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ABSTRACT 

 

In the era of experience economy, how best to deliver memorable and exciting 

customer experiences has become a key issue for service providers. This research 

aims to build a systematical, quantitative and expectation-based mechanism to design 

and manage service experience and operation for cyber-physical services. 

Consequently, this study not only analyzes and synthesizes the critical factors by 

reviewing literatures (that is, customer expectation, service operation and customer 

emotion) within the background of service science but also establishes a conceptual 

theoretical framework for designing satisfactory service experiences. Furthermore, 

this study presents a concept of the Exquisite Technology and a service system (i.e. 

U2EX) with a customer expectation management engine (including five core methods, 

Hawk-Dove game, Coopetition, PSO, FCM and expectation measurement model) in 

the exhibition context to demonstrate the feasibility of implementing the notions of 

customer expectation management and service experience design. Besides, we 

integrate the expectation theory with the emotion theory to build a theoretical concept 

and employ a multimethod (including a single case study, interviews, simulations and 

questionnaire surveys) to test the relations and research propositions of the theoretical 

concept. The research results show positive evidences to support our developed 
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theoretical concept. 

The customer expectation measurement model is one critical element of the 

proposed engine that can help service providers understand and quantify customer 

expectation in dynamic and real time environments for appropriate service 

experiences based on the systematical and theoretical groundings (i.e. Fechner‟s law 

and operation risk). Hence, we use the simulations to verify the reliability of the 

customer expectation measurement model. Meanwhile, this research also conducts 

simulation experiments of Hawk-Dove game, PSO, FCM and Coopetition methods to 

have preliminary evidences for supporting the proposed mechanism. Thus, service 

providers provide customers with high-quality service experiences to achieve 

customer satisfaction and co-create values with customers through meticulous service 

experiences design approaches. The proposed mechanism of expectation-based 

service experience and operation design and management has been demonstrated in 

the exhibition service sector. We would like to apply the advantage and usage of the 

proposed mechanism to the other feasible domains and service sectors. Consequently, 

this study proposes a S-D based input-output analysis approach in order to find the 

potential fields that can also adopt the proposed mechanism by measuring the effects 

of technology spillovers. 

Keywords: Service experience design, customer expectation management, service 

operation, cyber-physical service, expectation measurement, exquisite technology, 

technology spillover, service science 
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CHAPTER 1 

 

INTRODUCTION 
 

With the globalization trend coming nowadays, businesses have to face many tough 

challenges, especially the competitors around the world, which is resulted in the era of 

tiny profit. There are a lot of manufacture businesses that have altered their traditional 

mindsets from the production thinking to the service thinking, such as IBM, GE, and 

Apple. Because customers who can‟t only be satisfied with physical goods need more 

attractive and professional services (e.g. a recovery service, or a consultative service) 

to deeply fulfill their needs. In order to subsist on the customer-oriented market, 

businesses should design and provide innovative services for their customers. 

Consequently, service industry gradually plays an essential role to predominate the 

major economic activities. 

Service is the application of competency for the benefit of parties (Vargo and 

Lusch, 2004). The critical purpose of service is that customers can be served for a 

good performance to meet their needs. Consequently, designing and delivering 

appropriate service experiences have become an important issue for service firms to 
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increase the competitive advantage and the market share. There have been many 

important service topics, including service design, service encounter, service 

operation, customer expectation, service experience delivery, and so on, that should 

be considered and solved for the above issue (Spohrer and Kwan, 2009). 

Accordingly, this research will further discuss related issues by analyzing the 

previous studies and also to propose a systematical, quantitative, and 

expectation-based mechanism for service experiences and operations design and 

management. 

1.1 Motivation and Scope of the Study 

The notion of high-quality customer experiences, resulting from service firms 

offering memorable services and achieving customer satisfaction, occupies an 

essential position in service thought and practice. High-quality customer experiences 

have an important effect on customer satisfaction, customer loyalty, service values, 

and service profit (Heskett et al., 1994; Rowley, 1999). Furthermore, Pine and 

Gilmore (1998) proposed that the twentieth century will be the era of experience 

economy. In order to create service values and innovative business models, service 

firms have to provide customers with experiential services which can affect customer 

mental mind and to change the traditional mindset of purchasing behaviors. For 

instance, Apple successfully established a brand imagination of young and vogue 

through experiencing creative and experiential services embed in its product (e.g. 

iPod, or iPhone). Thus, customer experiences can be regarded as a series of services 

and encounters between service providers and customers (Soloman et al., 1985; Lewis 

and Entwistle, 1990). Consequently, service providers need to take several 

considerations into account for service encounters during service experience delivery 
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(Parasuraman et al., 1991b; Armistead, 1990; Johnson and Mathews, 1997). First, 

service is to satisfy customers and provide them with solutions via its high-quality and 

nature. Second, service providers must design service operations which directly 

influence customers to perceive within service encounters. Last, customer mental state 

(e.g. customer expectation and emotion) is also an important factor to influence 

customer satisfaction while experiencing services within service encounters. Since 

understanding customer expectations leads service providers to successfully reach the 

customer franchise (Parasuraman et al., 1991a), this study employs the notion of 

customer expectation management as a theoretical foundation to build an 

expectation-based mechanism for dispatching appropriate service experiences.  

However, there has been previous research focusing on aforementioned issues 

(namely, service encounters, service operation, and customer mental state) across the 

business, marketing, management and other declines (Parasuraman et al., 1991; 

Armistead, 1990; Johnson and Mathews, 1997; Spohrer and Kwan, 2009). Although 

the previous studies proposed feasible ideas and resolutions to cope with 

aforementioned issues, service providers still need to adopt ad-hoc suitable 

resolutions respectively given aforementioned issues are complicated and arduous. 

Service providers have to increase additional efforts (e.g. processing time, or resource 

arrangement) for problem resolutions. Consequently, a systematical and integrative 

approach is necessary and helpful for service providers to delineate an integrative 

viewpoint of these issues and analyze the critical factors for service experiences and 

operations design and management. Meanwhile, service providers can also take above 

issues into consideration for a complete and well-arranged scheme and diminish the 

ac-hoc efforts to obtain proper resolutions by using a systematical and integrative 

approach. Put differently, while confronting different stages of problem solving of 
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service experiences and operations design and management, a systematical and 

integrative approach can offer a methodical clue to aid service providers to simply put 

into practice. Service providers can thus efficiently define the possible problems and 

effectively find the feasible solutions through a systematical and integrative approach 

during service experience delivery.  

On the other hand, service science is novel and multidisciplinary which includes 

technology innovation, social science, business management, global economy, 

markets, and so on. In order to achieve business goals (Maglio and Spohrer, 2008; 

Glushko, 2008; Spohrer and Kwan, 2009), service science attempts to improve the 

service systems and create new knowledge and values for providers and customers 

through IT-enabled services. Moreover, the service science proposes an integrative 

and systematical thinking to clarify the possible problems of target domains and be a 

theoretical foundation of multidisciplinary solutions. Since aforementioned issues are 

addressed and correlated within the service science discipline and service experience 

delivery can be considered as a service system, this study will build an 

expectation-based experiences and operations design and management mechanism 

based on the aim of service science. Accordingly, this study is considered part of the 

emerging field of service science. 

Furthermore, cyber-physical systems (i.e. CPS) are integrations of computation, 

networking, and physical processes which embedded devices can sense, monitor and 

control the environments (Lee, 2007). Services are delivered from cyber-physical 

systems that are called cyber-physical services. The main purpose of cyber-physical 

services is to improve and enrich the quality of daily life. In this work, we try to 

enhance the importance of cyber-physical services for customers by designing and 

managing service experiences and operations. That is, service providers can set up 
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cyber-physical systems to dynamically detect and realize the states of customer 

context as the fundamental infrastructure on which our expectation-based mechanism 

for dispatching appropriate service experiences can be built. For simplicity, we also 

name the services deployed on top of the CPS infrastructure as cyber-physical 

services for a user‟s interactions involving both the cyber/digital space as well as the 

physical space. This study, hence, attempts to deliver better cyber-physical service 

experiences through a systematical, quantitative, and expectation-based mechanism. 

Furthermore, the exhibition is an extremely dynamic and bounded environment since 

customer behaviors can‟t be easily predicted and controlled in real time. The 

mechanism is to immediately and dynamically dispatch quality service experiences to 

customers based on customer expectation and service operation management within 

the real world. Accordingly, this research also employs the exhibition context to 

illustrate the aforementioned mechanism. 

As mentioned earlier, to build an appropriate surrounding of service experience 

delivery by designing service operations and creating innovative services is extremely 

critical. On the other hand, understanding customer mental state can also help service 

providers meet their needs and achieve customer satisfaction. Consequently, this 

research tries to analyze the relations among possible factors during service 

experience delivery. The research questions of this study attempts to explorer is 

briefed in next subsection. 

1.2 Research Question and the Significance 

As was discussed, previous research emphasized the importance of customer 

service experiences and the critical factors of service experience delivery. Since 

service experience delivery is a complicated and dynamic process, service providers 

should carefully consider the related influences embedded in services that can directly 
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affect customer perception and behavior, especially in the real time and changeable 

situations. However, service providers may not have sufficient resources and 

capabilities to deal with the difficulty of service experience delivery dynamically. In 

addition, customer expectation, customer emotion and service operations have been 

an important element to influence the achievement of appropriate service experience 

delivery. Nevertheless, the approach of combining above considerations with service 

experience delivery should be plainly defined. 

In order to proffer solutions for above perplexities, this study aims to propose a 

systematical and integrative approach of expectation-based experience and operation 

design and management (as defined in Definition 1-1) to resolve aforementioned 

problems. Consequently, this study concludes aforementioned problems to addresses 

two main research questions: 

(1) How do service providers provide customers with satisfactory service 

experiences through managing customer expectation, service operation and 

customer emotion within cyber-physical service contexts? 

The purpose of service providers is to obtain customer loyalty and business profit. 

The critical approach to achieve custom loyalty and get business profit for 

service providers is to satisfy their customers, even in the dynamic service 

environments such as the cyber-physical service contexts. It is a tough task for 

service providers to offer satisfactory service experiences to customers in this 

kind of environments and contexts. As follows are the related issues to explore: 

I. The influence of cyber-physical service operation management 

Even though the issue of service operation has been discussed across many 

disciplines, most previous research only focused on the physical settings to 

build a good environment during service experience delivery. However, 
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while considering IT-enabled services as a service system, the cyber service 

operation must be taken into account. Accordingly, this study still tries to 

find out key elements of design strategies for cyber-physical service 

operation. Besides, service providers should consider the performance of 

service operation design strategies to implement in practice. Consequently, 

this study would like to ascertain and find possible approaches to evaluate 

the effects of service operation designing strategies, especially in service 

experience environment. 

