoing maintenance, solving accidental breakdowns, 

helping customers use products and/or services, and providing spare parts. Customers are 

usually assigned to the nearest office that provides the necessary assistance, and performs 

usually all maintenance and repair services to a particular customer. 

 
Customers. The survey was focused on five customer segments in a business-to-business 

context: bakeries, confectioneries, hospitality, pastries, and other institutions. Retail, which 

consists of supermarkets and wholesalers, is the only segment that was excluded from the 

survey. Because it has been impossible to send the questionnaire to the person who was 

present in service encounters that were conducted on this segment. This is because the 

communication often proceeds through the headquarter firm instead of the corresponding 

affiliate, the firm does not track the person who was present in the service encounter, and the 

firm has often insufficient information to contact this person. In contrast, the firm 
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communicates directly with the person who is present in the service encounter and is 

responsible for the maintenance activities, in the other situations. 

The survey was developed using online tool Qualtrics. An advantage of this tool is the 

possibility to send unique survey links to respondents by e-mail. This feature was used to link 

the collected data, which was obtained from three different sources, to a specific service 

encounter. Information about respondents has been treated confidentially and where possible 

removed. The survey has been pretested by two managers and other involved people on 

different devices to check for linguistic and programming errors, and to ensure that the survey 

was functioning under different conditions. To minimize harassment to customers and to 

avoid that customers participate in the survey multiple times to, for example, earn additional 

discounts, customers were allowed to participate in the survey only once. 

The data was collected by conducting an online survey among customers who were 

engaged in a service encounter in the preceding two months. The selected customers received 

an introduction e-mail before the actual invitation was sent to them. This e-mail introduced 

the survey to these customers and clearly explained the importance of their participation. Up 

to two reminders were sent at one-week intervals to those who did not reply initially. 

Customers who completed the survey received ten euro discount on a subsequent purchase in 

firms’ web shop. From a total of 450 distributed surveys, 143 customers (31.8%) participated 

in the survey. Although a relatively high response rate was achieved, the data sample 

consisted of relatively few observations (detailed explanation is stated in Paragraph 3.3.1). 

 
Employees. All 19 employees who are employed by the firm participated in this study. These 

employees specialize in providing onsite maintenance and repair services to a broad product 

portfolio. As for the customer sample, this sample consisted of relatively few observations. 

The data was also collected with an online survey that was developed in Qualtrics. 

2.1.2. Measures 

To retain construct validity, all latent constructs were operationalized by using multi-item 

scales from the present literature (Hair, Black, Babin, Anderson & Tatham, 2006). All 

measurement questions were measured using a 5-point Likert-scale because this type of 

distribution is easy for respondents to answer, and previous research (e.g., Dawes, 2008) has 

shown insignificant differences between 5-point and 7-point formats. The following three 5-

point Likert-scales were used in the questionnaires: “strongly agree” to “strongly disagree”, 

“very satisfied” to “very dissatisfied”, and “very good” to “very bad”. To prevent repetitive 
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answering, different background colors and different answer formats (horizontal and vertical) 

were used interchangeably in the questionnaires. The adopted item scales of all constructs are 

listed below by category (customers, employees, and control variables). Small modifications 

to these scales were required to fit the measurement questions to current study. A complete 

list of all measurement questions in English and Dutch is stated in Appendix A. 

 
Customers. First, customer education was operationalized by using the four-item scale of Bell 

& Eisingerich (2007), which was focused on financial services education by an advisor. 

Second, technical service quality was assessed by using the two-item scale that was 

developed by van der Heijden et al. (2013). This scale measures employees’ problem solving 

behavior with regard to the core activity. One of the initial questions was divided into two 

separate items because this question assesses two specific aspects of a service encounter. 

Third, rapport was operationalized by adopting three out of five measurement questions 

of the item scale of Gremler & Gwinner (2000). This scale assesses the personal connection 

between customers and employees. The other two questions were excluded because they are 

focused on a close relationship between customers and employees. This study setting was not 

focused on the establishment of a close relationship because the interaction frequency 

between customers and employees was relatively low. 

Fourth, firms’ customer orientation was measured by adopting two out of four 

measurement questions of the item scale of Ndubisi (2012). These two questions have the 

highest factor loadings. The other two measurement questions were excluded because one 

question is focused on the employee, and the other question is frequently hard to answer. 

Fifth, customer satisfaction was assessed by using the four-item scale what was 

developed by Macintosh (2009), which was focused on dental services. 

Sixth, positive word-of-mouth communication was operationalized by using the four-item 

scale of Gremler & Gwinner (2000). This item scale was used because the scale consists of 

more specific items and fits best to current study setting compared to similar scales that 

measure customers’ positive word-of-mouth communication (e.g., Hutchinson, Lai & Wang, 

2009). 

 
Employees. First, customer education was operationalized as second-order construct that 

captured provision and acquisition of information. Both dimensions were assessed by 

adopting the multi-item scales of van der Heijden et al. (2013); provision of information 

(three items) and acquisition of information (five items). 
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Second, employee creativity was assessed by using the scale of Dong et al. (2015). These 

measurement questions were modified because this study assessed employee creativity from 

employees’ perspective while Dong et al. (2015) measured this construct from customers’ 

perspective. Furthermore, some measurement questions were merged to one new question 

because the initial questions are almost identical to each other. Eventually, this construct was 

measured by three questions. 

Third, employee adaptability was modeled as a second-order construct with two 

dimensions: interpersonal and service-offering. Both dimensions were measured by adopting 

the multi-item scales of Leischnig & Kasper-Brauer (2015); interpersonal (three items) and 

service-offering (two items). Two items of the latest dimensions were excluded because they 

are almost identical to the included items. 

 
Control variables. The following characteristics of the customer, employee, and service 

encounter were tracked: 

- Customer. Type of service contract, number of machines serviced by the firm, number 

of employees employed, and relation length. 

- Employee. Age and tenure. 

- Service encounter. Type of service encounter and duration. 

2.2. Experimental design 

The field experiment determines the extent to which customer education is causally related to 

customers’ evaluation by manipulating the amount of information that was provided to the 

customer during the service encounter. The focused relation is identified as hypothesis 2d in 

the conceptual model (see Paragraph 1.3). 

2.2.1. Description 

During the experimental period, customers received (I) a usual amount of information or (II) 

an extra amount of information through the employee in the service encounter. The extra 

information was provided through small information cards that contain essential maintenance 

tips and instructions about a particular machine. This is because customers were perhaps not 

present during the service encounter in the current research setting. A reason could be that 

customers who belong to the focused customer segments have frequently different working 

hours from the employees who conduct maintenance and repair services. So, employees 

provided the additional information through cards in every service encounter regardless of 

customer attendance. 
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To involve a majority of the customers to current experiment, information cards were 

developed for the three most commonly owned machines by the focused customer segments. 

A fourth information card introduced the survey to these customers, and clearly explained the 

importance of their participation (see Appendix F). Moreover, the cards were distributed to all 

selected customers who own the selected machines even though no maintenance was 

performed on that machine. Hence, customers received multiple cards during a single service 

encounter to maximize the manipulation effect. Firm records, which contain information 

about the machinery that is at the customer site, were used to keep track of the number of 

information cards that were distributed to a particular customer.  

The employees’ role in this experiment was to distribute the information cards among 

customers in service encounters, and to provide a brief explanation of these cards to them. 

Furthermore, employees indicated customers´ attendance on the digital work order form. 

To examine the causal relation between customer education and customer satisfaction, 

two independent groups of customers were created. Both groups had different conditions and 

customers were randomly assigned to one of these groups. First, the control group consisted 

of customers who participated in the survey of Paragraph 2.1. These customers received the 

usual amount of information from employees in the service encounter. Second, the 

manipulation group consisted of customers who received extra information about products 

and services from employees in the service encounter. 

2.2.2. Sample & data collection 

As in the first phase of the study (conducted survey), the field experiment was focused on five 

customer segments: bakeries, confectioneries, hospitality, pastries, and other institutions. 

Moreover, the data was collected with the same questionnaire. All customers who received 

two or more information cards in the service encounter were invited to participate in the 

survey by e-mail no later than three days afterwards. Up to two reminders were sent at one-

week intervals to those who did not reply initially. From a total of 99 distributed surveys, 33 

customers (33.3%) participated in the survey. The relatively low sample size was caused by 

the fact the firm conducts relatively few maintenance and repair services to the focused 

customer segments during the holiday season (experimental period). The experimental data 

consisted mainly of customers who did not experienced a service encounter during the first 

phase of the study. This is important because customers who did not respond to the initial 

study were probably less willing to participate in the experiment, and provided a less positive 

reflection of the actual situation. 
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3. Data analysis & results 

This chapter examines and analyzes the customer and employee data that was collected from 

the surveys and experiment. 

3.1. Examination of data 

IBM SPSS 22 was used to visualize the descriptive statistics, and to check the data for 

missing values, outliers and the assumption of normality. A detailed overview of the used 

methods, and corresponding outcomes can be found in Appendix B and Appendix C. 

3.1.1. Descriptive statistics 

Table 2 visualizes the descriptive statistics of the customer data sample (N=140). This table 

contains the data that was collected from the survey (N=107) and the experiment (N=33) 

because the mean and standard deviation of the variables were comparable. As can be seen in 

the table, most respondents were male (90.7%) and owner of a bakery and/or confectionery. 

Moreover, respondents varied significantly in age, customer relation length, number of 

employees employed, and number of machines serviced by the firm. The sample 

characteristics of the survey and experiment are stated separately in Appendix B. 

Variable Amount % Variable Amount % 
Gender 1. Male 127 90.7 Number of 

machines 
serviced 
- Mean was 12.7 
  machines 
- SD = 10.4 
  machines 

1. 0-5 51 36.4 
2. Female 13 9.3 2. 6-10 19 13.6 

Age 
- Mean was   
  47.4 years 
- SD = 10.0 years 

1. 15-25 3 2.1 3. 11-15 16 11.4 
2. 26-35 19 13.6 4. 16-20 20 14.4 
3. 36-45 34 24.3 5. 21-25 17 12.1 
4. 46-55 54 38.6 6. 26+ 17 12.1 

5. 56-65 28 20.0 Customer type 1. Bakery 11 7.9 
6. 66+ 2 1.4 2. Confectionery 10 7.1 

Job position 1. Owner 116 82.9 3. ‘Echte Bakker’ * 20 14.3 
2. Business manager 9 6.4 4. Hospitality 8 5.7 
3. Production 
    manager / store 
manager 

6 4.4 5. Bakery & 
    confectionery 

77 55.0 

4. Production 
employee 

1 .7 6. Pastry 6 4.3 
5. Chief baker / chief 
    confectioner 

3 2.1 7. Other institutions 8 5.7 

Type service 
contract 

1. None 48 34.3 
6. Baker 2 1.4 2. High 10 7.1 
7. Confectioner 1 .7 3. Medium 16 11.4 
8. Store assistant / 
    sales assistant 

2 1.4 4. Low (incl. MW + 
    SLM) 

66 47.2 

Customer 
relation length 
- Mean was 
  11.5 years 
- SD = 11.1 years 

1. 0-5 46 32.9 Number of 
employees 
employed 
- Mean was 14.8 
  employees 
- SD = 9.1 
  employees 

1. 0-5 24 17.1 
2. 6-10 36 25.7 2. 6-10 30 21.4 
3. 11-15 15 10.7 3. 11-15 32 22.9 
4. 16-20 20 14.3 4. 16-20 17 12.1 
5. 21-25 4 2.9 5. 21-25 12 8.6 
6. 26-30 10 7.1 6. 26-30 5 3.6 
7. 31+ 9 6.4 7. 31+ 20 14.3 

* ‘Echte Bakker’ is a trademark of an alliance of high-quality bakeries. MW and SLM are specific low service contracts 
Table 2. Descriptive statistics customers (N=140) 
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The main characteristics of the service encounters are described as follows. First, 97 out of 

140 encounters consisted of repair activities (69.3%), 40 of them contained maintenance 

activities (28.6%), and 3 of them were related to a project (2.1%). Second, 33 out of 140 

(23.6%) service encounters were performed by Office 1, 28 of them by Office 2 (20.0%), 30 

of them by Office 3 (21.4%), 25 of them by Office 4 (17.9%), and 24 of them by Office 5 

(17.1%). Third, the mean service encounter duration was 89.8 minutes (SD=97.8 minutes). 

Among the employees (N=19), all were men; 11% were younger than 36 years of age, 

42% were 36-45 years of age, and 47% were 46 years or older; their mean age was 45.1 years 

(SD= 8.8 years), and their organizational tenure averaged 10.0 years (SD=6.9 year). 

3.1.2. Missing values & outliers 

To minimize the number of missing values, customers were required to answer all questions 

on a page before they could continue the questionnaire. One case was deleted because it had 

more than 50% missing values, so it was not possible to calculate reliable estimates for the 

corresponding missing values with an imputation technique (Hair et al., 2006). The univariate 

outliers were retained to the dataset because the values were within the response-scale value 

range (1-5) and/or were possible answers. Two cases that contained multivariate outliers were 

deleted from the further analysis. In summary, 140 customers remained in the dataset after 

deleting the aforementioned cases. 

All cases were retained in the employee dataset because it contained no missing values 

and multivariate outliers. One univariate outlier was remarkable because one employee has 

been working for the firm for 30 years, while the average tenure was 10.0 years. 

3.1.3. Assumption of normality 

Although Hair et al. (2006) identified four assumptions that should be checked in multivariate 

analysis, only the most important assumption (normality) was examined. The other 

assumptions were not checked because the used data analysis method (partial least squares) is 

able to estimate all relationships in the structural model without stringent assumptions about 

the distribution of variable scores or sample size (Jannoo, Yap, Auchoybur & Lazim, 2014). 

As can be seen in Appendix C, contradictory outcomes were obtained from the different 

normality tests for both datasets. Based on the Skewness and Kurtosis values and graphical 

methods, 11 out of 29 variables from the customer dataset and 20 out of 21 variables from the 

employee dataset were considered as normally distributed. As stated before, partial least 

squares was used as analysis method, thus no data transformations were applied to non-

normal variables.   
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3.2. Factor analysis 

The latent constructs, which are stated in the conceptual framework in Paragraph 1.3, were 

extracted by conducting separate factor analyses (principal component analysis) for each of 

the constructs (one-factor models). These one-factor models extract one latent construct and 

contain only measurement questions of the corresponding construct. Principal component 

analysis was used as factor extraction method because the purpose of these factor analyses 

was data reduction, and there was prior knowledge about the structure of separate constructs 

(constructs were operationalized by item scales from the present literature) (Conway & 

Huffcutt, 2003). This paragraph is structured into two subparagraphs. First, the assumptions 

of factor analysis are checked. Second, the outcomes of the factor analyses are discussed. 

3.2.1. Assumptions 

SPSS was applied to check for the assumptions of factor analysis, and for common method 

bias (see Appendix D). The assumptions of factor analysis were met for all constructs of the 

customer dataset (after excluding three measurement questions), and all constructs except 

service-offering adaptability of the employee dataset (after excluding five questions). 

Common method bias was checked because the customer and employee data were 

collected from one source (two online surveys). Harman’s one factor test, which is a one-

factor model that includes all variables of a dataset, was performed to examine if the extracted 

factor does not explain the majority of the variance (Podsakoff, MacKenzie, Lee & Podsakoff, 

2003). Common method bias was not present in both datasets (variance customer dataset = 

39.6%, variance employee dataset = 32.4%). 

3.2.2. Results 

SPSS was used to perform the factor analysis, and compute the reliability of the individual 

latent constructs (including the first-order dimensions of the second-order latent constructs). 

Table 3 shows the individual constructs that were extracted from the customer and employee 

dataset. The associated measurement questions of these constructs and the factor loadings are 

listed in this table. To retain a reliable measurement instrument, all constructs contained at 

least two measurement questions (Bullinger, Anderson, Cella & Aaronson, 1993). All latent 

constructs, except for the constructs service-offering and interpersonal adaptability, were 

reliable because the Cronbach’s alphas (α) of each of these constructs exceeded Nunally’s 

(1978) threshold of .70, and Composite Reliability (CR) exceeded .70 (Hair et al., 2006).  

The low alpha estimate of the constructs service-offering and interpersonal adaptability 

was probably caused by the small sample size (Spiliotopoulou, 2009), and/or the low number 
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of items that were used to measure these constructs (Hair et al., 2006). Moreover, merging 

these two constructs into one construct did not lead to an acceptable alpha estimate. Hence, 

the construct service-offering adaptability was excluded from the further analysis because 

Cronbach’s alpha was not acceptable (α =.39) and it did not met all factor analysis 

assumptions. In contrast, the construct interpersonal adaptability was considered reliable  

(α =.64. CR =.85) and retained in the further analysis. Because Cronbach’s alpha has been 

recognized as being a lower bound for reliability (Peterson & Kim, 2013). 

Constructs Factor Loading 

CUSTOMERS’ PERSPECTIVE  
Customer education (α = .87. CR = .91) 
1. The employee keeps me very well informed about the machinery condition and the services performed. .76 
2. The employee explains machine features and its operating system in a meaningful way. .87 
3. The employee offers me additional machine information. .90 
4. The employee explains to me the pros and cons of the machine or service that is recommended for me.  .85 
Technical service quality (α = .81. CR = .89)  
1. The employee performed the planned maintenance or repair services in an efficient manner. .85 
2. The employee executed the maintenance or repair services in such a way that little disruption was experienced. .85 
3. The employee executed the maintenance or repair services in such a way that the machine could be re-used as soon as possible. .87 
Rapport (α = .85. CR = .91)  
1. I feel like there is a “bond” between this employee and myself. .90 
2. I look forward to seeing this employee when the maintenance is planned. .88 
3. This employee has taken a personal interest in me. .85 
Firms’ customer orientation (α = .85. CR = .93)  
1. Beko Bakkerij Techniek offers personalized services. .93 
2. Beko Bakkerij Techniek makes adjustments to suit customers’ needs. .93 
Customer satisfaction (α = .77. CR = .90)  
1. My choice to use Beko Bakkerij Techniek was a wise one. .90 
2. Overall, I am very satisfied with the decision to use the service provision of Beko Bakkerij Techniek. .90 
Positive word-of-mouth communication (α = .85. CR = .91)  
1. I encourage co-workers and other businesses to do businesses with Beko Bakkerij Techniek. .91 
2. When the topic of service provision comes up in conversation, I go out of my way to recommend Beko Bakkerij Techniek. .92 
3. I have actually recommended Beko Bakkerij Techniek to co-workers and other businesses. .81 
  EMPLOYEES’ PERSPECTIVE  
Customer education  
Provision of information (α = .88. CR = .93)  
1. I completely inform customers about how the machine should be used. .81 
2. I make sure that my customers were informed about my maintenance or repair activities. .95 
3. I always provide information about the actions I took during my service visit to customers. .93 
Acquisition of information (α = .77. CR = .87)  
1. I always take the initiative to obtain detailed information on customers' experiences with our solutions. .79 
2. I actively seek feedback from customers to get information about their satisfaction with the machine. .89 
3. I actively seek feedback from customers to get information about their satisfaction with the service. .82 
Employee creativity (α = .86. CR = .91)  
1. I come up with creative solutions to customer's technical problems. .92 
2. I come up with new and practical ideas to improve service quality. .87 
3. In general, I frequently suggest new ways of performing the maintenance and repair activities. .85 
Employee adaptability  
Interpersonal (α = .64. CR = .85)  
1. I act differently at different times, depending on the situation. .86 
2. I try to match the level of my vocabulary to that of the customer. .86 
Service-offering (α = .39. CR = .77) excluded from further analysis  
1. I usually adapt the type of service to meet the unique needs of each customer. .79 
2. I vary the actual service-offering on previous experiences with a specific customer. .79 

Table 3. Items, constructs & measurement model  
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Smart PLS 2.0 was used to assess the average variance extracted, shared variances of the 

latent constructs, and correlations (see Table 4 and Table 5). Convergent validity was satisfied 

because the average variance extracted for all latent constructs exceeded .5 (Hair et al., 2006), 

and the factor loading of all measurement questions exceeded .5 and the average exceeded .7 

for each latent construct (see Table 3) (Field, 2009). Discriminant validity was met because 

the average variance extracted for each construct exceeded the squared correlations with any 

other constructs (Fornell & Larcker, 1981). As can be seen in both tables, correlations 

between constructs were considered as medium- to large-sized (correlations between .3 and 

.7) (Cohen, 2013). The extracted constructs were calculated by summated scales (summing 

the original scale responses) because all constructs were considered as reliable, and 

convergent and discriminant valid. 

Variable Mean SD 1 2 3 4 5 6 

1 Customer education 3.84 .66 (.72)a .28c .30 .32 .28 .26 
2 Technical service quality 4.21 .65 .52** b (.74) .25 .15 .39 .31 
3 Rapport 3.62 .67 .54** .50** (.77) .16 .28 .38 
4 Firms’ customer orientation 3.83 .64 .57** .39** .40** (.87) .28 .28 
5 Customer satisfaction 4.03 .67 .53** .63** .53** .53** (.82) .44 
6 Positive word-of-mouth communication 3.53 .75 .51** .55** .62** .53** .66** (.78) 
a The average variance extracted of the constructs are indicated on the diagonal, between brackets 
b The Pearson correlations are stated in the lower half of the matrix 
c The shared variances are listed in the upper half of the matrix 
** p ≤ .01 (two-tailed) 
Table 4. Means, standard deviations, average variance extracted, correlations & shared variances customers 

Variable Mean SD 1 2 3 
1 Customer education 3.65 .51 (.53)a .17c .07 
2 Employee creativity 4.26 .57 .32b (.77) .08 
3 Interpersonal adaptability 3.08 .77 .34 -.26 (.68) 
a The average variance extracted of the constructs are indicated on the diagonal, between brackets 
b The Pearson correlations are stated in the lower half of the matrix 
c The shared variances are listed in the upper half of the matrix 
Table 5. Means, standard deviations, average variance extracted, correlations & shared variances employees 

The multidimensionality of the second-order construct customer education approached from 

employees’ perspective was tested by assessing the path weights of the underlying dimensions 

(provision and acquisition of information) in Smart PLS (Chin, 1998). The path weight of 

provision of information was .79 (p<.001) and the weight of acquisition of information was 

.85 (p<.001). Convergent validity was met because average variance extracted exceeded .50 

(provision of information .81 and acquisition of information .70). The correlation between the 

underlying dimensions was significant and medium-sized (.37, p<.05). Hence, discriminant 

validity was met because the correlation was smaller than the average variance extracted. 
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3.3. Model results 

This paragraph discusses the results of the three analyses. First, the survey results of 

customers’ and employees’ perspective are discussed, and are compared with each other. 

Second, the experimental results from customers’ perspective are described in more detail. 

3.3.1. Survey results 

Smart PLS was used to examine all relationships in the structural model. Because this data 

analysis method is capable of obtaining results for relatively small sample sizes (which is the 

case in this study, see Paragraph 2.1.1). The minimum required sample size was calculated by 

using the guidelines established by Hair, Hult, Ringle & Sarstedt (2013). They recommend a 

minimum sample size of (I) ten times the largest number of indicators used to measure one 

construct, or (II) ten times the largest number of paths (indicators and independent variables) 

to one construct in the structural model. In the current study the largest number of paths to 

one construct (technical service quality) was seven (three indicators that assessed this 

construct, customer education, rapport, firms’ customer orientation, and employee creativity). 

This number was reduced to five as these three indicators were merged to one combined 

indicator. Hence, a minimum sample size of 50 respondents was required for this study. This 

requirement was only met for the customer dataset (N=107). This is because the employee 

dataset was limited to 19 respondents since the involved firm employs only 19 employees. To 

examine the statistical significance of the predicted relationships, a 1000-resample 

bootstrapping procedure was used. Bootstrapping is defined as a procedure that creates 

subsamples based on observations that are randomly drawn from the original data (Hair et al., 

2006). 

Before discussing the results, three important aspects of employees’ perspective are 

discussed. First, one employee was excluded from the analysis because this employee was not 

involved in a service encounter during the study. Hence, the employee dataset consisted of 18 

respondents. Second, the constructs and control variables that were obtained from the 

customer dataset were averaged per employee to fit for employees’ perspective (see 

Paragraph 1.3). Third, SPSS was used to test for nested groups. Based on the intra-class 

correlations and direct effects (see Appendix E), it was concluded that the data was not 

clustered and there was no strong need to consider the data as clustered data. Hence, 

employees´ perspective represented individual employees instead of grouped employees. 