II. The feasibility of customer expectation management and measurement 

Since high-quality service experiences are affected directly by customer 

expectation, establishing a feasible approach to effectively manage 

customer expectation is extremely important, especially in real time 

dynamic service environments. In addition, measuring customer expectation 

is necessary for service providers to realize customer mental status before 

managing customer expectations. Hence, this study aims to examine the 

feasibility of customer expectation management and measurement. 

III. The relationship between customer expectation, emotion and satisfaction 

As mentioned earlier, understanding customer mental state is an essential 

way to design and deliver appropriate services in order to achieve customer 

satisfaction. However, customer expectation and emotion are two important 

mental factors to influence their perceptions and behaviors while receiving 

service experiences. Hence, the roles of customer expectation and emotion 

should be further analyzed and explored for designing high-quality service 

experiences. 

(2) How can the stakeholders build a high-performance service ecosystem via 
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information technology and apply this innovative idea into proper domains? 

Not only service providers but also customers are the key stakeholders within the 

dynamic service context. Service providers are to offer useful services to serve 

customers and deal with customers‟ problems. Customers nowadays are playing 

an active role to perform the value co-creation activities. Hence, the dynamic 

service context can be considered as a service ecosystem and how service 

providers and customers can reach their purposes respectively are interesting and 

important to understand. As follows are the related issues to explore: 

I. The role of information technology 

Service experience delivery can be considered as a complex and diverse 

service system which includes providers, customers, employees, service 

environments, service cyber-physical services, and information technology. 

Hence, information technology plays a critical role in order to aid service 

providers to deliver service experiences effectively and efficiently in the 

dynamic service contexts. However, what kind of information technology 

can be employed to assist service providers to deliver the services in the 

dynamic context to enable quality service experience delivery? This is an 

important issue to explore further. 

II. A prominent methodology for a high-performance service ecosystem 

In order to deliver high-quality service experiences to customers, building a 

high-performance cyber-physical service system is necessary. However, 

developing a service system should have many considerations of 

aforementioned issues and problems. Besides, there is no complete and 

theoretical methodology for an expectation-based experiences and 

operations design and management mechanism. This research attempts to 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 11 ~ 
 

propose a prominent methodology to develop a high-performance 

cyber-physical service system. 

III. The effect of technology spillover 

After proposing an innovative methodology of a high-performance 

cyber-physical service system, it is necessary to implement the ideas to the 

real world in practice. Although the proposed methodology is grounded 

with fundamental theories and literatures, to contribute to the businesses, 

the methodology is expected to help service providers not only get actual 

responses to improve their service operations from the real data but also 

deliver high-quality service experiences to customers and co-create values 

with them. 

1.3 Objective and Contribution of the Study 

Combining service experiences, operations design and management with 

customer expectation management is an extremely complex and tough issue, but these 

key factors of service experience delivery must be taken particularity into 

consideration. Service providers have to provide high-quality service experiences with 

customers to achieve customer satisfaction and service values through meticulous 

design approaches. However, the existing resolutions and methods of service 

experiences, operations design and management are not sufficient to figure out 

aforementioned problems. 

This research may lead to a better understanding of the relations and influence 

key elements of service experience delivery. It aims to propose a systematical and 

integrative approach for expectation-based experiences and operations design and 

management. Accordingly, this study would like to propose possible solutions to cope 

with aforementioned research questions. The main objectives of this study are 
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presented as follows. 

(1) Clarifying the relations and influences of key factors for developing a 

cyber-physical service system. 

While building a service system, the key factors should be definitely examined in 

order to clarify the relations and effects among the factors. Furthermore, the different 

considerations of the cyber-physical service system could be addressed compared to 

the traditional physical service system. 

(2) Establishing an innovative customer expectation measurement model to 

assess and manage customer expectation in real time environments. 

Customer mental state is a key to influence the final customer perception and 

behavior. This study attempts to build an innovative mechanism for measuring 

customer expectation in real time environments. Service providers can immediately 

and dynamically understand customer expectation and deliver appropriate services to 

customers by the innovative customer expectation measurement model. 

(3) Proposing a theoretical and systematical mechanism of delivering 

high-quality service experiences. 

In order to achieve customer satisfaction and business goals, this research aims 

to propose a theoretical and systematical mechanism to design and manage service 

experiences and operations. In other words, the proposed mechanism can ensure to 

deliver high-quality service experiences to customers through precise calculations, 

fundamental theories and systematical processing logics. 

(4) Building an S-D logic approach to evaluate the effects of technology 

spillover while considering applying to the business practice. 

When the proposed mechanism has sufficient evidences, such as employing 

simulations, experiments, or case study, manifesting the feasibility of implementation 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 13 ~ 
 

in practice (namely, technology spillover) is the approach to find the application 

domain of the proposed mechanism for demonstrations will deem important. This 

study tries to establish an S-D logic approach to evaluate the effects of technology 

spillover. 

This study may be critically important in laying the groundwork for 

understanding how service providers design and manage service experiences and 

operations by utilizing a systematical and integrative approach. Therefore, this study 

aims to propose above significant objectives which can contribute to several academic 

and managerial fields as listed below. 

(1) Synthesizing the various considerations for delivering high-quality service 

experiences. 

This work analyzes the various and critical factors (including service encounter, 

service operation, customer mental state, and service design) that can influence the 

performance (i.e. customer satisfaction, business goals, and service values) of 

delivering service experiences. Besides, synthesizing the various considerations is a 

key to build a systematical and integrative approach for service experience and 

operation design and management. Service providers can immediately and exactly 

provide appropriate services with customers through the systematical and integrative 

approach. Thus, the synthesis not only can lead academic researchers to have clues in 

further develop and extend the applicable fields, but also to provide the guidelines of 

designing and managing service experiences and operations with service providers. 

(2) Providing the significant evidences for the feasibility of implementing the 

notion of customer expectation management in practice. 

Though customer expectation management has been continuously discussed and 

investigated across different disciplines, how to apply this idea into the real practice is 
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still a tough and complicated issue in terms of difficulty in measuring customer 

expectation. This study proposes a customer expectation measurement model to 

evaluate the states of customer expectation via theoretical and quantitative methods 

during service experience delivery. The research results can shows that service 

providers can immediately realize and manage customer expectation by delivering 

high-quality services of the proposed mechanism. 

(3) Advancing the suitable strategies of experiences and operations design and 

management. 

Since service experience delivery can be considered a service system with 

dynamic processes, the suitable strategies of experiences and operations design and 

management are extremely essential to be set. This research advances the feasibility 

of the proper strategies to form a service system (i.e. by considering the 

aforementioned key factors) for service provider to apply in practice. Furthermore, the 

researchers can further analyze the emerging effects of service value of the proposed 

strategies while considering experiences and operations design and management.  

(4) Ensuring a quality fulfillment of the cyber-physical service services. 

As noted previously, service is to provide customers with proper resolutions to 

meet their needs in turn to deliver high-quality and memorable service experience, as 

this will involves a complex management of many factors and resources.  For 

cyber-physical services, this study provides a systematical and integrative approach 

for managing the service experience and operation design and customer expectation.  

 

In summary, with the aforementioned research objectives and attempted research 

contributions, we are expected to develop several research results, including 

establishing a systematical methodology for service experience and operation design 
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and management, building a customer expectation measurement model to assess 

customer expectations in real time, building a prototype of an exhibition service 

system for demonstrating the proposed methodology and the concept of the Exquisite 

Technology, conducting a multimethod (including a single case study, interviews, 

simulations and questionnaire surveys) to evaluate and illustrate the novel theoretical 

concept, and developing a S-D based input-output analysis approach for measuring 

the effects of technology spillover, that will be described in details in following 

chapters. In addition, according to these objectives and contributions of this research, 

we conclude the critical statements for the definition of expectation-based experience 

and operation design and management as follows. 

Definition 1-1: Systematical and integrative methodology of expectation-based 

experience and operation design and management:  means aiming to provide 

customers with memorable, high-quality, suitable and experiential journeys by 

managing customer expectation and service operations in dynamical and real 

time service surroundings based on a series of scientific and theoretical methods 

in order for high customer satisfaction and value creation. 

1.4 Overview of the Research Designs 

According to Hevner et al. (2004), the framework of information systems 

research of design science include three core elements (namely, environment, IS 

research and knowledge based) (as depicted in Figure 1-1). In brief, the environment 

is to clarify and define the problems in the real world, and the knowledge base is 

composed of existing feasible approaches. Hence, IS research is to find out an 

innovative and workable method to deal with above problems by utilizing and 

improving the existing approaches. Thus, this study is to propose a creative and useful 

mechanism of expectation-based experiences, operations design and management in 
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order to diminish the gap between customers and service providers during service 

experience delivery. 

Figure 1 - 1 Information systems research framework (Hevner et al., 2004) 

Table 1 - 1 Design science research guidelines (Hevner et al., 2004) 

Guideline Description 

Guideline 1: Design as an 

Artifact 

Design-science research must produce a viable artifact in the form of a 

construct, a model, a method, or an instantiation. 

Guideline 2: Problem 

Relevance 

The objective of design-science research is to develop technology-based 

solutions to important and relevant business problems. 

Guideline 3: Design 

Evaluation 

The utility, quality, and efficacy of a design artifact must be rigorously 

demonstrated via well-executed evaluation methods. 

Guideline 4: Research 

Contributions 

Effective design-science research must provide clear and verifiable 

contributions in the areas of the design artifact, design foundations, 

and/or design methodologies. 

Guideline 5: Research 

Rigor 

Design-science research relies upon the application of rigorous methods 

in both the construction and evaluation of the design artifact. 

Guideline 6: Design as a 

Search Process 

The search for an effective artifact requires utilizing available means to 

reach desired ends while satisfying laws in the problem environment. 

Guideline 7: 

Communication of 

Research 

Design-science research must be presented effectively both to 

technology-oriented as well as management-oriented audiences. 
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Moreover, Hevner et al. (2004) also addressed seven important guidelines for 

researchers to do design-science research (as shown in Table 1-1) (e.g. guideline 1: 

design as an artifact, guideline 2: problem relevance, guideline 3: design evaluation, 

guideline 4: research contributions, guideline 5: research rigor, guideline 6: design as 

a search process, and guideline 7: communication of research). Accordingly, this 

study is to propose a mechanism of expectation-based experiences, operations design 

and management that can also be considered as an artifact. This study will follow the 

theoretical and workable design guidelines to develop our research and increase the 

reliability and validity of this research. 

1.5 Organization of the Study 

For above objectives to be achieved, the remainder of this study is organized as 

below. By referring the information systems research framework (as depicted in 

Figure 1-1), Chapter 1 is to describe the existing issues which belongs to the 

Environment part. After delineating the research problems, we need to find out the 

suitable theoretical Knowledge for explanation (including Chapter 2 and Chapter 3). 

Hence, Chapter 2 analyzes and investigates the relations and implications of previous 

literatures which include service encounters, service experience, and customer 

expectation management. The synthesis can also be the basic foundation to make a 

roadmap of this research. Chapter 3 describes the theory groundings of expectation 

theory, emotion theory and service operations to build a conceptual theoretical 

framework of customer expectation management and propose a critical and innovative 

notion of exquisite technology.  

Then, the major Artifacts are proposed and detailed in Chapter 4, Chapter 5, and 

Chapter 6. Chapter 4 addresses the classification of the core methods of customer 

expectation management and delineates the processing logic of the core methods in 
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detail. Similarly, the application UESS (ubiquitous exhibition service system,) will be 

introduced and demonstrated in the notion of customer expectation management. 

Moreover, the architecture, the design logic and the ontology of UESS are also 

discussed. Chapter 5 is to illustrate the theoretical concept for achieving customer 

satisfaction which combines the expectation theory with the emotion theory by 

conducting a multimethod (including a single case study, interviews, simulations and 

questionnaire surveys). Thus, chapter 6 specifies customer expectation measurement 

model which can compute and deliver the scores of customer expectation by applying 

Fechner‟s law and the concept of operation risk.  

In order to Evaluate the feasibility of the proposed artifacts, we also conducted a 

multimethod for evaluations which is addressed in Chapter 5, Chapter 6 and Chapter 7 

respectively. Chapter 7 exemplifies one algorithm (i.e. Hawk-Dove game approach) 

of the customer expectation management engine to evaluate the feasibility and 

performance of the proposed mechanism. Finding a potential Application in the 

Appropriate Environment is an essential way to extend the benefits for the proposed 

artifacts. Chapter 8 is to explore the applicable domains to apply the proposed 

artifacts based on the concept of technology spillovers. Chapter 8 dilates an S-D based 

input-output analysis approach for evaluating the effects of technology spillover by 

assaying S-D logic and the input-output analysis approach and the importance of 

technology spillover. A case study will also be conducted to demonstrate the creative 

approach of technology spillover. Chapter 9 delineates the managerial and academic 

implications and discussions of this research, and chapter 10 concludes the results, 

limitations, and future directions of this research. The research flow is shown in the 

Figure 1-2. Furthermore, Appendix A illustrates the other algorithms (i.e, PSO, FCM 

and Coopetition) of the customer expectation management engine in detail. Appendix 
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B and C are the evolving protocols of interview. 
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CHAPTER 2 

 

LITERATURE REVIEW 

 

Services represent the main economic activities and an increasing percentage of the 

GDPs of developed countries around the world. In order to increase the economic 

competence, many countries gradually enlarge to invest in the service industry. Hence, 

service science becomes an emerging discipline that is gathered many different field; 

such as computer science, operations research, engineering, management sciences, 

business strategy and etc., to have deeply and theoretically analysis and supports to 

practical problems. Meanwhile, service-dominant logic also is the key concept for 

services (Vargo and Lusch, 2004) that can influence the service concepts and 

experience design strategies. This work is based on the notions of service science and 

service-dominant logic to build a systematical and integrative approach. 

The purpose of this study is to propose an expectation-based service experience 

and operation design and management approach. In this chapter, we will not only 

describe and analyze the key factors of service experiences and customer expectation 

but also synthesize the findings of past research. Moreover, the systematical and 
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integrative approach can be considered as an innovative technology for designing 

service experiences. Finding the effective way to export and duplicate this technology 

and realizing the adoption effects of this technology are essential issues. Therefore, 

technology spillover will be addressed in detail. Finally, we will make a conclusion on 

implications of reviewing literatures.  

2.1 Background 

This study is to propose a systematical and integrative approach for 

expectation-based service experience and operation design and management which 

can not only aid service providers to understand customer mental states but also to 

match customer needs. Hence, service providers and customers can co-create values 

through this approach. The major objective of the service science discipline is also to 

create and provide values with people involved in the service system through 

particular arrangement and implementation of people and technologies, thus this 

research is in accordance with the discipline of service science. Furthermore, 

service-dominant logic is an important characteristic of service science that also 

emphasizes value creation and customer involvement within the service system.  

Consequently, service science and service-dominant logic are the fundamental 

research background, and then we will address the details and relations between two 

critical notions and our research.  

2.1.1 Research on the Service Science Discipline 

In the era of experience economy, the importance of services has been paid much 

attention throughout the world. The service industry plays a key role of economic 

activities, especially in developed countries. According to the Office of Economic 

Cooperation and Development (2005), services have expanded rapidly over recent 

decades and accounted for 70% of total OECD value. Meanwhile, market services (i.e. 
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wholesale and retail trade services, transport and communication services, and finance, 

insurance, real estate and business services) accounted for 50% of the total OECD 

value. Furthermore, service industries reached for more than 60% of the global GDP 

and employed more than 30% of the human labor throughout the world (OECD, 

2005). Therefore, in the twentieth-first century, it is obvious that the service industry 

will influence the quality of life of human beings given the services have been the 

necessities in the daily life. 

In order to focus on the growth trend of service sectors, IBM launched many 

service research groups and Service Science, Management, and Engineering (SSME) 

(namely, service science) in the world since2002 (IBM, 2004; Chesbrough and 

Spohrer, 2006; Spohrer and Kwan, 2009). From that moment on, there have been a lot 

of researchers, companies, and countries diving into the oncoming area of services. 

Hence, there are several definitions of Service Science which this study would like to 

adopt as follows.  

According to Spohrer et al. (2007) and Spohrer et al. (2008), the definition of 

Service Science is 

“Service science aims to understand and catalog service systems and to apply 

that understanding to advancing our ability to design, improve, and scale service 

systems for practical business and societal purposes. A service system is a dynamic 

value co-creation configuration of resources, including people, organizations, shared 

information (language, laws, measures, methods), and technology, all connected 

internally and externally to other service systems by value propositions.” 

According to Bitner et al., (2006), the definition of Service Science is 

“Services Science is an emerging discipline that focuses on fundamental science, 

models, theories and applications to drive innovation, competition, and quality of life 
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through services.” 

Wikipedia (http://en.wikipedia.org/) definition is 

“Service Science, Management, and Engineering (SSME) is an interdisciplinary 

approach to the study, design, and implementation of service systems – complex 

systems in which specific arrangements of people and technologies take actions that 

provide value for others. More precisely, SSME has been defined as the application of 

science, management, and engineering disciplines to tasks that one organization 

beneficially performs for and with another.” 

Consequently, according to the above definitions, service science is a new 

multidiscipline which aims to propose innovative approaches to create and capture 

values based on abundant knowledge through services. For instance, when service 

firms try to design or deliver services for customers, they don‟t only consider the 

quality and the functions of services; they also need to design the efficient delivery 

process, plan the promotion activities, or analyze the business model of selling 

services. In other words, service providers may face many variable problems rather 

than only one difficulty while considering services. Service firms have to build and 

own the multi-dimensional perspectives and knowledge to cope with service matters 

for an integrative resolution in order to achieve business goals. Hence, service science 

provides researchers and service firms with a definite guideline for solving service 

issues in the dynamic and complicated environment nowadays. 

Figure 2-1 also represents a coarser model of the SSME discipline which 

includes three characteristics: science and technology, business models and 

processes, and people and culture. The feature of people and culture is to identify 

and understand the states of stakeholders. For the external aspect of service firms, 

service firms have to define customer needs and problems by analyzing their 
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background, service preferences, or psychological state. On the other hand, service 

firms also have to estimate their capabilities (such as the quality of employee, 

resources, or capital) and business cultures for designing appropriate services.  

 

Figure 2 - 1 A coarser model of the SSME discipline (IBM Research, 2004) 

The feature of business models and processes is to represent feasible approaches, 

which include processing logics, methodologies, or revenue models for services and 

resolutions.  In order to co-create values and achieve goals with customers, service 

firms attempt to find out the effective and systematical ways to design and develop 

quality services. The other feature is science and technology which is to define the 

theoretical approach and advanced technology to favorably support the improvement 

or empower the creation of services and resolutions. Put differently, the existing and 

empirical theories and technologies can be regarded as a fundamental clue to sustain 

the feasibility of proposed solutions and services. 

In summary, service science offers a clear and helpful research direction for 

researchers to follow and also to lead researchers to have multi-dimensional 

perspectives thinking of service issues in quality of life. Furthermore, service science 

also emphasizes the three characteristics (science and technology, business models 

and processes, and people and culture) that researchers should take into consideration 
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while studying the research field of services.  

In this research, we aim to analyze the importance key factors of service 

experience and attempt to propose a systematic and integrative approach for service 

experience and operation design and management. The issue of service experience 

and operation design and management would compose service providers and 

customers (i.e. people and culture), systematical and integrative approaches for 

service experience design (i.e. business models and processes), and existing and 

empirical theories and technology (i.e. science and technology). Consequently, this 

research is highly not only correlated with three major characteristics of service 

science but also to followed the research directions and concepts of service science 

according to the definition and the features of service science. 

2.1.2 Service-Dominant Logic 

Although the service science discipline includes the concept of service-dominant 

logic for value co-creation between service providers and customers in the service 

system, this study still attempts to address the importance and necessary of 

service-dominant logic in detail. According to Vargo and Lusch (2004), Vargo and 

Lusch (2008a), and Lusch and Vargo (2008), there are two main perspectives for the 

considerations of services which include goods-dominant logic (namely, G-D logic) 

and service-dominant logic (S-D logic). G-D logic focused on the end products that 

are tangible (goods) and intangible (services) units of output. In addition, G-D logic is 

centered on the physical and static resources, so-called operand resources, which need 

manufacture processes to make them valuable. The fundamental nature of G-D logic 

is that values of units of output are inset in the production processes. In other words, 

consumers can principally acquire values and fulfill their needs through purchasing 

tangible products. Businesses of G-D logic aim to get profit maximization by selling 

their products. Consequently, the transactional concept is the major thought of G-D 
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logic.  

However, as the main trend of the globalization extremely influence the world 

economics, the service mindset gradually becomes more and more important in the 

twentieth century. S-D logic can be considered as a new direction for enterprises to 

get high competency. Comparing to G-D logic, S-D logic regards services as a 

process which deals with something for another object. S-D logic usually utilizes the 

intangible and dynamic resources, so-called operant resources, to create values. 

Human skills, knowledge, and experiences are the main resources to generate 

services.  

Accordingly, not only enterprises actively provide their internal operant 

resources but also consumers involved to be co-creators during production processes. 

Businesses need to pay attention to the relate environment in order to face the 

emergency of a global situation and cooperate with consumers. Furthermore, S-D 

logic sees the businesses as continuous stream of economic processes. The 

marketplace feedback is an important feature of services improvement to constantly 

achieve high financial success. Consequently, the main characteristics of S-D logic 

are different from good-dominant logic by above analysis (as shown in Table 2-1). 