All hypotheses were individually supported for customers’ perspective (p<.01), and 12 

out of 14 hypotheses for employees’ perspective (p<.05) (Appendix E). The standardized path 
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coefficients for the main effects model (including direct effects and control variable paths) 

and final model (including direct and moderating effects, and control variable paths) for both 

perspectives are reported in Table 6 (p.28) and all significant paths are visualized in Figure 2 

and Figure 3 (p.27). 

This subparagraph is structured as follows: First, the direct effects and explained variance 

of the dependent variables are discussed and compared with each other. Second, the 

moderating effects are checked and visualized. Third, the significant control variable paths are 

reported. Fourth, both final models are checked for the existence of mediation. 

3.3.1.1. Direct effects 

H1 was supported because both perspectives indicated a significant positive effect of 

technical service quality on customer satisfaction (β =.40, β =.37, p<.01). The effect of 

customer education on technical service quality was positive and significant only for 

customers’ perspective (β =.34, p<.01), which supports H2a. Consistent with H2b, H2c and 

H2e, customer education showed a significant positive effect on rapport (β =.53,  

β =.30, p<.01), firms’ customer orientation (β =.54, β =.23, p<.01), and employee creativity  

(β =.31, p<.01). However, customer education was not significantly related to customer 

satisfaction for both perspectives (β =.19, β =.11, n.s.), so H2d was rejected. Moreover, 

rapport demonstrated a significant positive effect on technical service quality (β =.23, β =.94, 

p<.05) and positive word-of-mouth communication (β =.36, β =.63, p<.01). Thus, H3a and 

H3b were supported. However, rapport was not significantly related to customer satisfaction 

for both perspectives (β =.08, β =.13, n.s.). Contrary to the expectations, firms’ customer 

orientation showed a significant negative effect on technical service quality for employees’ 

perspective (β = -.26, p<.01) and the effect was not significant for customers’ perspective  

(β =.15, n.s.), so H4a was not supported. Consistent with H4b and H4c, firms’ customer 

orientation demonstrated a significant positive effect on customer satisfaction for both 

perspectives (β =.25, β =.37, p<.01) and on positive word-of-mouth only for customers’ 

perspective (β =.28, p<.01). H5 was supported because both perspectives indicated a 

significant positive effect of customer satisfaction on positive word-of-mouth communication 

(β =.29, β =.37, p<.01). However, contrary to the expectations, employee creativity was not 

significantly related to technical service quality (β = -.12, n.s.). Thus H6 was not supported. 
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Comparison of results. The results obtained from customers’ and employees’ perspective 

were substantially similar to each other, and in line with prior research. First, the study 

showed that customer satisfaction was mainly determined by technical service quality and 

customers’ perspective of firms’ customer orientation. This outcome supported the study 

findings of Mittal & Lassar (1998) and Ndubisi (2012). Second, rapport was positively related 

to technical service quality (a large standardized path coefficient was found for employees’ 

perspective). Third, customer education was strongly related to rapport and firms’ customer 

orientation, which supported the findings of Ford (2001) who concluded that customers 

expect and want to obtain specific information about products and services in specialized 

services. This finding supported also the study outcome of Webb & Barrett (2014), who found 

that employees often exhibit customer education behaviors to create rapport. Fourth, customer 

satisfaction was strongly related to positive word-of-mouth communication. This finding 

supported, for example, the study outcome of Mangold et al. (1999) and Oh (1999). 

Although considerable similar results were obtained from customers’ and employees’ 

perspective, there were also some remarkable differences between the perspectives. First, a 

positive significant direct effect of customer education on technical service quality was only 

found for customers’ perspective. Second, firms’ customer orientation was negatively related 

to technical service quality for employees’ perspective while the effect was positive and non-

significant for customers’ perspective. This issue is returned to in the Discussion and 

Conclusion section. Third, firms’ customer orientation was positively related to positive 

word-of-mouth communication only for customers’ perspective. Fourth, all standardized 

paths between customer education and related dependents variables appeared to be lower for 

employees’ perspective than for customers’ perspective. This was also reflected for the 

explained variance of rapport and firms’ customer orientation, an issue that is returned to in 

the Discussion and Conclusion section. 

In addition, the following three remarkable results were obtained. First, the direct effect 

of customer education on customer satisfaction was non-significant. Second, although there 

was a non-significant effect between rapport and customer satisfaction for both perspectives, 

the effect of rapport on positive word-of-mouth communication was positive and significant 

for both perspectives. Third, employee creativity had a negative and non-significant effect on 

technical service quality. This issue is returned to in the Discussion and Conclusion section. 
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Figure 2. Final model customers' perspective 

 

Figure 3. Final model employees' perspective 
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Table 6. PLS results of estimated path coefficients in the research model 

Standardized path coefficients

Hypo- Main Effects Final Main Effects Final

theses Model Model Model Model

Direct effects

- Technical service quality → customer satisfaction H1 .40** .40** .48** .37**

- Customer education → technical service quality H2a .34** .34** .03 -.03

- Customer education → rapport H2b .52** .53** .23** .30**

- Customer education → firms' customer orientation H2c .54** .54** .19** .23**

- Customer education → customer satisfaction H2d .19 .19 .07 .18

- Customer education → employee creativity H2e - - .31** .31**

- Rapport → technical service quality H3a .23* .23* .92** .94**

- Rapport → customer satisfaction H3b .08 .08 .09 .13

- Rapport → positive word-of-mouth communication H3c .35** .36** .63** .63**

- Firms' customer orientation → technical service quality H4a .15 .15 -.20** -.26**

- Firms' customer orientation → customer satisfaction H4b .25** .25** .43** .37**

- Firms' customer orienatation → positive word-of-mouth communication H4c .29** .28** .05 .05

- Customer satisfaction → positive word-of-mouth communication H5 .30** .29** .37** .37**

- Employee creativity → technical service quality H6 - - -.20** -.12

- Interpersonal adaptability → technical service quality .18

- Interpersonal adaptability → rapport -.24**

- Interpersonal adaptability → firms' customer orientation -.16

- Interpersonal adaptability → customer satisfaction -.11

Moderating effects

H7a .01

H7b .35**

H7c .29**

H7d .36**

.16**

.16*

Customer

- Number of employees → customer education .54** .54**

- Number of employees → positive word-of-mouth communication .17** .17**

- Number of machines → customer education .22* .22*

- Number of machines → rapport .18* .18*

- Number of machines → positive word-of-mouth communication -.46** -.46**

- Relation length → technical service quality .12* .12*

- Type service contract low → customer satisfaction .17** .17**

.18* .18*

Employee

- Employee age → employee creativity -.34** -.34**

- Employee age → technical service quality -.20** -.19**

- Employee age → customer satisfaction .26** .20**

- Employee age → positve word-of-mouth communication -.31** -.31**

- Employee tenure → customer education .35** .35**

- Employee tenure → positive word-of-mouth communication .16* .16*

Service Encounter

- Duration → firms' customer orientation .22* .21

- Type (maintenance) → rapport .01

Variance explained (R ²)

- Technical service quality 37.5% 37.5% 69.2% 74.3%

- Rapport 35.3% 37.8% 5.2% 12.6%

- Firms' customer orientation 35.5% 35.5% 9.8% 14.6%

- Employee creativity - - 20.2% 20.6%

- Customer satisfaction 57.9% 57.9% 68.5% 76.0%

- Positive word-of-mouth communication 55.7% 58.3% 66.7% 66.7%

Customers' perspective

- Customer education x interpersonal adaptability → technical service quality

Employees' perspective

*p<.05. **p<.01 (t-statistic respectively >1.96. >2.58)

- Type service contract medium + high → firms' customer orientation

Control variable paths (non-significant effects omitted)

- Customer satisfaction x number of employees → positive word-of-mouth communication

- Customer education x service encounter type (maintenance) → rapport

- Customer education x interpersonal adaptability → customer satisfaction

- Customer education x interpersonal adaptability → firms' customer orientation

- Customer education x interpersonal adaptability → rapport
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3.3.1.2. Moderating effects 

This subparagraph examines the four hypotheses with regard to the moderating effects of 

interpersonal adaptability (H7a-d) and reveals two additional moderating effects through post-

hoc tests. Moderating effects are effects that impact the direction and/or strength of the 

relationship between two variables (Baron & Kenny, 1986). To overcome multicollinearity, 

mean-centered variables were used to test for moderating effects. 

As can be seen in Table 7 (p.30), interpersonal adaptability significantly moderated the 

relationship between customer education and (I) rapport, (II) firms’ customer orientation, and 

(III) customer satisfaction. Two of these moderating effects were considered as small (f²<.15) 

and one as medium (f²<.25). Moreover, the simple slope analysis indicated that both slopes of 

each of these moderating effects were significantly different from each other (p<.01). First, 

the relationship between customer education and rapport was stronger as employee 

interpersonal adaptability increased (β =.35, p<.01), in support of H7b. In other words, high-

adaptive employees needed to provide more information about products and services to 

achieve a certain level of rapport than low-adaptive employees (see Figure 4). As can be seen 

in this figure, rapport was lowest when 

interpersonal adaptability was high and 

customer education was low. The other three 

conditions resulted in almost similar values of 

rapport. Moreover, the direct effects of 

customer education and interpersonal 

adaptability on rapport remained significant 

after the interaction effect was included (βcustomer education =.29, βinterpersonal adaptability= -.24, p<.01). 

Second, H7c was supported because the relationship between customer education and 

firms’ customer orientation was stronger as employee interpersonal adaptability increased  

(β =.29, p<.01). As for rapport, high-adaptive employees needed to provide more customer 

education initiatives to achieve a certain level of firms’ customer orientation than for low-

adaptive employees (see Figure 5). This 

figure shows that firms’ customer orientation 

was lowest when interpersonal adaptability 

was high and customer education was low. 

Furthermore, customer education had a 

significant direct positive effect on firms’ 

customer orientation (β =.23, p<.01). 

Figure 4. Moderating effect of rapport 

Figure 5. Moderating effect of firms' customer orientation 
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Third, the relationship between customer education and customer satisfaction was 

stronger as employee interpersonal adaptability 

increased (β =.36, p<.01), in support of H7d. In 

the case that customer education was high, 

customer satisfaction was highest when 

interpersonal adaptability was high (see Figure 6). 

In contrast, under low levels of customer 

education, customer satisfaction was highest when interpersonal adaptability was low. 

Fourth, hypothesis H7a was rejected because the study outcomes indicated no significant 

moderating effect of interpersonal adaptability between customer education and technical 

service quality. 

 

Post-hoc tests. Post-hoc tests revealed two additional small moderating effects for customers’ 

perspective (f²<.15). First, number of employees positively moderated the relationship 

between customer satisfaction and positive word-of-mouth communication (β =.16, p<.01). 

Figure 7 shows that this relation was more positive for high number of employees than for 

low number of employees. Positive word-of-

mouth communication was highest when 

number of employees and customer satisfaction 

were high. Moreover, the direct effects of 

customer satisfaction and number of employees 

on positive word-of-mouth communication 

remained significant after the interaction effect 

was included (βcustomer satisfaction=.30, βnumber of employees =.17, p<.01). 

Table 7. Moderating effects employees' perspective 

Figure 6. Moderating effect of customer satisfaction 

Moderating effects Hypo- R² Effect Simple slope
theses Coefficient T-statistic CoefficientT-statistic Coefficient T-statisticsize (f²) analysis

Customer education x interpersonal adaptabilityH7a excl. 73.9% -.05 1.408 .25** 3.599 .096 l
      → technical service quality incl. 74.3% -.03 .590 .18 .911 .09 1.469 - .571 ²  n.s.
Customer education x interpersonal adaptabilityH7b excl. 5.9% .25** 3.018 -.08 .912 small .626
      → rapport incl. 12.6% .29** 4.347 -.24** 2.776 .35** 3.181 .0767 4.218**
Customer education x interpersonal adaptabilityH7c excl. 10.1% .18** 2.300 .04 .327 small .591
      → firms' customer orientation incl. 14.6% .23** 3.367 -.16 1.395 .29** 2.847 .0527 3.663**
Customer education x interpersonal adaptabilityH7d excl. 69.8% .04 .577 .13** 2.148 medium .476
      → customer satisfaction incl. 76.0% .18 1.816 -.11 1.273 .36** 4.043 .2583 3.544**
*p<.05. **p<.01. (t-statistic respectively >1.96. >2.58) l Gradient. ² T-statistic

Direct effect Direct moderator effectInteraction effect

Figure 7. Moderating effect of number of employees 
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Second, the relationship between customer education and rapport was stronger for 

maintenance services than for repair services (β 

=.16, p<.05). Figure 8 reveals that rapport was 

highest when customer education was high and 

maintenance services were conducted. In more 

detail, rapport increased for both type of service 

encounters when customer education was high. 

Furthermore, the findings with regard to H7b-d and type service encounter are discussed 
in more detail in the Discussion and Conclusion section. 

3.3.1.3. Control variables 

The following six control variables were significant for customers’ perspective. First, number 

of machines serviced by the firm was positively related to perceived customer education 

initiatives (β =.22, p<.05) and rapport (β =.18, p<.05). This finding supported the study 

outcome of Ford (2001) who found that customers were more willing to obtain specific 

information in professional services. Customers who had a low service contract were more 

satisfied with the service encounter (β =.17, p<.01). This may be because these customers 

experience annually less service encounters compared to medium or high contracted 

customers, so that more radical and necessary maintenance and/or repair services were 

conducted during these service encounters. Moreover, customers who had a medium or high 

service contract were more positive about firms’ customer orientation than other customers  

(β =.18, p<.05). This indicated that these (main) customers observed a more individualized 

service encounter, which supported the statement of Huber et al. (2001), than other customers. 

Moreover, relation length was positively related to customers’ perceived technical service 

quality (β =.12, p<.05). 

For employees’ perspective, older employees were less creative (β = -.34, p<.01) and 

provided a lower technical service quality (β = -.19, p<.01) than younger employees. 

Employees’ tenure positively affected their customer education initiatives (β =.35, p<.01) and 

customers’ positive word-of-mouth communication (β =.16, p<.05). These findings are in line 

with the study of Fu (2009) who found that age decreased employees’ capabilities, and tenure 

Table 8. Moderating effects customers' perspective 

Figure 8. Moderating effect of type of service encounter 

Effect Simple slope
Coefficient T-statistic Coefficient T-statistic Coefficient T-statisticsize (f²) analysis

Customer satisfaction x number of employees excl. 55.7% .30** 3.318 .17** 2.764 small .0358 l
      → word-of-mouth communication incl. 58.3% .30** 3.453 .17** 2.853 .16** 2.996 .062 2.169* ²
Customer education x service encounter type (maintenance) excl. 35.3% .52** 6.665 .03 .374 small .885
      → rapport incl. 37.8% .53** 6.642 .01 .168 .16* 1.998 .042 5.288**
* p<.05. **p<.01. (t-statistic respectively >1.96. >2.58) l Gra dient. ² T-statis ti c

Moderating effects R² Direct effect Direct moderator effectInteraction effect
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increased their knowledge about firms’ processes, and products and/or services. Moreover, 

number of machines serviced by the firm was negatively related to positive word-of-mouth 

communication (β = -.46, p<.01). This may be because these customers were dissatisfied 

about a previous service encounter (e.g., employee was not able to conduct maintenance to a 

particular machine). Hence, these customers were less willing to share their positive 

experiences about the firm with others, and they expressed mainly their negative experiences 

to others (Anderson, 1998). Furthermore, customers who employed a high number of 

employees observed more customer education initiatives (β =.54, p<.01) than other 

customers. This may be because employees could provide particular information about 

products and information to multiple people (employees employed by customer) during a 

single service encounter.  

3.3.1.4. Testing for mediation 

Although most of the hypotheses were individually supported (Appendix E), some 

relationships became weak and/or non-significant when additional predictors entered the 

structural model, for example, customer education on customer satisfaction (H2d) and rapport 

on customer satisfaction (H3b). Mediation analyses were performed to obtain a better 

understanding of these relationships by employing Sobel´s tests (Sobel, 1982). The outcome 

of these tests indicated whether there existed significant indirect effects between the 

independent and dependent variables through mediator variables. The results of the mediation 

analyses are reported in Table 9 and Table 10; non-significant relationships in the final model 

were excluded from the mediation analysis. 

First, the relationship between customer education and technical service quality (H2a) 

was partially mediated by rapport for customers’ perspective (Sobel value=2.11, p<.05), and 

fully mediated by rapport (Sobel value=4.04, p<.01) and firms’ customer orientation (Sobel 

value= -2.23, p<.05) for employees’ perspective. 

Second, the relationship between customer education and customer satisfaction (H2d) 

was fully mediated by technical service quality (Sobel value=2.41, p<.05) and firms’ 

customer orientation (Sobel value=2.62, p<.01) for customers’ perspective. Because the direct 

effect became non-significant after the mediator variables were added. However, the 

mediation analysis for employees’ perspective shown non-significant Sobel values for both 

mediators, namely rapport (Sobel value=.97, n.s.) and firms’ customer orientation (Sobel 

value=1.69, n.s.). 
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Third, H3b was fully mediated by technical service quality for both customers’ (Sobel 

value=2.01, p<.05) and employees’ perspective (Sobel value=2.98, p<.01). Because the direct 

effect between rapport and customer satisfaction became weak and non-significant. 

Fourth, the relationship between firms’ customer orientation and positive word-of-mouth 

communication was partially mediated by customer satisfaction (Sobel value=2.28, p<.05) for 

customers’ perspective. This is because the direct effect size decreased from .54 to .29. 

However, the mediation analysis for employees’ perspective shown a non-significant Sobel 

value for customer satisfaction (Sobel value=.55, n.s.). 

 
Table 9. Mediation effects customers' perspective 

 
Table 10. Mediation effects employees' perspective 

3.3.2. Experimental results 

As stated in Paragraph 2.2, the experiment was focused on examining the causal relationship 

between customer education and customer satisfaction (H2d) by manipulating employees’ 

customer education initiatives. The control group consisted of 107 customers and the 

manipulation group of 33 customers. 27 out of these 33 customers received an explanation to 

the distributed information cards through the employee (manipulation 1), and the other six 

had not received an explanation (manipulation 2) (see Table 11). Most customers received 

Hypo- Standardized path coefficients Mediators Sobel Mediation

theses Excl. mediators Incl. mediators value

H2a - Customer education .55** .23* 1. RA 2.11* Partial

       technical service quality

H2d - Customer education .59** .19 n.s. 1. TSQ 2.41* Full

      customer satisfaction 2. RA 1.03 n.s.

3. FCO 2.62 **

H3b - Rapport .48** .08 n.s. 1. TSQ 2.01* Full

      customer satisfaction

H4c - Firms' customer orientation .54** .29** 1. SA 2.28* Partial

      positive word-of-mouth communication

*p<.05. **p<.01. FCO= firms' customer orientation. RA= rapport. SA= customer satisfaction. TSQ= technical service quality

Direct effect

Hypo- Standardized path coefficients Mediators Sobel Mediation

theses Excl. mediators Incl. mediators value

H2a - Customer education .14 n.s. -.03 n.s. 1. RA 4.04**Full

       technical service quality 2. FCO -2.23*

3. EC -1.55 n.s.

H2d - Customer education .25* .18 n.s. 1. RA .97 n.s. Not

      customer satisfaction 2. FCO 1.69 n.s.

H3b - Rapport .69* .13 n.s. 1. TSQ 2.98** Full

      customer satisfaction

H4c - Firms' customer orientation .48** .05 n.s. 1. SA .55 n.s. Not

      positive word-of-mouth communication

*p<.05. **p<.01. EC= employee creativity. FCO= firms' customer orientation. RA= rapport. SA= customer satisfaction

TSQ= technical service quality

Direct effect
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two or three information cards during the service encounter. During experimental period, 26 

out of 33 service encounters consisted of repair activities, 5 of them contained maintenance 

activities, and 2 of them were related to projects. Because there were insufficient respondents 

for maintenance activities, projects and manipulation group 2, all three data samples were 

excluded from the analysis. So, the experiment was only focused on repair activities and 

explored the difference between the control group and manipulation group 1 (those customers 

who received two or more information cards and an explanation on these cards). 

This subparagraph is structured as follows: First, a manipulation check is performed. 

Second, the results from 

the manipulation group 

are compared with these 

of the control group. 

3.3.2.1. Manipulation check 

SPSS was used to conduct a manipulation check by comparing the mean ratings of customer 

education in manipulation group 1 with those in the control group. The t-test indicated that 

there was no significant difference between these groups (Customer education: Mmanipulation 

group 1=3.86, Mcontrol group=3.80, t-statistic = 1.284). In more detail, customers from 

manipulation group 1 indicated that they actually received one or more information cards 

during the service encounter. Although the manipulation check was not significant, the 

differences in results between both groups for repair activities are discussed below. 

3.3.2.2. Comparing results 

The results of the independent t-tests reported higher evaluations for manipulation group 1 on 

all dependent variables except for firms’ customer orientation than for the control group (see 

Table 12). However, only one of these differences was significant; customers from 

manipulation group 1 indicated that they perceived higher technical service quality compared 

to the control group (Mcontrol=4.10, Mmanipulation 1=4.45, p<.05). In conclusion, although the 

provision of extra information was not 

positively related to customer satisfaction 

(H2d), it had a significant positive effect 

on technical service quality (H2a). This 

issue returned to in the Discussion and 

Conclusion section. 

Construct

Control group Manipulation 1 T-statistic

(N=71) (N=22)

(Mean ± SD) (Mean ± SD)

- Technical service quality 4.10 ± .71 4.45 ± .53 -2.132*

- Rapport 3.57 ± .63 3.68 ± .70 -.691

- Firms' customer orientation 3.81 ± .62 3.66 ± .64 .991

- Customer satisfaction 4.03 ± .62 4.14 ± .63 -.687

- Word-of-mouth communication 3.57 ± .73 3.73 ± .79 -.846

*p<.05

Type service encounter: Reparation

Table 12. Mean ratings repair activities 

Group Total

number Maintenance Reparation Project 2 3 4

Control group N= 107 35 71 1 - - -

Manipulation group 1 N= 27 4 22 1 8 15 4

Manipulation group 2 N= 6 1 4 1 2 4 -

Type service encounter Distributed information cards

Table 11. Descriptive statistics experiment 
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4. Discussion & conclusion 

While prior research has been mainly focused on the identification of appropriate employee 

behavior in pure services, research attention to this behavior in product/service bundles is 

lacking. The purpose of this study was to empirically examine the effect of employees’ 

customer education behavior on rapport and customers’ service encounter evaluations in 

product/service bundles. Customer education was assessed from customers’ and employees’ 

perspective to provide a more adequate and complete analysis. The structural model, which 

was composed of concepts derived from the existing literature, was examined by performing a 

partial least squares analysis. The sample contained 107 customers who own bakery 

machinery, and 18 employees who perform the necessary maintenance and repair services to 

these machinery. The results and key implications of this study are discussed in this chapter. 

First, the main finding of this study is that customer education is directly positively 

related to rapport and indirectly related to customer satisfaction. In more detail, this study 

indicated that customer education is directly and/or indirectly positively related to all focused 

aspects. This may be because customer education increases the value of the service-offering. 

Because customers obtain more insight into the conducted maintenance and repair services, 

and additional information that is relevant for them. Moreover, customer education might 

enhance customers’ perception of firms’ expertise and capability to perform maintenance and 

repair services, and firms’ effort to create a commercial relationship with customers. Hence, 

customer education could be essential to provide high-quality services. Because customers 

take also other aspects than technical service quality into account to evaluate service 

encounters on product/service bundles. Therefore, customer education can be considered as a 

source of competitive advantage. 

Second, although the study findings indicated that customer education and rapport are 

directly and/or indirectly positively related to technical service quality, firms’ customer 

orientation has a negative effect on this aspect. This may be because providing a personalized 

service and/or customizing the service-offering to specific customers’ needs does not 

necessarily mean that these additional tasks are performed in a correct and professional way. 

Because employees might, for example, not possess the required resources and/or skills to 

personalize or customize the service-offering to these specific needs. Moreover, the additional 

time spend on personalizing and/or customizing tasks could reduce service encounter’ 

efficiency. Because these additional tasks could extend the service encounter duration, and 

ensure that customers experience more disruption during the service encounter. Hence, firms’ 
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customer orientation could result in a lower perceived technical service quality. However, in 

line with the study of Ndubisis (2012), firms’ customer orientation is positively related to 

customer satisfaction and indirectly related to positive word-of-mouth communication. This is 

because highly customer-oriented firms could create superior value for their customers. 