Table 2 - 1 Service-dominant logic vs. goods-dominant logic 

Service-Dominant Logic Goods-Dominant Logic 

Services Goods 

Intangible Tangible 

Operant Resources Operand Resources 

Value Co-creation Value Added 

Relational Transactional 

Financial Feedback Profit Maximization 

Source from Lusch and Vargo (2008a) 

According to Vargo and Lusch (2008b), operant resources are the fundamental 

source of competitive advantage in services. Furthermore, from the service-systems 
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orientation of service science (Spohrer et al., 2008), technology is an important 

resource engaged in the dynamic value co-creation configuration of resources. In 

other words, technology can be considered as one of the important operant resources 

to drive the service competition. This work tries to propose a systematical and 

integrative approach of service experiences and service operations design and 

management which utilizes the advanced technology for promoting the value of S-D 

logic. In conclusion, this study not only applies the notion of service science but also 

employs the concept of S-D logic to build an innovative approach for customer 

involvement.  

2.2 Customer Service Experience 

Since customers have the initiative to express what they actually want nowadays, 

enterprises face the extreme variability of customer needs. As mentioned earlier, 

enterprises merely provide products or monotonous services with customers based on 

the G-D logic rather than S-D logics. Pine and Gillmore (1998) indicated that service 

providers have to build appropriate service experiences for customers in order to get 

high customer satisfaction in the era of the experience economy. Voss et al. (2004) 

also noted that experience-centric services are important and continuously developed 

a series of service encounters and interactive activities for customers. Consequently, 

delivering memorable and exciting experiences for customers is a necessary way to 

fulfill their wants. For instance, Disneyland proposes experiential and entertaining 

journeys for families that can come together and imagine being in the roles of fairy 

tale story. Furthermore, service providers can increase customer loyalty to get high 

profit through developing their high ability of experience design (Pullman and Gross, 

2003; Pullman and Gross, 2004). Pullman and Gross (2004) proposed a definite 

definition of an experience as follows. 
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“An experience occurs when a customer has any sensation or knowledge 

acquisition resulting from some level of interaction with different elements of a 

context created by a service provider. Successful experiences are those that the 

customer finds unique, memorable and sustainable overtime, would want to repeat 

and build upon, and enthusiastically promotes via word of mouth.” 

 

 

Figure 2 - 2 The progression of economic value (Pine and Gillmore, 1998) 

According to above the definition, successful service experiences can satisfy 

customers and also attract more customers and repeated customers which can result in 

increasing the service profit of service providers. Furthermore, Pine and Gillmore 

(1998) also proposed the progression of economic value to describe the importance of 

service experiences (as shown in Figure 2-2). In Figure 2-2, there are four stages (i.e. 

commodities, goods, services, and experiences) to describe the economic values 

(namely, competitive position, needs of customer, and pricing). For instance, 

commodities are only basic demands for general customers that can‟t have 

competitive capabilities and lower values with their competitors. On the other hand, 

staging experiences can easily meet customer needs and increase the competency of 
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the market in terms of high value creation for customer and providers. Accordingly, it 

is obvious that staging experiences would have a great effect on service providers‟ 

profit and customer satisfaction. Delivering and designing appropriate service 

experiences thus become a main trend for service providers to enhance the 

competitive position and fulfill customer needs by co-creating values with customers.  

Even though the importance of service experience can be realized according to 

the aforementioned statements, providing customers with quality service experiences 

has been a complex and difficult issue either in the academia or in the real situation. 

Thus, there have been many previous studies addressing and analyzing critical factors 

correlating to service experiences (as shown in Table 2-2). Johnston (1999) argued 

that “service operations are all-pervasive” and in the daily life and “service factors are 

everywhere.” While people go to eat, or to purchase, they do have interactive service 

experiences. Furthermore, service operation is “essentially operations research applied 

to service settings” (Chase, 1996). Hence, service operation is one vital factor to 

influence service experiences. According to Armistead (1990) and Voss et al. (2004), 

accurately understanding the external environment to define proper service operation 

strategies, e.g. stageware, orgware, customerware, and linkware, leads to high 

performance of the service delivery system. For example, the customerware strategy 

is to create and manage specific customer encounters in the service system. Besides, 

service firms have to manage service operations to create appropriate service 

experiences through mapping the objectives of customers (Tseng et al., 1999; Hume 

et al., 2006). Bolton et al. (2006) further proposed that service operation is a critical 

indicator to evaluate the effect of service experiences. 

Furthermore, when customer perceived service experiences, customer mental 

states would influence the perception of delivered service experiences. One important 
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factor is customer expectation. Berman (2005) argued that customer expectation has a 

direct and vital effect on customer delight. Hence, managing customer expectations 

during service experience delivery is an important approach to help service providers 

have a long term success (Coye, 2004; Tam, 2007).  

Table 2 - 2 The key factors within service experiences 

Key factors Authors 

Service operation Armistead (1990) 

 Tseng et al. (1999) 

 Voss et al. (2004) 

 Bolton et al. (2006) 

 Hume et al. (2006) 

Customer expectation Coye (2004) 

 Berman (2005) 

 Tam (2007) 

Customer Emotion Richins (1997)  

 Machleit and Eroglu (2000) 

 Schwarz (2000) 

 Mattila and Enz (2002) 

 Schoefer and Ennew (2005) 

Service quality Lewis and Booms (1983)  

 Parasuraman et al. (1985) 

 Parasuraman et al. (1991a) 

 Zeithaml et al. (1996) 

Other factors  

Atmospheric effects Turley and Milliman (2002) 

Pattern and purpose Meyer and Schwager (2007) 

Spiritual climate Pandey et al. (2009) 

Culture Winsted (1997) 

 

The other vital factor is customer emotion. Customer emotion plays an important 

role which can influence customer perception of services and customer responses 

(Richins, 1997; Schwarz, 2000; Mattila and Enz, 2002). Richins (1997) and Machleit 

and Eroglu (2000) conducted empirical studies to develop and identify critical 
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indictors to describe customer emotion. Consequently, to establish useful and 

effective instruments to measure customer emotion is necessary for service providers 

to immediately realize their emotional responses (Richins, 1997; Machleit and Eroglu, 

2000). In addition, Schoefer and Ennew (2005) advanced that service providers need 

to understand emotional responses from customers in order to manage service 

recovery. Customers during service recovery need to be responded to negative 

emotions and encouraged positive emotions by considerable services (e.g. alternative 

resolutions, or friendly employee greeting and serving). Hence, the importance of 

customer emotion is obviously described at above studies. 

Bitner et al. (1997) indicated that service experiences can be considered as 

output of a series of service encounters among service firms, employees, the service 

processes, and customers. The basic objective of services is to fulfill customer needs 

and provide resolutions with customers to cope with existing problems. The ways to 

effectively assess the effects and quality of delivered services and resolutions have 

been a critical issue. Lewis and Booms (1983) defined “service quality is a measure of 

how well service level delivered matches customer expectations.” Accordingly, 

service quality is an important measurement benchmark by using the five dimensions 

of reliability, responsiveness, assurance, empathy, and tangible to evaluate the 

delivered services (Parasuraman et al., 1985; Parasuraman et al., 1991a; Zeithaml et 

al., 1996). Service providers have to prepare the quality services to achieve customer 

basic requirements. In other words, the prerequisite of high-quality service 

experiences for service providers is to design and deliver the proper services for 

dealing with customers‟ troubles. 

Moreover, there are several minor factors influencing customer service 

experiences. For example, Turley and Milliman (2002) mentioned that the atmosphere 
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of surroundings (such as store layout) can significantly affect customer responses (e.g. 

enjoyment) during services delivery. Meyer and Schwager (2007) noted that the past 

experience patterns and objectives would influence the customer perception, and 

therefore tracking customer experiences is a clue to help service providers deliver 

appropriate service experiences to customers. Besides, Pandey et al. (2009) expressed 

that spiritual climate of service firms would influence the employees‟ services to their 

customers. Hence, service firms should build a comfortable and suitable workplace 

for employees who directly are in touch with customers. The cultures and 

backgrounds of customers would lead them to generate different feelings of 

perceiving service experiences (Winsted, 1997). 

According to the above past studies, service operation, customer expectation, 

customer emotion, service quality and other factors have significantly affect what 

customers perceive during service experience delivery. Consequently, this research 

will utilize major factors (such as service operation, customer expectation, and 

customer emotion) as` the fundamental basis for establishing a conceptual theoretical 

framework for service experiences (as described in Chapter 3).  

Table 2 - 3 Experiences design approach 

Experience Design approach Idea 

Behavioral science Mapping customer behaviors (Chase and Dasu, 2001) 

Recognizing the clues Noticing all encounters and responses (Berry et al., 

2002; Haeckel et al., 2003) 

Atmospherics Setting up the atmosphere (Kolter, 1973) 

Experience rooms  Pre-experiencing services (Edvardsson et al. , 2009) 

Ubiquitous computing Employing advanced technology (Hull et al., 2002) 

Structured methodology Utilizing procedural and diagrammatic approach 

(Leung and Kwong, 2009) 

After realizing the critical factors within service experiences, what kind of 

experience design approach service providers can utilize is an essential issue. This 
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study also analyzes and scrutinizes past studies of experience design approaches (as 

shown in Table 2-3). Chase and Dasu (2001) applied behavioral science to define five 

guidelines, that is, finish strong, get the bad experiences out of the way early, segment 

the pleasure, combine the pain, build commitment through choice, and give people 

rituals and stick to them for service experience design. Service providers need to 

consider that all interactions as time goes by while designing service experiences. For 

example, one principle such as finish strong; emphasizes that the end of service 

experiences should be in an exciting and substantive bang for customers with 

profound impressions. Furthermore, creating and recognizing clues of customer 

behaviors in service encounter can lead to achieving appropriate service experiences 

design (Berry et al., 2002; Haeckel et al., 2003). The clues which compose customer 

experiences are all over the place. For instance, all kinds of employees‟ messages 

(such as gestures, or tones of voice) can be considered as clues to customer 

experiences. In another word, service providers can‟t fail at any possible keys of 

service encounters for service experience design.  

Kolter (1973) proposed that atmosphere planning for building comfortable and 

pleasant purchasing surroundings is extremely important. As stated above, 

atmospheric effects can influence customer perception of service experiences. 

Edvardsson et al. (2009) suggested service providers to employ experience rooms 

which customers can pre-experience and give back responses for further modifying 

services. Furthermore, using advanced technology, such as ubiquitous computing, is 

helpful for service providers to design gorgeous and convenient digital service 

experiences for customers (Hull et al., 2002). For instance, service providers can build 

a wireless service environment for customers to experience and interact by RFID, 

mobile systems, or body sensor arrangement. Leung and Kwong (2009) extended 
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Yourdon‟s structured methodology to define a new procedural approach for designing 

service experiences by utilizing context diagrams, emotion state transition diagrams, 

and textual supports in order to generate system analysis data for developing a service 

system and aid employees to realize and respond customer behaviors and emotion. 