Third, this study demonstrated that rapport, customer satisfaction, and firms’ customer 

orientation are higher for low-adaptive employees than for high-adaptive employees when 

customer education is low. This may be because employees provide only basic and standard 

information (e.g., providing a brief explanation of the purpose of the service encounter and 

the conducted services) which is relatively easily to understand for customers. Hence, the 

probability of information overload, which occurs when the information-processing 

requirements exceed the information-processing capacity (Keller & Staelin, 1987), is small 

and effective communication could be relatively easily achieved. So, interpersonal 

adaptations are not necessary and could have a negative impact on aforementioned aspects in 

this situation. In contrast, study results indicated that this skill is important to customer 

satisfaction when customer education is high. An explanation for this effect is that employees 

provide more specific and in-depth information about, for example, the conducted services. 

Hence, employees need to adapt their customer education initiatives to customers’ vocabulary 

and to a specific service situation to achieve shared meaning and understanding. So, 

interpersonal adaptability could be important to achieve effective communication when 

customer education is high. Although customer satisfaction is significantly higher when 

interpersonal adaptability is high, the effect on rapport and firms’ customer orientation 

remains unclear. This may be because the provision of detailed information on its own could 

meet customers’ needs, and their expectations of obtaining special treatment benefits. Hence, 

interpersonal adaptations might become less important in this situation. 

Fourth, the study findings indicated that the effect of customer education on rapport is 

moderated by service encounter type. In more detail, the effect is slightly stronger for service 

encounters that are focused on maintenance activities compared to repair activities. This may 

be because customers are faced with a problem that needs to be solved (quickly) for repair 

activities. Hence, customers are mainly focused on solving this acute problem instead of 

obtaining additional information about products and/or services in these stressful situations. In 

more detail, prior research found that stress could impair people’s short-term memory 

capacity (Park, Zoladz, Conrad, Fleshner & Diamond, 2008). Hence, stress might has a 

negative impact on customers’ obtainment of additional information for repair activities. In 

contrast, customers are more willing and open to obtain detailed information about products 



 

37 
 

and/or services for maintenance activities. Because these service encounters can be 

considered as less stressful situations than repair activities. 

Fifth, the experimental results demonstrated that the provision of extra information 

through cards is positively related to technical service quality for repair activities. This may 

be because customers obtain additional useful information about products and conducted 

services in a tangible way that can be kept and checked at any moment. 

Sixth, although customer education is positively related to employee creativity, study 

results indicated that employee creativity is not significantly related to technical service 

quality. This finding does not correspond to previous research (e.g., van der Heijden et al., 

2013) and to the expectations. An explanation of this finding could be related to the used 

measurement instrument. Although the construct employee creativity is measured in a similar 

way to that used by van der Heijden et al. (2013), quality is assessed in a different way. While 

aforementioned study assessed recovery quality by the mean-time-till-failure (data obtained 

from firm records), the current study approached technical service quality from customers’ 

perspective by using an item scale that was focused on employees’ problem solving behavior. 

In more detail, aforementioned study measured quality as the long-term benefits of the 

conducted recovery services, while the current study assessed this construct as the direct 

benefits and efficiency of the conducted services. This difference could explain the non-

significant effect between employee creativity and technical service quality. Because creative 

solutions might not necessary contribute to the direct benefits and/or efficiency of the 

conducted services because customers could also benefit from these solutions on the longer-

term. 

Seventh, the standardized path coefficients between customer education and the 

dependent variables rapport and firms’ customer orientation appeared to be stronger for 

customers’ perspective than for employees’ perspective. This is also reflected in the explained 

variances (R2) of these constructs. An explanation for these differences is that customer 

education is assessed only by the dimension provision of information for customers’ 

perspective. While the construct is examined by two dimensions (provision and acquisition of 

information) for employees’ perspective. The path coefficients of customer education for 

customers’ perspective might be stronger because it included only the aspects that are useful 

and beneficial for customers. In contrast, customer education assessed from employees’ 

perspective included also aspects related to the acquisition of information that are considered 

as more useful for the employee and the firm. Hence, the smaller path coefficients could be 

caused by differences in measurement instrument.  
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4.1. Theoretical implications 

The results from this study contribute to the literature in several ways. First, the study extends 

the services literature by examining the impact of employees’ customer education behavior in 

after-sales service on product/service bundles. Although prior research recognized the impact 

of customer education on rapport in pure services (e.g., Webb & Barrett, 2014; Gremler & 

Gwinner, 2008) and indicated that customers want to obtain specific information about 

products and services in professional services (Ford, 2001), customer education has received 

little attention in product/service bundles. This study provided quantitative evidence that 

employees’ customer education behavior results in higher levels of rapport and customer 

satisfaction in product/service bundles. Moreover, this study provided more understanding in 

the relationship between customer education and technical service quality. The conducted 

experiment indicates that the provision of extra information is positively related to technical 

service quality for repair activities. In conclusion, this study contributed to the existing 

literature by demonstrating the importance of employees’ customer education behavior in 

after-sales service on product/service bundles. 

Second, this study demonstrated that customers’ evaluations in product/service bundles 

are not only based on the perceived technical service quality. While prior research recognized 

technical service quality as the main driver for this type of services (e.g., Mittal & Lassar, 

1998), this study indicated that other aspects could also influence customers’ evaluations. In 

more detail, study findings demonstrated that customer education, rapport and firms’ 

customer orientation are positively related to customers’ evaluations. In summary, this study 

provided scholarly insight into customers’ evaluations process of product/service bundles. 

Third, following Chandon et al. (1997), this study assessed customer education from both 

customers’ and employees’ perspective. Because Chandon et al. (1997) suggested that the 

assessment of both perspectives could provide a more adequate and complete analysis 

because different perspectives could result in different outcomes. The current study 

contributes to the existing literature because prior research assessed customer education only 

from one perspective (e.g., Suh et al., 2015; van der Heijden et al., 2013). Although to a 

considerable degree similar results are obtained from both perspectives, some direct effects 

appeared to be only significant for one of the two perspectives. Furthermore, the impact of 

customer education on the dependent variables appeared to be stronger for customers’ 

perspective than for employees’ perspective. 
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4.2. Managerial implications 

The findings of this study have practical value for directors and service managers of firms that 

offer after-sales service on product/service bundles. First, firms are focused on the creation of 

a superior service-offering to retain current and attract new customers, and to achieve 

sustainable competitive advantage. The study results indicated that customer education could 

enhance the value of the service-offering, lead to higher evaluations, and contribute to the 

establishment of rapport. Although the provision and acquisition of information could extend 

the service encounter duration and reduce its efficiency, managers should focus their limited 

time, attention and resources on creating customer education programs. Because the study 

results indicated that customer education is beneficial for both maintenance and repair 

services. In more detail, managers should create scripts and strict guidelines to manage and 

control these customer education programs. This is important to specify firms’ expectations of 

customer education in service encounters, and align the customer education behavior of 

individual employees to each other. Hence, managers could keep control of (I) the 

information that is provided and acquired, (II) the information that is not shared with 

customers (kept internally), and (III) the way in which information is provided and acquired. 

First, managers should consider the amount of information, quality of information, and type 

information that is provided to customers and/or acquired from customers. Second, managers 

should be careful in sharing information because specific information about products and 

services can be considered as a firm’s asset to sustain competitive advantage, and enhance a 

firm’s status and identity (Costan, Kiesler & Sproull, as cited in Yang & Maxwell, 2011). 

Third, managers should consider the way in which information is provided and/or acquired in 

service encounters. For example, information could be provided during a small talk, using 

standardized information cards for specific products, or by recording the conducted services 

(e.g., by demonstrating and explaining the replacement of components to customers). 

Second, managers should not only focus on the short-term implications of customer 

education, but should also pay attention to the sustainability of customer education. In more 

detail, managers should look for new sources of information to provide relevant information 

to customers on the long-term. The following three parties can be considered as valuable 

sources of information: customers, manufacturers and employees. First, the involvement of 

customers could result in more understanding of their need for information in service 

encounters. They could be involved by organizing meetings for (main) customers, and by 

performing surveys on a regular basis. Second, the establishment of partnerships with 

manufacturers can be considered as valuable source of information. This is because 
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manufacturers possess often specific and detailed information about products. Third, 

employees should also be involved because they are directly in contact with customers in 

service encounters, have extended knowledge about firms’ products and services, and have 

understanding of the domain in which the firm is operating. Based on the information that is 

obtained from these valuable sources, managers should adapt and optimize the customer 

education initiatives to changing customers’ needs and the changing environment. Hence, the 

establishment of rapport remained beneficial for customers because the firm is able to provide 

useful information to them on the long-term. Furthermore, customer education could 

contribute to the achievement of more sustainable competitive advantage. 

Third, managers should consider (I) interpersonal adaptability and (II) age in their 

recruitment decisions. First, the current study indicates that employees with high interpersonal 

adaptability skills are more able to adjust their customer education initiatives to a specific 

service situation, which lead to higher customer satisfaction. Hence, managers should recruit 

employees not only on their technical capabilities but should also consider social aspects. In 

more detail, interpersonal adaptability of the current employees may be enhanced by role-

playing in small groups of employees, video-based training purposes, and interactive case 

seminars (Núñez, 2000). This may be because these aforementioned instructional methods 

could increase employees’ communication skills and professionalism behaviors (Núñez, 

2000). Second, while the study illustrates that younger employees provide higher technical 

service quality than older employees, customer satisfaction is higher for older employees. 

Moreover, employee tenure is positively related to their customer education initiatives. This 

may be because older employees could have more understanding of customers’ needs, 

expectations, and their evaluations process. In more detail, older employees may not only 

focus on providing high technical service quality, but may also pay attention to additional 

valuable aspects in service encounters (e.g., provision of detailed information). In contrast, 

younger employees may be mainly focused on the provision of high technical service quality 

because they may feel more pressure to perform the maintenance and repair services in a 

correct and professional way. In more detail, younger employees could be less focused on 

additional aspects because they may have, for example, less knowledge about firms’ products 

and services and less understanding of customers’ needs. Hence, managers should focus on 

achieving a balanced combination of employees. Moreover, collaborations between younger 

and older employees (e.g., in service encounters) could proactively encourage employees to 

share their knowledge and experience in performing services. These collaborations may result 

in practical improvements in performance and quality. 
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4.3. Limitations & further research 

This paragraph discusses the limitations of this study and opportunities for further research. 

First, the study findings are based on relatively small samples of employees (N=18) and 

customers (N=140). These relatively small samples may cause the following consequences. 

First, while prior research considered employee adaptability as a second-order construct 

(Leischnig & Kasper-Brauer, 2015), this construct is only measured by the dimension 

interpersonal adaptability in the current study. This is because the dimension service-offering 

adaptability is considered not reliable (α=.39), and thus excluded from the further analysis. 

Hence, it is not possible to examine the importance of employees’ adaptations to the service-

offering on, for example, customer satisfaction and rapport. Moreover, although rapport and 

firms’ customer orientation increase as customer education increases, the impact of 

interpersonal adaptability on these constructs remained unclear when customer education is 

high. Second, the study results obtained from employees’ perspective indicated unusually 

large standardized coefficients paths between two constructs – namely the relation between 

rapport and technical service quality (β=.94), and the relation between rapport and positive 

word-of-mouth communication (β=.63). This may be because the coefficients paths could be 

overstated (biased) when small samples are used (Cohen, 2013). In conclusion, further 

research should be conducted among a larger set of respondents to provide a more adequate 

and complete view of the effect of employee adaptability, and to reduce the possibility of 

biased results. 

Second, the data of this study is cross-sectionally collected, which means that the data is 

collected over a short period of time and provided a snapshot of the situation at a given 

moment. Hence, it is not possible to indicate the long-term effects of customer education 

(e.g., assessment of technical service quality on both the short- and long-term). Although the 

field experiment indicated that customer education is positively related to technical service 

quality for repair activities, the effect of customer education in a longitudinal approach could 

be interesting. So, further research should examine the long-term effects of customer 

education, and assess the effect of customer education for different service situations. For 

example, is customer education more appropriate for situations in which the services are 

performed successfully (employee was able to perform the necessary maintenance and repair 

services) or not. 

Third, as can be seen in the descriptive statistics, both datasets consisted mainly of males 

(customer dataset 90%, and employee dataset 100%) and relatively old respondents (average 

age customer dataset is 47 years, and employee dataset is 45 years). Hence, the 



 

42 
 

generalizability of the study results does not extend to younger, and/or female customers and 

employees. Therefore, the results of this study represented only firms that provide 

maintenance and or repair services in which mainly older males are involved. Further research 

should be focused on markets that consists of customers who have more equally distributed 

characteristics, for example smartphone and laptop services. 