For instance, first step is to employ context diagrams to define the stakeholders (such 

as receptionist, runner, and waiting staff) of the process of service experiences in a 

high-end restaurant (as depicted in Figure 2-3). These stakeholders‟ emotional statuses 

can directly influence customer emotions that result in bad or good service 

experiences. Then, using an emotion state transition diagram models is a service 

experience delivery process (as depicted in Figure 2-4). The diagram shows the 

possible customer emotional responses according to an assumed scenario that can 

help service providers propose good resolutions for preventing customer negative 

emotion. At last, the textual tools can help service providers develop an action 

specification (such as portraying the description of the service experiences delivery 

process) (as depicted in Figure 2-5). 

As described in Chapter 1, this study is to build a systematical and integrative 

expectation-based experience and operation design and management approach of 

service experience delivery. Although designing high-quality service experiences is 

very difficult and time-consuming, these literatures provide us with plenty of thoughts 

of experience design. For example, realizing each service encounter, setting up an 

atmospheric service environment, or utilizing advanced technology is useful to design 

service experiences. Accordingly, this research would extend and elaborate the ideas 

of aforementioned approaches to our approach. 
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Figure 2 - 3 The context diagram (Leung and Kwong, 2009) 

 

Figure 2 - 4 The emotion state transition diagram (Leung and Kwong, 2009) 

 

Figure 2 - 5 Textual supports (Leung and Kwong, 2009) 
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2.3 Customer Expectation Management 

As aforementioned earlier, customer expectation plays an important role and has 

a significant effect on service experiences (Johnson and Mathews, 1997; Coye, 2004, 

Berman, 2005; Tam, 2007). There still have been a lot of researchers studying and 

focusing on the issue of customer expectation in the service field. The most important 

article (i.e. a conceptual model of service quality and its implications for future 

research) was addressed by Parasuraman et al. (1985). They proposed a conceptual 

model by defining nine factors between customers and providers and five gaps to 

evaluate service quality (as depicted in Figure 2-6). Furthermore, GAP 5 indicates the 

difference between customer expectation (i.e. expected service) and customer 

perception (namely, perceived service). Customers will get high satisfaction while the 

gap between customer expectation and customer perception is short. In other words, 

service providers can set up the suitable strategy for customer satisfaction by 

managing expected services and perceived services. Given the existing services are 

stable and changeless based on service providers‟ resource arrangement and limited 

time, managing customer expectation become an important strategic tactic for service 

providers to practicably achieve customer satisfaction. 

Furthermore, service firms receive more customer satisfaction that not only leads 

customers to recommend to others and attract more customers but also increase the 

numbers of repeated customers (Heskett et al., 1994; Anderson and Mittal, 2000; 

Berman, 2005). That is to say, high customer satisfaction can generate high customer 

loyalty which can increase service firms‟ profit. Similarly, this work attempts to 

propose a systematic and integrative approach to design high-quality service 

experiences for customers. The major purpose of this approach is to generate 

memorable and excellent service experiences for customers in order to match their 
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requirements and achieve high customer satisfaction and business goals. Consequently, 

customer expectation management is a core idea for building our systematic and 

integrative approach. 

 

Figure 2 - 6 Service quality model (Parasuraman et al., 1985) 

There have been many previous studies related to customer expectation 

management. Understanding customer expectation can enable service providers to 

provide proper services with customers (Parasuraman et al., 1991b). Calvert (2001) 

analyzed that how customer expectations in different countries and cultures related 

with the library services by the survey method. Kurtz and Clow (1993) analyzed that 

meeting and exceeding customer expectation can result in increased patronage 

behavior and high level of customer satisfaction. Clow et al. (1997) used the survey 

method to investigate the relationship between service quality and customer 

expectations across diverse industries. Pitt and Jeantrout (1994) built a checklist for 

evaluating customer expectation through a service firms that can help service 
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providers realize the clear way to manage customer expectation.  For instance, 

authors proposed that keeping promises, marketing orientation and employee skills 

are three critical considerations that can have significant effects on customer 

expectation. Furthermore, Clow and Beisel (1995) proposed a model of critical 

antecedents (such as tangible cues, distribution variable, word of mouth, firm image 

and customer satisfaction) of customer expectations in low-margin, high-volume 

industries. Service providers can consider and employ above factors to influence 

customer expectation for high customer satisfaction and increased customer behavior. 

Sheth and Mittal (1996) established a schema of three strategies of managing 

customer expectations which include accommodation, alteration, and abandonment 

approaches. Accommodating customer expectation is to satisfy customer needs; 

altering customer expectation is to enable customers to accept what service provides 

deliver and customers with expectations too discrepant to change have to be 

abandoned. Service providers can adopt proper strategies to manage customer 

expectation according to specific situations. Coye (2004) built a model of service 

delivery expectations and interventions to emphasize that customer expectation could 

be influenced by possible cues (e.g. peripheral components of core services, 

observations of others experiencing aspects of services, or initial personal experience 

of core services) in different service encounters. The author suggested that service 

providers have to control suitable cues and customer expectation based on different 

service encounters. Accordingly, establishing and assessing models of managing 

customer expectation in order for high customer satisfaction also can provide service 

providers and researchers with fundamental clues and guidelines (Clow and Beisel, 

1995; Sheth and Mittal, 1996; Coye, 2004). The importance and the critical factors of 

customer expectation were clearly addressed and emphasized in these previous studies. 
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However, these empirical works did not propose the feasible ways of customer 

expectation management to apply to the real-time cases. Consequently, this study tries 

to develop a systematical and integrative approach to manage customer expectation 

dynamically and immediately in real-time environments for quality service 

experiences. 

According to above literatures that emphasized the importance of customer 

expectation management, we obviously not only understand the relation between 

customer expectation and service experience but also realize the key factors that can 

influence customer expectation. However, these previous studies were almost based 

on the empirical methods to analyze the customer expectations issue. Although these 

research methods have systematical and discreet approaches to get the proper results, 

the customer data is always on non real-time. The survey or interview method is to 

investigate actual behaviors of humans who share their past experiences or knowledge 

according to their own memories. Besides, Homer (1993) also mentioned that 

self-report surveys of respondents meet biases in terms of incorrect reporting. 

Consequently, there are two shortcomings in these non real-time studies in the social 

science discipline. First, humans‟ memories could be biased and become vague as 

time goes by. The reliability of these studies would be decreased in terms of the 

accuracy of humans‟ memories. Second, it is difficult to realize and analyze the actual 

customer behaviors based on the static data from the surveys or interviews, because it 

is extremely dynamic and complex for customer behaviors in different timing, 

situations or context. 

Accordingly, the process of service experience delivery is so changeable that 

need the good service design strategy and operations to closely meet customer 

expectations. Using effective service operation design that is necessary to solve the 
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previous research gap (such as the above limitations) can dynamically comprehend 

customer real needs. Meanwhile, the important point is to establish a mechanism to 

easily increase the correctness for managing customer expectations. Thus, service 

providers can match customer expectation to deliver appropriate service experiences 

for customer satisfaction during the real-time service delivery. Besides, since 

designing and managing service experiences need to take service operations into 

account, we try to manage and deliver services within digital and physical spaces 

(namely, cyber-physical service) by considering technology, environment and 

frontline based on existing cyber-physical systems. Hence, this research aims to 

propose a systematic and integrative approach to design and manage service 

experiences and operations within the dynamic and complex context of cyber-physical 

services. 

2.4 Technology Spillover 

This study is to propose an expectation-based service experience and operation 

design and management approach. Consequently, the systematical and integrative 

approach can be considered as an innovative technology for designing service 

experiences. Finding the effective way to export and duplicate this technology and 

realizing the adoption effects of this technology are essential issues. Accordingly, the 

related works and the importance of technology spillover will be described as follows. 

We will delineate a S-D logic based input-output analysis approach for evaluating the 

effects of technology spillover in Chapter 7. 

Technology spillovers refer to spread of technologies that are procured from an 

industry‟s or a company‟s innovative technology generation and have directly or 

indirectly positive effects on other industries‟ or companies‟ activities (Los, 2000). 

For example, an industry can change its ordinary role (e.g. a product-based 
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manufacture role) to be an integrated role (e.g. a service-based firm role) through 

technology spillovers. Technology spillovers often take place within the innovation 

creation or method improvement of an industry to meliorate the firms‟ performances 

either in the same industry or across the other industries. 

Furthermore, technology spillover (or knowledge spillover) can be regarded as a 

positive effect which can enable an enterprise to increase the growth of economic 

profit by adopting a new technology (knowledge). Since information technology or 

knowledge of an enterprise cannot be restricted to be used by other companies. For 

example, either partners or competitors of the same industry can easily learn and 

imitate the new technology (knowledge) from an enterprise to do further applications 

in order to generate huge impact on themselves. Consequently, understanding the 

effect of technology spillover not only helps enterprises find some potential chance to 

increase their capabilities but also enables the industry to increase its competency.  

Moreover, technology spillover still has been an important issue within 

manufacture, information technology and business disciplines which a lot of 

researchers continuously attempts to find a systematical and innovative approach to 

precisely measure the effect of technology spillover. Los (2000) conducted an 

empirical research to propose a new approach in order to measure inter-industry 

technology spillover. Jacob and Szirmai (2007) found out that knowledge spillover 

would be a critical factor to influence the growth of a developing country. Los and 

Verspagen (2000) investigated that spillovers have a significant positive effect on 

productivity within different level of tech enterprises. Dietzenbacher (2000) combined 

the original measures with the Leontief inverse method to measure spillover of 

innovation effects.  

In order to delineate the difference of technology spillover between G-D logic 
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and S-D logic, we try to utilize an example of Apple (e.g. iPod). In the G-D logic, the 

most importance that Apple concerns about is the productivity and quality of iPods. 

Apple needs to draw up the outsourcing plan in order to secure the suitable 

manufactories with high performance and quality producing processes. For example, 

Apple has to choose the leading manufactories to be an alliance which have had the 

new technology (e.g. ARMv6) regarded as an operand resource to acquire in order to 

produce the processor components of iPods. Hence, in order for the quality 

merchandise and mass production of markets, Apple can make a profit of iPods 

through the effects of technology spillover by adopting high tech manufactories of the 

ARMv6 manufacturing technologies in the industry.   

However, in the S-D logic, values creation and customer involvements play the 

important role within services. Apple provides their customers with many on-line 

services integrated through iPods with appropriate value proposing among Apple, 

online service providers and customers. iPod is a platform for users to download and 

upload their favorite music and other information and users can conveniently acquire 

useful messages, share personal information and communicate with other users, 

online service providers and Apple via Pods. In other words, iPod adopts the 

value-creation network model and emphasizes on the servicing and experiencing for 

their users by integrating a variety of operant resources of online service providers. 