In conclusion, this study has provided deeper insight into the effect of employees’ 

customer education behavior and customers’ evaluations process in product/service bundles. 

Despite of the aforementioned limitations, this study has provided new insights that are 

valuable for both scientists and service managers.  
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A. Measurement instrument 

Customers: 

Construct Code + 

number 

Measurement question (English) Measurement question (Dutch) 

1. Customer 

education 

C_CE1 The employee keeps me very well 

informed about the machinery condition 

and the services performed. 

(Adopted from Bell & Eisingerich, 2007) 

Onze servicemonteur houdt mij op 

de hoogte van de staat van de 

machines en de verrichte 

werkzaamheden. 

C_CE 2 The employee explains machine features 

and its operating system in a meaningful 

way.  

(Adopted from Bell & Eisingerich, 2007) 

Onze servicemonteur legt op een 

duidelijke en een goed te begrijpen 

manier uit welke mogelijkheden de 

machine biedt en hoe de machine 

kan worden bediend. 

C_CE 3 The employee offers me additional 

machine information. 

(Adopted from Bell & Eisingerich, 2007) 

Onze servicemonteur geeft mij 

aanvullende machine-informatie. 

C_CE 4 The employee always explains to me the 

pros and cons of the machine or service 

that is recommended for me. 

(Adopted from Bell & Eisingerich, 2007) 

Onze servicemonteur geeft mij 

informatie over 

machineonderhoud en de voor- en 

nadelen ervan. 

2. Technical 

service 

quality 

C_TSQ1 The employee performed the planned 

maintenance or repair services in an 

efficient manner. 

(Adopted from van der Heijden et al., 

2013) 

Onze servicemonteur heeft de 

werkzaamheden op een efficiënte 

wijze uitgevoerd. 

C_TSQ2 

 

 

 

 

+ 

C_TSQ3 

The employee executed the maintenance 

and repair services in such a way that little 

disruption was experienced and the 

machine could be re-used as soon as 

possible. 

(Adopted from van der Heijden et al., 

2013) 

2) Onze servicemonteur heeft de 

werkzaamheden op een dusdanige 

manier verricht waardoor ik weinig 

tot geen overlast van het 

servicebezoek ondervond. 

3) Onze servicemonteur heeft de 

werkzaamheden op een dusdanige 

manier verricht waardoor ik mijn 

machine weer snel en probleemloos 

kon gebruiken. 

3. Rapport C_RA1 I feel like there is a “bond” between this 

employee and myself.  

(Adopted from Gremler & Gwinner, 2000) 

Ik heb het gevoel dat onze 

servicemonteur en ik een klik 

hebben. 
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C_RA2 I look forward to seeing this employee 

when the maintenance is planned.  

(Adopted from Gremler & Gwinner, 2000) 

Ik vind het leuk om onze 

servicemonteur weer bij een volgend 

onderhoudsbezoek te zien. 

C_RA3 This employee has taken a personal interest 

in me.  

(Adopted from Gremler & Gwinner, 2000) 

Onze servicemonteur is 

geïnteresseerd in mij als persoon. 

4. Firms’ 

customer 

orientation 

C_FCO1 Beko Bakkerij Techniek offers 

personalized services. 

(Adopted from Ndubisi, 2012) 

Onze serviceafdeling biedt mij een 

persoonlijke service. 

C_FCO2 Beko Bakkerij Techniek makes 

adjustments to suit customers’ needs. 

(Adopted from Ndubisi, 2012) 

Onze serviceafdeling stemt de 

servicelening af op mijn specifieke 

eisen en wensen. 

5. Customer 

satisfaction 

C_SA1 Based on all my experience with Beko 

Bakkerij Techniek as service firm, I am 

very satisfied with the service provided.  

(Adopted from Macintosh, 2009) 

Hoe tevreden bent u over de service- 

en onderhoudswerkzaamheden van 

Beko Bakkerij Techniek op basis van 

uw ervaringen? 

C_SA2 My choice to use Beko Bakkerij Techniek 

was a wise one.  

(Adopted from Macintosh, 2009) 

Het is voor mij een juiste keuze om 

machineonderhoud door Beko 

Bakkerij Techniek te 

laten verrichten. 

C_SA3 Overall, I am very satisfied with the 

decision to use the service provision of 

Beko Bakkerij Techniek.  

(Adopted from Macintosh, 2009) 

Hoe tevreden bent u over Beko 

Bakkerij Techniek als machine-

specialist? 

C_SA4 My overall evaluation of Beko Bakkerij 

Techniek is very good.  

(Adopted from Macintosh, 2009) 

Hoe beoordeelt u de service- en 

onderhoudswerkzaamheden van 

Beko Bakkerij Techniek? 

6. Positive 

word-of-

mouth 

communi-

cation 

C_ 

WOM1 

I encourage co-workers and other 

businesses to do businesses with Beko 

Bakkerij Techniek.  

(Adopted from Gremler & Gwinner, 2000) 

Ik raad collega's bij andere bedrijven 

aan om machineonderhoud door 

Beko Bakkerij Techniek uit te laten 

voeren. 

C_ 

WOM2 

I recommended Beko Bakkerij Techniek 

whenever anyone seeks my advice.  

(Adopted from Gremler & Gwinner, 2000) 

Als iemand mijn advies over 

machineonderhoud vraagt, beveel ik 

Beko Bakkerij Techniek aan. 

C_ 

WOM3 

When the topic of service provision comes 

up in conversation, I go out of my way to 

recommend Beko Bakkerij Techniek.  

(Adopted from Gremler & Gwinner, 2000) 

 

Als machineonderhoud ter sprake 

komt, spreek ik vol lof over Beko 

Bakkerij Techniek. 
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C_ 

WOM4 

I have actually recommended Beko 

Bakkerij Techniek to co-workers and other 

businesses.  

(Adopted from Gremler & Gwinner, 2000) 

Ik heb collega's bij andere bedrijven 

serviceverlening en/of 

machineonderhoud van Beko 

Bakkerij Techniek al aanbevolen. 

Customer characteristics: 

Gender C_GEN What is your gender? (male/female) Wat is uw geslacht? (man/vrouw) 

Age C_AGE What is your age? (years) Wat is uw leeftijd? (jaren) 

Job position C_JP What is your job position? 

(choose from drop down menu) 

Wat is uw functie binnen het bedrijf? 

(selecteer uw functie uit de 

onderstaande opties) 

Number of 

employees 

C_NE How many employees are employed by the 

firm? 

Hoeveel medewerkers heeft uw 

bedrijf in dienst? 

Relation 

length 

C_RL For what period do you use the services 

from Beko Bakkerij Techniek? (start-year) 

Vanaf welk jaar voert Beko Bakkerij 

Techniek uw machineonderhoud uit? 

(jaar) 

Questions added by Beko Bakkerij Techniek:  

 EX1 Are you aware of the customer portal? 

(yes/no) 

Bent u bekend met het online 

serviceportaal? (ja/nee) 

EX2 Are you aware of the following features of 

the customer portal? (select the known 

features) 

Met welke van de volgende 

mogelijkheden van het online 

serviceportaal bent u bekend?  

U kunt meerdere antwoorden 

selecteren. 

EX3 Do you use the customer portal? (yes/no) Maakt u gebruik van het online 

serviceportaal? (ja/nee) 

EX4 Which of the following features do you use 

of the customer portal? (select the used 

features) 

Welke van de 

onderstaande mogelijkheden 

gebruikt u van het online 

serviceportaal? U kunt meerdere 

antwoorden selecteren. 

EX5 How often do you use the customer portal? 

(select from the drop down menu 

Hoe vaak maakt u gebruik van het 

online serviceportaal? 

EX6 Why do you not use the customer portal? 

(select some options from the drop down 

menu) 

Waarom maakt u geen gebruik van 

het online serviceportaal? U kunt 

meerdere antwoorden selecteren. 

Table 13. Measurement questions customers 
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Employees: 

Construct Code + 

number 

Measurement question (English) Measurement question (Dutch) 

1. Customer 

education 

(provision of 

information) 

E_CE_ 

PI1 

 

+ 

E_CE_ 

PI2 

 

I always completely informed customers 

about my way of working with the 

machine. 

(Adopted from Van der Heijden et al., 

2013) 

1) Ik laat altijd aan de klant zien hoe 

je het beste met de machines kunt 

werken (gebruiksinstructie). 

2) Ik laat altijd aan de klant zien 

welke onderhoudswerkzaamheden hij 

zelf kan uitvoeren 

(onderhoudsinstructie). 

E_CE_ 

PI3 

I made sure that my customers were 

informed about my maintenance or 

repair activities. 

(Adopted from Van der Heijden et al., 

2013) 

Ik leg de klant altijd uit aan welke 

machines werkzaamheden zijn 

uitgevoerd. 

E_CE_ 

PI4 

I always provided the customers with 

information on the actions I took during 

my service visit. 

(Adopted from Van der Heijden et al., 

2013)  

Ik leg de klant altijd uit welke 

werkzaamheden per machine zijn 

verricht en welke onderdelen zijn 

vervangen. 

1. Customer 

education 

(acquisition of 

information) 

E_CE_ 

AI1 

I always took the initiative to obtain 

detailed information on customers’ 

experiences with our solutions. 

(Adopted from Van der Heijden et al., 

2013) 

Ik vraag altijd aan de klant hoe hij 

onze serviceverlening ervaart. 

E_CE_ 

AI2 

+ 

E_CE_ 

AI3 

I actively sought feedback from 

customers to get information about their 

satisfaction with the machine or service. 

(Adopted from Van der Heijden et al., 

2013) 

2) Ik vraag altijd aan de klant of hij 

tevreden is met de machine. 

3) Ik vraag altijd aan de klant of hij 

tevreden is over de verrichte 

werkzaamheden. 

E_CE_ 

AI4 

 

+ 

E_CE_ 

AI5 

 

I always took time to actively solicit 

suggestions from customers bout the 

firm’s products and services. 

(Adopted from Van der Heijden et al., 

2013) 

 

4) Ik vraag altijd naar ideeën hoe 

onze serviceverlening kan worden 

verbeterd. 

5) Ik ben altijd geïnteresseerd naar 

suggesties over de geleverde 

machines en/of uitgevoerde 

werkzaamheden. 
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E_CE_ 

AI6 

I always obtained diagnostics 

information on product or service 

performance from my customers, even if 

this cost me some extra time. 

(Adopted from Van der Heijden et al., 

2013) 

Ik neem altijd de tijd om één of 

meerdere van bovenstaande 

onderwerpen met de klant te 

bespreken. 

2. Employee 

creativity 

E_C1 I come up with creative solutions to 

customer’s technical problems. 

(Adopted from Dong et al., 2015) 

Ik bedenk creatieve oplossingen om 

technische problemen van de klant te 

verhelpen. 

E_C2 I come up with new and practical ideas 

to improve service quality. 

(Adopted from Dong et al., 2015) 

Ik bedenk nieuwe en/of praktische 

toepassingen om mijn 

servicekwaliteit te verbeteren. 

E_C3 In general, I frequently suggest new 

ways of performing the maintenance and 

repair activities. 

(Adopted from Dong et al., 2015) 

Ik stel regelmatig nieuwe manieren 

voor die de 

werkzaamheden vereenvoudigen 

en/of verbeteren. 

3. Employee 

adaptability 

(inter-

personal) 

E_A_IP1 I Typically adjust the tone of my voice to 

fit the type of customer I am dealing 

with. 

(Adopted from Leischnig & Kasper-

Brauer, 2015) 

Ik pas mijn aanspreekvorm (u, 

meneer, je, jij) aan op de voorkeur 

van de klant. 

E_A_IP2 I act differently at different times, 

depending on the situation. 

(Adopted from Leischnig & Kasper-

Brauer, 2015) 

De manier waarop ik mijn service 

verleen pas ik aan op de stemming 

van de klant. 

E_A_IP3 I try to match the level of my vocabulary 

to that of the customer. 

(Adopted from Leischnig & Kasper-

Brauer, 2015) 

Ik pas mijn taal- en woordgebruik aan 

op die van de klant. 

3. Employee 

adaptability 

(service-

offering) 

E_A_SO

1 

I usually adapt the type of service to 

meet the unique needs of each customer. 