Hence, Apple can gain a great number of users through the resource integrating 

effects based on the technology spillover of value-creation network. Consequently, we 

use the example of Apple to delineate what the effects of technology spillover are 

different between S-D logic and G-D Logic. According to above research, technology 

spillovers mainly play a critical role which influences the economic activities. 

However, those studies were majorly applied to the manufacture production issues by 
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analyzing the effects of technology spillovers. Hence, how to find an appropriate 

approach to unfold and measure the technology spillover considering the notion of 

service science is still an open issue. This study attempts to propose such an approach 

to unfold and measure the effect of technology spillovers in services. 

2.5 Concluding Remarks 

In the previous sections we discussed the background notions (i.e. service 

science and service-dominant logic) and critical factors (namely, service operation, 

customer expectation, customer emotion, and other factors) of service experience. We 

require some implications from previous literatures that: 

1. Service science discipline provides us with integrative thoughts and 

guidelines across different fields that this research can follow. 

2. Service-dominant logic composes many important concepts (including 

value co-creation with customers, customer involvement, and operant 

resources) for service providers and researchers to take into account while 

designing and managing service experiences. 

3. Delivering and design service experiences are necessary for service 

providers to have competitive positions in the changeable economic 

environment. 

4. Appropriate service operation management can aid service providers to 

effectively deliver service experiences to customers and also to build 

atmospheric environments. 

5. Managing and realizing customer expectation can lead service providers to 

provide suitable services with customers in order to achieve customer 

satisfaction. 

6. Capturing customer emotion is a way to understand customer behaviors and 
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responses during service experience delivery. 

7. The effects of technology spillover in service industry should be evaluated 

and assessed through a systematical approach based on S-D logic. 

Consequently, this research summarizes and portrays a diagram with structural 

elements of service experience (as shown in Figure 2-7). Based on the notions of 

service science and service-dominant logic, designing and managing service 

experiences must consider service operation, customer expectation, customer emotion, 

and other factors (that is, service quality, atmosphere, or customer patterns). This 

research is to build a systematical and integrative approach of service experience and 

operation design and management. We will apply important aforementioned notions 

to our approach by the synthesis of previous studies. 

 

Figure 2 - 7 The structural elements of service experience 

Service-Dominant 

Logic 

Service Science 
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CHAPTER 3 

 

THEORETICAL FRAMEWORK 

 

In Chapter 2 we described the notions of service science and service-dominant logic 

as the research background. Furthermore, we tried to analyze the importance of 

service experience in the era of experience economy. According to the synthesis of 

plenty of previous studies, we argued that service operations, customer expectation, 

and emotions are extreme vital factors to directly influence what customers perceive 

service experiences. Furthermore, technology spillover was also addressed and 

discussed. 

In this chapter we attempts to establish a conceptual theoretical framework of 

service experiences based on aforementioned key elements (that is, service operations, 

customer expectation, emotions and other factors). This conceptual theoretical 

framework of service experiences can be considered as a foundation for further 

building a systematical and integrative approach of experience and operation design 

and management. Meanwhile, we try to combine the expectation theory and emotion 

theory with our framework, especially for explaining customer behaviors after 
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receiving service experiences. Finally, this study proposes a new notion of Exquisite 

Technology for designing and managing service experiences and operations. 

3.1 Theory Groundings 

In this section, we would like to propose a conceptual theoretical framework of 

service experience as a fundamental basis for building the systematical and integrative 

approach of expectation-based experience and operation design and management. 

According to the literature review of Chapter 2, customer expectation and emotion are 

two critical factors of service experience delivery. This research delineates the 

expectation theory and emotion theory in detail as follows. 

3.1.1 Expectation Theory 

In the beginning of a service delivery process, customers are looking forward to 

service encounters with eager anticipation. In other words, what customers expect to 

acquire from the service provider can define diverse customer expectations. Moreover, 

customer expectations are considered as desires or wants of customers, i.e. what they 

feel a service provider should offer more than what would offer. Parasuraman et al. 

(1991) proposed that understanding customer expectations of service played an 

important role for delivering good services. Previous studies had presented that how 

customers assess the performance of a service provider was based on the single level 

of expectation standard, which meant customer felt a service provider should offer. 

However, past researchers kept evolving and extending the conceptual model of 

expectations, putting a lot of effort to pinpoint the critical element within customer 

expectations. These researchers offered multi-levels of customer expectations 

(Parasuraman et al., 1991; Zeithaml et al., 1993; Walker and Baker, 2000). According 

to their propositions, multiple standards would be more likely to completely 

understand the customer expectations of service. 
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Figure 3 - 1 Expected service level 

Parasuraman et al. (1991) proposed that customer expectations comprise two 

levels: desired and adequate (as depicted in Figure 3-1). Desired expectations 

represented the level of service a customer hopes to receive, defined as the level at 

which the customer wanted the service to perform. It was a combination of what the 

customer believed “can be” and “should be”, while adequate expectations, a lower 

level of expectation, considered to be customer‟s acceptable level of performance. It 

was relied on the customer‟s assessment of what the service “will be” (Zeithaml et al., 

1993). The latter was the basic expectation level for customers to determine the 

service performance, whereas the former expectation level, which was higher than 

adequate expectation, could attract the customers, i.e. customers might be surprised 

and overwhelmed while the service providers were reaching or exceeding customer 

expectations. These actions directly made the customers tend to think the performance 

better and be satisfied with the service.  

This research adopts the dual levels of expectations and extends their uses in the 

dynamic service experience contexts in terms of customer expectation management 

during service experiences delivery. Put differently, the study regards customer 

expectations as dual-level as well as dynamic. The level of desired and adequate 

expectations could vary from customers to customers and, potentially, from one 

situation to the next for the same customer whenever customers acquire relevant 

Adequate Desired 

low high Zone of tolerance 

Expectation 
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information (e.g. word-of-mouth, or provider communications) about services 

(Boulding et al., 1993). Those situations might differ from various industry sectors 

might even cause different expectation levels, enlarging the complexity of customer 

expectation. 

The zone of tolerance of a customer would be influenced by several complex and 

multiple factors within service encounters (Zeithaml et al., 1993). Zeithaml et al. 

(1993) proposed a comprehensive framework of service expectations and clarified 

customer expectations by eleven antecedent factors which could affect the desired 

service level and the adequate service level (as depicted in Figure 3-2). There are five 

factors about adequate service of the customer expectations: transitory service 

intensifiers, perceived service alternatives, customer self-perceived service role, 

situational factors and predicted service.  

Transitory service intensifiers are individual, provisional and short-range factors 

that lead customers with a high sensitivity to be served. For example, a patient could 

have higher expectations to care about responsiveness of the hospital staff when he is 

anguished in an emergency. Perceived service alternatives are the levels of customer 

perceptions which customers can acquire better services from other service providers. 

For example, if customers can choose alternative service providers or types of 

services, their levels of adequate service could get high determinately. Customer 

self-perceived service role are “the customers‟ perceptions of the degree to which they 

themselves influence the level of service they receive.” Customers‟ normative 

expectations are partially influenced by how well they believe that they are 

performing their own roles. Situational factors are service-performance contingencies 

in which customers are perceived to be beyond the control of the service provider. For 

example, when catastrophes happen, such as earthquakes or typhoons, customers 
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would recognize that insurers are full of service demand. Customers would decrease 

their service expectations in this moment. The last factor that affects the level of 

adequate service expectations is predicted service. For example, when customers 

could know what service they acquire, their levels of adequate service would be 

changed by different qualities of services.  

 

Figure 3 - 2 Nature and determinants of customer expectations of service 

Zeithaml et al. (1993) addressed that desired service expectations are determined 

by enduring service intensifiers and personal needs. Enduring service intensifiers are 

stable and individual factors that lead customers with a high sensitivity to be served. 

One factor of enduring service intensifiers is the derived service expectations. For 

example, customer expectations will be affected and thus derived by other parities. 

Another factor is the customer‟s personal service philosophy which is the customer‟s 

attitude about what “perfect” service means and adaptable service during service 

encounters. Personal needs are conditions or states necessary to customers‟ physical 
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and psychological well-beings. For example, a patient with high social or dependency 

needs could have high expectations concerning assurance and professional capability 

for the hospital staff. 

Furthermore, there are two categories of information searching about product 

quality which are divided into external and internal searching factors. However, not 

only the desired service level but the predicted service would be affected by external 

and internal factors. The external factors include three types which are explicit service 

promises, implicit service promise and word-of-mouth communications.  

Explicit service promises, such as advertisements, personal selling or contracts, 

are communications about services which are made to customers by providers. 

Zeithaml et al. (1993) stated the influence of explicit service promises on service 

expectations based on the intangibility of services. The second factor is implicit 

service promises which “lead to inferences about what the service should and will be 

like.” The important elements of implicit service promises are price and tangibles. For 

example, a customer wants to buy an insurance form several firms which have 

different charges. The customer may consider that firms with high prices must provide 

them perfect service in high-quality. Word-of-mouth communication is another 

important factor which influences desired service level of customer expectations and 

predicted service. In addition, word-of-mouth is personal and non-personal statements 

which proffer customers what the service encounter will be. At last, the internal factor 

is past experience which refers to customers‟ previous exposure to service encounters. 

For example, when a customer wants to buy insurance from insurance firms, he would 

cogitate and consider about the experiences of insurance services in the past to make a 

correct decision. 

With our extended use of the desired and adequate service levels, service 
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providers can change spontaneously because customers have physical and mental 

vibrations across different services as well as different contexts. Accordingly, the zone 

of tolerance can become wide or narrow dynamically during service experience 

delivery. This study also would like to propose an idea that managing customer 

expectation by utilizing proper expectation determinants for customers in the dynamic 

and real time environment. 

3.1.2 Emotion Theory 

As mentioned earlier, customer emotion is also a critical factor to influence 

service experiences. Even customer expectation management is vital and aid service 

providers to deliver proper services to customers, actual customer behaviors are still 

hard to grasp and understand. For example, a service provider may provide friendly 

frontline employees to serve a customer with many product promises (e.g. price, 

quality, warranty). However, the customer, even if her/his expectation level is met, is 

not certain to buy the product. Pullman and Gross (2004) noted that designing service 

experiences needs to take customer emotion into account. According to Mattila and 

Enz (2002), customer emotion plays a crucial role within service encounters. Bagozzi 

et al. (1999) indicated that customer emotion directly affects customer purchase 

behaviors. Furthermore, customers who are in a pleasurable and exciting environment 

easily spend more time and money in staying the purchase surroundings (Donovan 

and Rossiter, 1982). 

 
 

 

 

 

 

 

The Mehrabian-Russell model (as shown in Figure 3-3) shows that external 

Emotional status 

Pleasure 

Arousal 

Dominance 

Environment 

Stimulus 

Approach/Avoidance 

Response 

Figure 3 - 3 M-R model (Mehrabian and Russell, 1973) 
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environment stimulus (e.g. crowd, service quality, frontline etc.) influences customer 

emotional status, such as pleasure, arousal, and dominance. Hence, customers have 

different emotional states that can lead to different behaviors. In addition, Roseman 

(1991) proposed the appraisal theory of emotions to define what circumstances induce 

the specific emotion. According to the appraisal theory of emotions, services 

providers would suitably prompt customers to have joyful and exciting emotions. 

Building a specific emotional environment (e.g. pleasant or exciting conditions) is 

important. Consequently, as a result of the viewpoint of service operation design, this 

study relies on an appropriate environment setting, friendly employee service, and 

advanced technology to provide the aesthetic atmosphere which enables customers to 

have positive emotions. 

In sum, customer expectation and emotion management are important issues in 

the marketing and customer behavior field, yet few researches have applied intelligent 

technology and methods to this issue in practice. This study tries to adopt customer 

expectation and emotion to build a system and integrative approach for experience 

and operation design and management. 

3.2 Service Operation within Service Experience 

As aforementioned in Chapter 2, delivering quality service experiences to 

customers is necessary but hard for service providers in terms of dynamic 

environments (Haeckel et al., 2003; Voss et al., 2008). Customer expectation 

management is a critical factor to influence customer service experiences and the 

other important matter is service operation which has been discussed for a long time 

in different disciplines (Chase, 1978; Johnston, 1999; Rust et al., 1999; Roth et al., 

2003; Voss et al., 2008). Service operations can be regarded as the real entities of 

services which customers can directly get in touch with. Consequently, service 
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providers always deliver proper services to their customers through service operations. 

Service providers, therefore, can successfully manage customer expectations by the 

supports of good service operation settings. According to Nie et al. (1999), there are 

ten major service operation management issues around service providers, especially 

environments, employees and technology. This study tries to analyze three essential 

issues within service experiences to fulfill customer expectation management based 

on lots of past research (as depicted is Table 3-1). 

3.2.1 Environment issue 

Physical environment design has been continuously discussed in previous 

operation management research. Bitner (1992) proposed three main environment 

dimensions (e.g. ambient conditions, space/function and signs, symbols & artifacts) 

which service organizations should take into account while designing their physical 

purchase surroundings. Thus, environment design can influence not only the 

performance of service providers (Suleket al., 1995; Bitner, 1990) but also the 

perception of service quality of customers (Reimer et al., 2005). Furthermore, the 

major objective of environment design is to build atmospheric purchase surroundings 

for customers (Kotler, 1973; Donovan et al., 1982), so atmosphere has played an 

important role in designing environments. There have been many empirical results as 

the forceful evidences which show customers would like to spend lots of time and 

money in purchasing and staying in the cordial, warm or comfortable atmosphere 

surroundings (Donovan et al., 1982; Bitner, 1990; Bitner, 1992; Turley et al., 2000; 

Morin et al., 2007; Turley et al., 2002).  

Accordingly, service providers should confront the basic service operation issue 

of environment design first. Although customer expectation management is also a 

necessary means for service providers to realize what customers actually want 

according to previous research, service providers still have no idea about real 
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customer behaviors (i.e. inquiry, bargain, or purchase) after delivering the appropriate 

services to their customers. In other words, service providers don‟t make sure that 

they can gain from managing customer expectations. Environment design, moreover, 

should be extended the application boundary that the places customers would 

encounter. For instance, the process of delivering services to customers is a critical 

circumstance which service providers need to have good environment design. 

Consequently, environment design should be regarded as the foundation of 

implementing customer expectation management. It can increase the probability of 

customer purchase based on the well environment design when service providers 

manage their customer expectations during services delivery. 

3.2.2 Employee issue 

Heskett et al. (1994) described that service providers should establish their own 

service-profit chain to increase their customers and potential benefits. The initial 

approach of the service-profit chain is to define the internal service quality of service 

providers which can represent the importance relationship between the frontline 

employees and the external customers (Heskett et al., 1994). Accordingly, employees 

play a critical role for contacting customers directly in service encounters. The 

external behaviors (such as warm talks, smiles or friendly treatment) of employees 

can influence the perception of customers (Lewis et al., 1990; Pugh, 2001; Lemmink 

& Mattsson, 2000). Besides, service providers also have to take account of employee 

training, employee empowerment and service cultures in employment strategies 

(Lewis et al., 1990; Bitner et al., 1994).  

Service industries have procured the major economic activities in the twenty-one 

century, yet either the virtual products (e.g. services) or the physical products of the 

businesses still need the employees to be in touch with their customers. In other words, 

employees can be regarded as a service delivery media to closely enable customers to 
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understand what value they can receive. In addition, the processes of service 

experiences delivery are so fickle and uncertain that it needs humans (namely, 

employees) to handle real time circumstances based on their owned knowledge, 

experiences or judgments. Hence, this study deems that the employees‟ external 

behaviors (such as face expressions, tones, or contacting attitudes) will directly affect 

customers‟ feelings and purchase behaviors. It is necessary for service providers to 

take employee management into account. 

3.2.3 Technology issue 

In order to increase the abilities of reposing customer needs, producing services 

or delivering services, service providers would implement information technology (IT) 

to enhance their competitive advantage. For instance, service providers can adopt 

information technologies, wireless positioning systems and handheld devices to 

provide customers with suitable services and enhance the performance of service 

operations within the physical or cyber service encounters. Hence, service providers 

can not only raise and improve service performance (Bitner et al., 2000; Ray et al., 

2005; Karwan et al., 2006; Johnson et al, 2008) but also increase the service quality 

(Bitner et al., 2000; Zhu et al., 2002) through applying IT into service experiences 

processes. Furthermore, employing IT within service encounters can enable customers 

to achieve higher satisfaction in order to reach providers‟ business goals (Meuter et al., 

2000; Johnson et al, 2008). Some research indicated that it is essential for service 

providers to consider the reliability and adoption of IT-based services for increasing 

customers‟ usage and trust (Walker et al. 2002; Lee et al., 2003; Johnson et al, 2008). 

Consequently, according to the previous studies, IT is a critical element to perfect the 

performance of service operations. This research utilizes a cyber-physical system as 

an IT indispensable to deliver high-quality cyber-physical service experiences to 

customers. Thus, customers can be served the cyber-physical service experiences by 
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interacting and involving with either the cyber space or the physical environment. 

Table 3 - 1 Service operation issues 

Service Operation Issue Author(s) 

Environment Bitner (1990) 

 Bitner (1992) 

 Donovan & Rossiter (1982) 

 Kotler (1973) 

 Morin, Dub  ́e & Chebat (2007) 

 Reimer & Kuehn (2005) 

 Sulek, Lind & Marucheck (1995) 

 Turley & Chebat (2002) 

 Turley & Milliman (2000) 

Employee Bitner, Booms, & Mohr (1994) 

 Heskett et al. (1994) 

 Hartline & Ferrell (1996) 

 Lemmink & Mattsson (2002) 

 Lewis & Entwistle (1990) 

 Pugh (2001) 

Technology Bitner, Brown & Meuter (2000) 

 Johnson, Bardhi & Dunn (2008) 

 Karwan & Markland (2006) 

 Lee, Lee & Eastwood (2003) 

 Meuter, Ostrom, Roundtree & Bitner (2000) 

 Ray, Muhanna & Barney (2005) 

 Walker, Craig-Lees, Hecker & Francis (2002) 

 Zhu, Wymer & Chen (2002) 

The nature of Information Technology is to support service providers to execute 

their jobs accurately and effectively in order to increase the service quality and reduce 

additional cost. Hence, it is necessary for service providers to deliver IT-based 

services within service encounters. However, customers have high expectations and 

changeable needs to their providers within the globalization environment according to 

the convenience of transferring information. Consequently, service providers can 

build gorgeous and surprising atmospheric surroundings through applying advanced 
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technology (e.g. virtual reality or intelligent machines) to catch customers‟ attention 

and influence their mental status. In other words, advanced technology would be 

considered as a stimulus to enable customers to stay in an exciting and memorable 

environment. 

To sum up, good customer expectation management can lead service providers to 

gain in the experience economy. However, customer expectations are extremely 

difficult and complex for service providers to realize according to previous research. 

How to correctly manage customer expectations is a critical issue during service 

experiences delivery. Hence, this study builds a conceptual theoretical framework of 

service experiences to enhance the feasibility and assurance of measuring customer 

expectations by service operations design including the environment, technology and 

frontline. Customers can stay in the atmospheric surroundings with pleasure emotions 

by using the warm light, the virtual reality technology, and the employee with a smile. 

Accordingly, service providers can thoroughly implement customer expectation 

management based on such a good service operations design.  

Put differently, this work attempts to create a strong foundation (i.e. service 

operations settings) to effectively and efficiently manage customer expectations. 

Service providers can utilize proper service operation strategies to get the maximum 

values with their customers during service experiences delivery based on their 

capabilities, business goals, situations etc. Thus, this study is to build a systematical 

model for measuring customer expectations on the basis of service operations. 

Meanwhile, it can increase the relevance between service experiences and service 

operations to support the standpoint of customer expectation management in this 

study. 

3.3 Synthesized Conceptual Theoretical Framework 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 58 ~ 
 

After understanding the customer theory and emotion theory and analyzing 

service operations in detail, this study, then, proposes a conceptual theoretical 

framework of service experience. Service experience design is to promote highly 

positive emotions for customers by designing virtual or tangible services (Pullman 

and Gross, 2004). The objective of service experience design is to create functional, 

purposeful, engaging, compelling, and memorable experiences for customers 

(McLellan, 2000). Especially, service providers can deliver good services for 

customers with pleasant and memorable experiences through appropriate service 

experience design. In other words, customer experiences can be divided into several 

service segments, and then service design can be embedded in experience design.  

Besides, Voss et al. (2008) proposed the architecture of the service delivery 

system to describe the service design concepts, which includes stageware, orgware, 

customerware, and linkware. Stageware focuses on the physical servicescape such as 

facilities layout or flows. Orgware represents the abilities of enterprises to manage 

and control the business strategies. Customerware pays attention to customer 

encounter points or touch points in a service delivery system. Linkware is the 

communication mechanisms that integrate or transfer service information with 

customers and enterprises (Roth and Menor, 2003). Consequently, the importance and 

necessity of service provider (i.e. orgware), customer (i.e. customerware), service 

operations (i.e. stageware), and communication platform (i.e. linkware) in a service 

delivery system is obviously addressed. Service providers need to have suitable 

arrangements of service operations and understand customer mental requirements 

based on existing capabilities in order to design and deliver appropriate service 

experiences to customers. Thus, this research builds a conceptual framework of 

designing customer service experiences by adopting above four critical 
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considerations. 