(Adopted from Leischnig & Kasper-

Brauer, 2015) 

Als klanten specifieke verzoeken 

hebben buiten de afgesproken 

werkopdracht om, pas ik de 

werkzaamheden hierop aan. 

E_A_SO

2 

 I vary the actual service-offering on a 

number of dimensions depending on the 

needs of the customer. 

(Adopted from Leischnig & Kasper-

Brauer, 2015) 

Mijn handelswijze tijdens een 

servicebezoek pas ik aan op basis van 

mijn ervaringen met deze klant. 

Table 14. Measurement questions employees 
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Firm records: 

Construct Code + 

number 

Measurement question (English) Measurement question (Dutch) 

Customer characteristics: 

Type of 

customer 

C_TYPE Bakery/banquet/bakery & 

banquet/hospitality/school/’echte 

bakker’/pastry/other 

Brood/banket/brood & 

banket/horeca/school/echte 

bakker/patisserie/overig 

Type of 

service 

contract 

C_TSC None/low/medium/high/SLM/WM Geen/laag/medium/hoog/SLM/WM 

 

Number of 

machines 

C_NM Number of machines delivered by Beko 

Bakkerij Techniek 

Het aantal machines dat door Beko 

Bakkerij Techniek is geleverd 

Service encounter characteristics:  

Type of service 

encounter 

SE_TYP

E 

Acute failure and schedulable 

reparation/preventive 

maintenance/project 

Reparatie/onderhoud/project 

Involved office SE_O 1/2/3/4/5 1/2/3/4/5 

Productivity 

involved office 

SE_PO Average productivity of involved office Gemiddelde productiviteit van de 

vestiging 

Duration SE_D Duration of service encounter (minutes) De duur van het servicebezoek 

(minuten) 

Employee characteristics:  

Age of 

employee 

E_AGE Age of employee (years) De leeftijd van de medewerker (jaren) 

Average 

duration 

E_AD Average service encounter duration of 

employee (hours) 

Gemiddelde duur servicebezoek van 

een servicemonteur (uren) 

Tenure of 

employee 

E_T The period of time that the employee is 

employed at Beko Bakkerij Techniek 

(years) 

De periode dat de servicemonteur in 

dienst is bij Beko Bakkerij techniek 

(jaren) 

Table 15. Firm records 
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B. Descriptive statistics 

Variable Amount % Variable Amount % 
Gender 1. Male 97 90.7 Number of 

machines 
serviced 
- Mean was  
  12.4 machines 
- SD =  
  10.2 machines 

1. 0-5 40 37.4 
2. Female 10 9.3 2. 6-10 13 12.2 

Age 
- Mean was  
  47.6 years 
- SD =  
  9.8 years 

1. 15-25 2 1.9 3. 11-15 13 12.2 
2. 26-35 13 12.1 4. 16-20 15 14.0 
3. 36-45 28 26.2 5. 21-25 14 13.1 
4. 46-55 41 38.3 6. 26+ 12 11.1 

5. 56-65 21 19.6 Customer type 1. Bakery 7 6.5 
6. 66+ 2 1.9 2. Confectionery 7 6.5 

Job position 1. Owner 92 86.0 3. Bakery & 
    confectionery 

59 55.1 

2. Business manager 6 5.6 4. Hospitality 6 5.6 
3. Production 
    manager / store 
    manager 
 

2 1.9 
 

5. ‘Echte Bakker’* 17 15.9 

6. Pastry 5 4.7 
4. Production 
    employee 

1 .9 7. Other 
    institutions 

6 5.6 

5. Chief baker / chief 
    confectioner 
 

3 
 

2.8 
 

Type service 
contract 

1. None 36 33.6 
2. High 9 8.4 

6. Baker 2 1.9 3. Medium 12 11.3 
7. Confectioner 1 .9 4. Low (incl. MW   

+ SLM) 
50 46.7 

Customer 
relation length 
- Mean was 
  11.9 years 
- SD = 
  11.5 years 

1. 0-5 34 31.8 Number of 
employees 
employed 
- Mean was  
  13.9 employees 
- SD = 
  8.8 employees 

1. 0-5 23 21.5 
2. 6-10 27 25.2 2. 6-10 20 18.7 
3. 11-15 12 11.2 3. 11-15 24 12.4 
4. 16-20 15 14.0 4. 16-20 15 14.0 
5. 21-25 4 3.7 5. 21-25 10 9.3 
6. 26-30 8 7.5 6. 26-30 4 3.7 
7. 31+ 7 6.5 7. 31+ 11 10.3 

Table 16. Descriptive statistics customers survey (N=107) 

Variable  Amount % Variable  Amount % 
Gender 1. Male 30 90.9 Number of 

machines 
serviced 
- Mean was  
  13.7 machines 
- SD =   
  11.3 machines 

1. 0-5 11 33.3 
2. Female 3 9.1 2. 6-10 6 18.2 

Age 
- Mean was   
  46.9 years 
- SD =  
  10.7 years 

1. 15-25 1 3.0 3. 11-15 3 9.1 
2. 26-35 6 18.2 4. 16-20 5 15.2 
3. 36-45 6 18.2 5. 21-25 3 9.1 
4. 46-55 13 39.4 6. 26+ 5 15.2 

5. 56-65 7 21.2 Customer type 1. Bakery 4 12.1 
6. 66+ - - 2. Confectionery 3 9.1 

Job position 1. Owner 24 72.7 3. Bakery & 
    confectionery 

18 54.5 

2. Business manager 3 12.1 4. Hospitality 2 6.1 
3. Production 
    manager / store 
    manager 

4 9.1 5. ‘Echte Bakker’ * 3 9.1 
6. Pastry 1 3.0 
7. Other institutions 2 6.1 

Type service 
contract 

1. None 12 36.4 
4. Store assistant / 
    sales assistant 

2 6.1 2. High 1 3.0 
3. Medium 4 12.1 
4. Low (incl. MW 
    + SLM) 

16 48.5 

Customer 
relation length 
- Mean was 
  10.33 years 
- SD =   
  9.4 years 

1. 0-5 12 36.2 Number of 
employees 
employed 
- Mean was  
  17.5 employees 
- SD = 
  9.2  employees 

1. 0-5 1 3.0 
2. 6-10 9 27.3 2. 6-10 10 30.3 
3. 11-15 3 9.1 3. 11-15 8 24.2 
4. 16-20 5 15.2 4. 16-20 2 6.1 
5. 21-25 - - 5. 21-25 2 6.1 
6. 26-30 2 6.1 6. 26-30 1 3.0 
7. 31+ 2 6.1 7. 31+ 9 27.3 

* ‘Echte Bakker’ is a trademark of an alliance of high-quality bakeries. MW and SLM are specific low service contracts 
Table 17. Descriptive statistics customers experiment (N=33) 
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C. Missing values, outliers & assumption of normality 

a. Missing values & outliers 

Missing values 

Table 18 shows that the customer dataset contained 40 missing values that belong to five 

cases. Furthermore, the employee dataset contained no missing values. 

Variable Number of Missing 
values 

Variable Number of Missing 
values 

Variable Number of Missing 
values 

C_JP 5(105, 108, 113, 
116, 143) 

C_TSQ2 - C_SA4 1(113) 

C_TYPE - C_TSQ3 - C_WOM1 2(143, 113) 
C_NE 5(105, 108, 113, 

116, 143) 
C_RA1 2(143, 113) C_WOM2 2(143, 113) 

C_NM 1(105) C_RA2 2(143, 113) C_WOM3 2(143, 113) 
C_RL 5(105, 108, 113, 

116, 143) 
C_RA3 2(143, 113) C_WOM4 2(143, 113) 

C_CE1 1(113) C_FCO1 1(113) SE_TYPE_2 - 
C_CE2 1(113) C_FCO2 1(113) SE_O - 
C_CE3 1(113) C_SA1 1(113) SE_PO - 
C_CE4 1(113) C_SA2 1(113) SE_D - 
C_TSQ1 - C_SA3 1(113)   
Table 18. Missing values customer dataset 

Due to case 113 had more than 50% missing values; it was excluded from the further analysis. 

The missing values of the other four cases (105, 108, 116, and 143), which had more than 

10% missing values, were estimated with an imputation technique. Due to the Little’s MCAR 

X2 was significant (p<.05), the missing values were not randomly distributed and were 

estimated with the Expectation Maximization algorithm (Hair et al., 2006). Table 19 shows 

minimal differences to the mean and standard deviation between the original and modified 

dataset. 

Variable Original dataset Modified dataset 
Mean SD Mean SD 

C_JP 1.54 1.69 1.47 1.38 
C_NE 14.86 9.16 14.84 9.15 
C_NM 13.04 10.94 12.68 10.42 
C_RL 11.68 11.11 11.53 11.06 
C_RA1 3.46 0.79 3.46 0.79 
C_RA2 3.79 0.73 3.78 0.72 
C_RA3 3.60 0.83 3.63 0.80 
C_WOM1 3.74 0.82 3.74 0.89 
C_WOM2 3.79 0.81 3.79 0.80 
C_WOM3 3.68 0.84 3.67 0.84 
C_WOM4 3.18 0.91 3.17 0.90 
Table 19. Changes in variables after estimating missing values customer dataset 

  



 

58 
 

Univariate outliers 

Univariate outliers are cases that have extreme values on a single variable and were identified 

by assessing the standardized scores and boxplots. Variables that have a standardized score 

(Z-score) ± 3 or beyond are assigned as univariate outliers in samples larger than 80 

participants (Hair et al., 2006). Table 20 indicates that the customer dataset included 22 

univariate outliers. 

Id Variable Z-score Answer to question 
27 C_JP 6.79 Purchaser 
125 C_JP 4.42 Shop assistant / Sales assistant 
139 C_JP 4.42 Shop assistant / Sales assistant 
44 C_JP 3.82 Production employee 
60 C_RL 3.54 51 years 
115 C_RL 3.54 51 years 
68 C_RL 3.44 50 years 
55 C_RL 3.35 49 years 
13 C_CE2 -3.69 1 
13 C_CE3 -3.19 1 
13 C_CE4 -3.32 1 
41 C_TSQ2 -3.60 2 
66 C_TSQ2 -3.60 2 
13 C_RA3 -3.15 1 
142 C_RA3 -3.15 1 
54 C_SA1 -3.17 2 
64 C_SA1 -3.17 2 
73 C_SA3 -3.93 1 
64 C_SA4 -3.05 2 
142 SE_D 3.66 477 minutes 
27 SE_D 3.02 410 minutes 
143 SE_D 3.01 409 minutes 
Table 20. Univariate outliers customer dataset 

Due to the employee dataset contained only 19 participants, variables that have a standardized 

score ± 2.5 or beyond are considered as univariate outliers (Hair et al., 2006). Table 21 shows 

that the employee dataset consists of four univariate outliers. 

Id Variable Z-score Answer to question 
2_1 E_T 2.91 Tenure of 30 years 
2_1 E_A_IP1 -2.63 2 
4_1 E_A_IP3 -2.84 1  
4_3 E_CE_AI2 2.60 5 
Table 21. Univariate outliers employee dataset 

Multivariate outliers 

Multivariate outliers consist of an unusual combination of values for multiple variables (Hair 

et al., 2006), and were identified by calculating the Mahalonobis distance and probability. A 

case is a multivariate outlier when the Mahalonobis probability is 0.001 or less (Hair et al., 

2006). Table 22 shows two multivariate outliers in the customer dataset. The employee 

dataset contains no multivariate outliers. 

Id Mahalanobis D2 Mahalanobis probability 
13 76.89 0.000015 
27 70.50 0.000102 
Table 22. Multivariate outliers customer dataset 
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b. Normality 

Normality refers to the extent to which variables are normally distributed and was checked by 

the following three methods: Kolmogorov-Smirnov test and Shapiro-Wilk test, Skewness and 

Kurtosis values, and graphical methods (Field, 2009). 

 

Kolmogorov-Smirnov Test & Shapiro-Wilk Test 

According to Field (2009) a variable is considered normal if the Kolmogorov-Smirnov test 

and Shapiro-Wilk test are not significant (p> .05). Table 23 and Table 24 indicate that only 

the variable employee age was considered normal. 

Variable Kolmogorov-Smirnov Shapiro-Wilk 
Statistic Sig. Statistic Sig. 

C_JP .463 .000 .395 .000 
C_Type .348 .000 .818 .000 
C_NE .121 .000 .924 .000 
C_NM .150 .000 .905 .000 
C_RL .171 .000 .836 .000 
C_CE1 .322 .000 .801 .000 
C_CE2 .316 .000 .817 .000 
C_CE3 .262 .000 .862 .000 
C_CE4 .295 .000 .847 .000 
C_TSQ1 .268 .000 .798 .000 
C_TSQ2 .294 .000 .753 .000 
C_TSQ3 .273 .000 .788 .000 
C_RA1 .319 .000 .822 .000 
C_RA2 .249 .000 .793 .000 
C_RA3 .249 .000 .852 .000 
C_FCO1 .316 .000 .812 .000 
C_FCO2 .303 .000 .820 .000 
C_SA1 .280 .000 .797 .000 
C_SA2 .243 .000 .807 .000 
C_SA3 .293 .000 .822 .000 
C_SA4 .268 .000 .812 .000 
C_WOM1 .258 .000 .836 .000 
C_WOM2 .225 .000 .847 .000 
C_WOM3 .268 .000 .842 .000 
C_WOM4 .290 .000 .868 .000 
SE_TYPE .420 .000 .646 .000 
SE_O .162 .000 .886 .000 
SE_PO .194 .000 .862 .000 
SE_D .179 .000 .823 .000 

Table 24. K-S & S-W test customer tataset 

 

  

Table 23. K-S & S-W test employee dataset 
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Skewness & Kurtosis 

A value is considered normal if the Zskewness and Zkurtosis values do not exceed a value of 

± 2.58 (p < .01) (Field, 2009). These Z-scores were calculated by the following formulas: 

��������� =
skewness

√
6
�

																															��������� =
kurtosis

√
24
�

 

Based on Table 26, it is concluded that 11 out of 29 variables were positively or negatively 

skewed, and 6 out of 29 variables were platykurtic or leptokurtic for the customer dataset. 

Moreover, Table 25 shows that 20 out of 21 variables of the employee dataset had low 

skewness and kurtosis values. 

Variable Skewness Zskewness Kurtosis Zkurtosis 
C_JP 3,85 18,59 16,12 38,92 
C_Type 0,91 4,40 0,10 0,25 
C_NE 0,39 1,90 -0,95 -2,29 
C_NM 0,79 3,83 0,00 0,00 
C_RL 1,57 7,60 2,69 6,49 
C_CE1 -0,71 -3,41 0,74 1,80 
C_CE2 -0,59 -2,86 0,43 1,05 
C_CE3 -0,20 -0,94 -0,41 -0,99 
C_CE4 -0,37 -1,79 -0,15 -0,35 
C_TSQ1 -0,80 -3,87 0,63 1,52 
C_TSQ2 -0,70 -3,38 1,00 2,43 
C_TSQ3 -0,99 -4,79 0,60 1,46 
C_RA1 0,50 2,41 -0,30 -0,72 
C_RA2 0,34 1,66 -1,00 -2,42 
C_RA3 0,00 0,00 -0,04 -0,10 
C_FCO1 -0,23 -1,11 0,08 0,20 
C_FCO2 -0,13 -0,64 -0,13 -0,32 
C_SA1 -0,49 -2,39 0,23 0,56 
C_SA2 -0,10 -0,47 -1,06 -2,56 
C_SA3 -0,68 -3,28 1,15 2,77 
C_SA4 -0,28 -1,34 -0,45 -1,09 
C_WOM1 0,21 0,99 -0,93 -2,26 
C_WOM2 0,05 0,24 -0,82 -1,97 
C_WOM3 0,23 1,12 -0,84 -2,03 
C_WOM4 0,20 0,96 0,26 0,62 
SE_TYPE -0,50 -2,44 -0,45 -1,10 
SE_O 0,13 0,63 -1,27 -3,06 
SE_PO 0,16 0,76 -1,47 -3,56 
SE_D 1,62 7,80 2,53 6,12 

Table 26. Skewness & Kurtosis customer dataset 

Histograms & Normal Probability Plots (Q-Q plot) 

The histograms and Q-Q plots of each of the variables were checked, but these figures were 

not added as appendix. 19 out of 29 variables of the customer dataset and all variables of the 

employee dataset were considered as normal.  

Table 25. Skewness & Kurtosis employee dataset 
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D. Assumptions of factor analysis 

Following four assumptions of factor analysis were checked: Strong conceptual foundation, 

no identity matrix, measure of sampling adequacy, and no multicollinearity (Field, 2009; Hair 

et al., 2006). The following tables report the aforementioned assumptions of each of the one-

factor models. Table 28 shows that only the construct of Interpersonal Adaptability does not 

met all assumptions of factor analysis, indicated by an orange background. 

Construct 1. Strong 
    conceptual 
    foundation 

2. No identity 
    matrix 

3. Measure of sampling adequacy 4. No 
    multicollinearity 

Communalities 
(Cut-off > .5) 

Bartlett’s test of 
sphericity  
(Cut-off < .05) 

Kaise-Meyer-Olkin 
(Recommended ≥ .5) 

Proportion of 
shared variance 
(Cut-off > 60%) 

Correlation matrix 
(Cut-off > .00001) 

1. Customer 
   education 

.58 X2-test 283.007 
(6), p < .05 

.805 71.9% .126 

2. Technical 
    service quality 

.72 X2-test 146.226 
(3), p < .05 

.717 73.6% .344 

3. Rapport .72 X2-test 179.054 
(3), p < .05 

.723 76.8% .271 

4. Firms’ customer 
    orientation 

.87 X2-test 108.977 
(1), p < .05 

.500 86.9% .453 

5. Customer 
    satisfaction 

.82 X2-test 70.277 
(1), p < .05 

.500 81.6% .600 

6. Positive word-     
    of-mouth 
    communication 

.66 X2-test 213.925 
(3), p < .05 

.685 77.8% .210 

Table 27. Assumptions of factor analysis customer dataset 

Construct 1. Strong 
    conceptual 
    foundation 

2. No identity 
    matrix 

3. Measure of sampling adequacy 4. No 
    multicollinearity 

Communalities 
(Cut-off > .5) 

Bartlett’s test of 
sphericity  
(Cut-off < .05) 

Kaise-Meyer-Olkin 
(Recommended ≥ .5) 

Proportion of 
shared variance 
(Cut-off > 60%) 

Correlation matrix 
(Cut-off > .00001) 

1. Customer 
    education 
    provision of 
    information 

.66 X2-test 35.518 
(3), p < .05 

.65 81.0% .111 

2. Customer 
    education 
    acquisition of 
    information 

.62 X2-test 15.119 
(3), p < .05 

.65 69.8% .393 

3. Employee 
    creativity 

.73 X2-test 23.185 
(3), p < .05 

.70 77.8% .238 

4. Service-offering 
    adaptability 

.63 X2-test 1.092 
(1), p > .05 

.50 62.7% .936 

5. Interpersonal 
    adaptability 

.74 X2-test 4.274 
(1), p < .05 

.50 73.9% .772 

Table 28. Assumptions of factor analysis employee dataset 
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E. Analysis results 

a. Hypotheses individually tested 

 

Table 29. Supported hypotheses individually tested customers’ perspective (N=107) 

 

Table 30. Supported hypotheses individually tested employees’ perspective (N=18)  

Hypo-

Direct effects theses Coefficient T-statistic Supported

- Technical service quality → customer satisfaction H1 .52** 10.186 Yes

- Customer education → technical service quality H2a .55** 7.065 Yes

- Customer education → rapport H2b .57** 7.680 Yes

- Customer education → firms' customer orientation H2c .57** 7.398 Yes

- Customer education → customer satisfaction H2d .59** 6.663 Yes

- Rapport → technical service quality H3a .48** 7.500 Yes

- Rapport → customer satisfaction H3b .48** 6.251 Yes

- Rapport → positive word-of-mouth communication H3c .57** 7.594 Yes

- Firms' customer orientation → technical service quality H4a .43** 5.454 Yes

- Firms' customer orientation → customer satisfaction H4b .55** 8.157 Yes

- Firms' customer orientation → positive word-of-mouth communication H4c .54** 6.617 Yes

- Customer satisfaction → positive word-of-mouth communication H5 .58** 8.488 Yes

*p<.05. **p<.01 (t-statistic respectively >1.96. >2.58)

Hypotheses individually tested

Hypo-

Direct effects theses Coefficient T-statistic Supported

- Technical service quality → customer satisfaction H1 .61** 9.766 Yes

- Customer education → technical service quality H2a .14 1.680 Marginally

- Customer education → rapport H2b .23** 3.309 Yes

- Customer education → firms' customer orientation H2c .23** 3.358 Yes

- Customer education → customer satisfaction H2d .25* 2.333 Yes

- Customer education → employee creativity H2e .32** 3.299 Yes

- Rapport → technical service quality H3a .78** 20.718 Yes

- Rapport → customer satisfaction H3b .69** 13.986 Yes

- Rapport → positive word-of-mouth communication H3c .67** 13.263 Yes

- Firms' customer orientation → technical service quality H4a .28* 2.496 Yes

- Firms' customer orientation → customer satisfaction H4b .64** 13.239 Yes

- Firms' customer orientation → positive word-of-mouth communication H4c .48** 5.422 Yes

- Customer satisfaction → positive word-of-mouth communication H5 .60** 8.835 Yes

- Employee creativity → technical service quality H6 .11 .923 No

*p<.05. **p<.01 (t-statistic respectively >1.96. >2.58)

Hypotheses individually tested
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b. Significant control variable paths individually tested 

 

Table 31. Significant control variable paths customers’ perspective individually tested 

 

Table 32. Significant control variable paths employees’ perspective individually tested  

Customer Coefficient T-statistic

- Number of employees → positive word-of-mouth communication .14* 2.360

- Number of machines → customer education .22* 2.306

- Number of machines → rapport .18* 2.271

- Type service contract low → customer satisfaction .17** 2.921

- Type service contract medium + high → firms' customer orientation .18* 2.147

- Type service contract none → customer education -.20* 2.142

*p<.05. **p<.01

Customer Coefficient T-statistic

- Number of employees → customer education .44** 6.065

- Number of machines → customer education .40** 8.633

- Number of machines → firms' customer orientation .40** 2.965

- Number of machines → rapport .66** 7.850

- Number of machines → positive word-of-mouth communication -.45** 5.082

- Relation length → rapport .47** 5.653

Employee

- Employee age → employee creativity -.34** 5.055

- Employee age → technical service quality -.20** 4.572

- Employee age → customer satisfaction .26** 4.806

- Employee age → positive word-of-mouth communication -.31** 3.916

- Employee tenure → customer education .38** 5.231

Service encounter

- Duration → firms' customer orientation .22* 2.423

*p<.05. **p<.01
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c. Intra-class correlation, direct effect & tree diagram 

Intra-class correlation indicates the extent of clustering in the data. This value ranges between 

zero and one. An intra-class correlation of zero relates to statistical independence among 

members of a group (Koch, 1982). In contrast, an intra-class correlation of one corresponds to 

total dependence (nested data). The intra-class correlation is considered as low when it is less 

than .25 (Foy, 2004). Table 33 shows that the employee data is not nested into groups because 

intra-class correlations do not exceed the cut-off value. Besides the intra-class correlation, the 

direct effects of the employee data are checked. This is because the data must be considered 

as nested data when the design effect exceeds 2.0 (Hsu, 2009). The direct effects of the 

employee data are below the stated cut-off value, indicating that there is no strong need to 

consider the data as clustered data. 

��� =
 !"������ − !���ℎ��

 !"������ + ((� − 1( ∗  !���ℎ��(
 

*���+�	�,,�-� = 1 + ((� − 1( ∗ ���( 

k = mean group size, which is 3.6 (18/5) 

 

Table 33. Intra-class correlation & design effect 

 

Figure 9. Tree diagram employees’ perspective  

CR ICC*+Design

Between Within effect

Customers' perspective
- Technical service quality .109 .135 .89 .06 1.12

- Rapport .101 .081 .91 .06 1.12

- Firms' customer orientation .084 .126 .93 .10 1.26

- Customer satisfaction .071 .086 .90 .05 1.13

- Positive word-of-mouth communication .165 .093 .91 .18 1.47

Employees' perspective
- Customer education .240 .314 .85 .07 1.18

- Creativity .403 .318 .91 .07 1.18

- Interpersonal adaptability 1.007 .494 .85 .22 1.57

Mean square

* Intra-class correlation
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F. Distributed information cards 

 

 

 

 

Figure 10. Distributed information cards 