As mentioned earlier, the purpose of service providers is to deliver high-quality 

service experiences to customers based on managing their expectations, emotions and 

service operations. This study proposes the conceptual framework of designing 

customer service experiences according to Voss et al. (2008) and service operations 

concepts (as mentioned earlier in Chapter 2). According to the architecture of service 

delivery system, this study tries to portray a conceptual theoretical framework of 

service experience (as depicted in Figure 3-4) to show the relationship among 

aforementioned key factors. 

Figure 3-4 then demonstrates the conceptual theoretical framework of service 

experience. For service providers, the purpose is to deliver good exquisite service 

experiences to customers. Consequently, there are two considerations for service 

providers to take into account. One is service functions. Service functionalities, such 

as time saving, convenient or problems solving, are basically prerequisite to be 

provided customers with. The good nature of services can enable customers to tend to 

fell satisfying and raise the probability of repurchasing. Hence, there have been many 

previous articles discussing the nature of services. For example, as mentioned in 

Chapter 2, service quality is an important benchmark to evaluate services 

functionalities (Parasuraman et al. 1985). The other is customer mental part which 

includes customer expectation and emotion. Customer expectation is to represent what 

customers expect to obtain from service providers (Parasuraman et al., 1991; Pit et al., 

1994; Zeithaml et al., 1993). Understanding the level of customer expectation can 

enable service providers to handily reach the customer franchise and customer 

satisfaction (Mattila and Enz, 2002). Hence, according to service providers‟ 

capabilities and business goals, they can actively influence customers‟ indigenous 
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feelings (i.e. zone of tolerance) in order to accommodate the existing services by 

utilizing the determinants of customer expectation which can be realized by the 

expectation tactics(as defined in Definition 3-1). For example, when service providers 

have higher capabilities (e.g. capital, resources, or reputations), their strategy is to 

narrow the zone of tolerance in order to increase the entry threshold for competitors. 

In contrast, the lower the capabilities service providers have, the wider the zone of 

tolerance is. Furthermore, customer emotion is also the important element for service 

providers to take into account. Customers would have the positive responses to proper 

services stimulus when they are in their positive pleasure emotional status. For 

example, customers with positive emotions (such as happiness, joy, excitement etc.) 

will spend more time and money in shopping surroundings (Donovan and Rossiter, 

1982).  

Accordingly, both customer expectation management and emotions creation 

concepts with service experience design are to enhance functions of service 

experiences. In other words, adopting specific psychological-functional interactive 

design to build a happy and comfortable atmosphere can result in customers with 

positive emotions and responses (Donovan and Rossiter, 1982). Service operations 

and specific expectation tactics have to be implemented by the environment, 

technology, and frontline designs in order to create a pleasant atmosphere and 

accomplish the functions of services (of certain service excellence attributes). Hence, 

since service experiences can be composed of several segments, high-quality service 

experiences need an integral approach to design the services and operation processes 

well. 

 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 61 ~ 
 

 

 

 

Figure 3 - 4 The conceptual theoretical framework of service experiences 

 

 

 

 

 

 

Figure 3 - 5 The relationship between expectation theory and emotion theory 

Furthermore, Figure 3-5 shows how we use the expectation theory and the 

emotion theory. This study employs expectation theory to manage customer 

expectations via expectation tactics in order to realize what customers actually need 

(namely, adequate or desired expectations).  

Definition 3-1: Expectation tactic: a service type
1
 is mapped and related to a 

specific expectation determinant that aims to directly or indirectly influence the 

level of desired or adequate expectations.  

Although the expectation theory provides an innovative grounding for service 

providers to manage customer expectations and deliver proper customers services, it 

cannot ensure that customers would have the wanted behaviors (e.g. the positive 

                                                 
1
 For example, the advertisement service is a service type that can provide customers with the details 

of service information. Namely, the advertisement service can be mapped and related to an expectation 

determinant of Explicit Service Promises. 
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approach response of purchasing goods or services). On the other hand, according to 

Mehrabian-Russell model (that is, the emotion theory), customers would have the 

positive responses to proper customers services stimulus when they are in their 

positive pleasure emotional status. Thus, it is fundamental for service providers to 

have good service operation design that can result in customer positive emotions. In 

other words, this study employs the emotion theory as a basic foundation to support 

customer expectation management for achieving the goal of customer satisfactions. 

Furthermore, Haber (1958) addressed that the gap between customer perception and 

expectation is large that leads customers to have negative emotions. Hence, service 

providers deliver suitable service experiences to customers for matching their needs 

by managing customer expectation which can also result in customer positive 

emotions. Since service experiences, such as a lengthy journey, can be composed of 

several segments, excellent service experiences need an integral plan to design the 

services and operation processes well. Besides, combining the customer psychology 

with the design concept would create exquisite services and enable exquisite 

operation processes. 

3.4 Exquisite Technology 

This study is to propose an innovative notion of the Exquisite Technology 

according to our proposed conceptual theoretical framework and previous research. 

There are four core values of the Exquisite Technology: Delicate, Differentiated, Deep, 

and Dependable (so-called 4D, as shown in Table 3-2). Consequently, the Exquisite 

Technology can be regarded as systematical guidelines (including micro aspect and 

macro aspect) of service encounters for service providers to deliver appropriate 

services depending on different customers in dynamic situations. The micro aspect of 

the Exquisite Technology is to take customers‟ mental status into account during 
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service experience delivery. Service providers can use the systematical and integrative 

approach effectively manage customer expectation (i.e. adequate, desired expectations, 

and zone of tolerance) to develop good services with low cost and high efficiency 

based on customer preference, context information, and customer patterns of past 

experiences in order to fulfill customer needs. On the other hand, customers can 

search for the memorable and exciting experience by sharing requests and making 

efforts. The macro aspect of the Exquisite Technology is to establish a high 

performance ecosystem including service providers, customers, and context. Service 

providers can get high profit through excellent customer expectation management and 

repeated customers. Meanwhile, customers can have high satisfaction in terms of 

appropriate service experiences and exquisite interactions during service delivery. 

Furthermore, service providers and customers can co-create values by employing the 

Exquisite Technology. 

The main objective of the Exquisite Technology is to enable both service 

providers and customers to achieve 4D core values simultaneously. Consequently, 

service providers have to not only scrupulously define the service strategies and 

concepts by specific customer segmentations but also design the innovative service in 

detail to match customers‟ mental minds based on the Exquisite Technology. In other 

words, successful service providers need to pay attention to the Exquisite Technology 

in order to understand the actual customer needs, convey the appropriate services, and 

create the unique values during service experience delivery. Hence, this study 

combines the expectation theory with the emotion theory to establish a theoretical 

framework of the Exquisite Technology. This study employs expectation theory to 

manage customer expectations via expectation determinants in order to match what 

customers actually need (namely, adequate or desired expectations). Emotion theory is 
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the foundation for service providers to have good service operation design that can 

result in customer positive emotions. In other words, this study employs the emotion 

theory as a basic foundation to support customer expectation management in order to 

achieve the goal of customer satisfaction. Besides, this study also employs the 

simulation results to evaluate the performances of the Exquisite Technology. 

Table 3 - 2 The core values of the Exquisite Technology 

VALUE DESCRIPTIONS 

Delicate 

Delicate denotes that the services‟ excellence attributes enable service providers in 
particular situations to not only provide or acquire proper services in a timely 
manner, but also communicate effectively with customers. In other words, services 
for participants would result in certain service excellence values (related to 
profitability, control, time, convenience, etc). 

Differentiated 

Differentiated shows that service providers can fulfill customer variation 
management by providing diverse appropriate services in accord with different 
needs. Customers can also be served customized services via the innovative 
service system by service providers. 

Deep 

Deep means that innovative services can invoke in service providers and customers 
in the pleasurable emotions. Accordingly, customers can enjoy their particular 
service experiences, and their experience paths will be interactive, clickable, and 
visible through the innovative service system. Meanwhile, service providers can 
smoothly implement and complete their jobs within positive emotions. 

Dependable 

Dependable is to ensure that services of the service system are reliable and elastic 
to enhance service providers‟ and customers‟ beliefs. Based on this idea, customers 
can dependably communicate with service providers to acquire the proper 
products. Service providers can deal with run-time service management (e.g. 
problem detection, dynamic configuration, or continuous optimization) to nearly 
meet customer expectations. 

3.5 Summary 

This chapter is to delineate the expectation theory and emotion theory for 

building a conceptual theoretical framework. The expectation theory represents that 

using expectation determinants can directly and indirectly influence levels of 

customer expectation (such as desired and adequate expectations). The zone of 

tolerance can be affected by employing expectation determinants. Consequently, 

according to different purposes and capabilities of service providers, service providers 

can define proper strategies to influence customer expectation in order to meet their 

needs. The emotion theory is to represent that customer emotion can influence their 
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actual behaviors and responses. Customers with positive emotions lead to spend more 

time staying in the purchase surroundings. 

Consequently, according to the expectation and emotion theories and 

aforementioned factors (service operations, customer expectation, emotions and other 

factors), this research built a conceptual theoretical framework of service experiences. 

The purpose of service providers is to deliver high-quality service experiences 

through maintaining service functions and managing customer expectation. Managing 

customer expectation can be realized through expectation tactics. Meanwhile, to 

support the effect of customer expectation management has to consider customer 

emotion (e.g. to create a pleasant environment) by building an atmospheric experience 

situation. Consequently, designing service operations (e.g. comfortable surroundings, 

advanced technology, and friendly employees) is an important way to build an 

atmospheric environment for customers with positive emotion. 

At last, we proposed a new notion of the Exquisite Technology for designing and 

managing service experiences and operations. There are four core values of the 

Exquisite Technology that include Delicate, Differentiated, Deep, and Dependable. 

Besides, there are the objectives of the Exquisite Technology. One is to apply 

customer mental states (that is, customer expectation and emotion) to service 

experiences and operations design and management. The other is to establish a high 

performance ecosystem which includes service providers, customers, and service 

experience contexts. In other words, the Exquisite Technology is to enable both 

service providers and customers to achieve 4D core values simultaneously. 
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CHAPTER 4 

 

RESEARCH METHODOLOGY 

FOR CUSTOMER EXPECTATION 

MANAGEMENT 

 

Chapter 3 delineated the relations of key factors and established a conceptual 

theoretical framework of service experiences by analyzing and synthesizing critical 

literatures. Meanwhile, we contributed to an innovative notion of the Exquisite 

Technology for designing and managing service experiences and operations. Since 

service providers always employ the ad hoc ways to deal with the problems of service 

experiences and operations respectively in current situation, service providers have to 

pay more efforts and cost to provide customers with satisfactory service experiences 

and customers also have few opportunities to be involved with generation processes 

of service activities. The Exquisite Technology is to aid either service providers or 

customers to have Delicate, Differentiated, Deep, and Dependable values during 

service experience delivery. Hence, service providers can design and deliver suitable 
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service experiences and co-create values with customers by adopting the Exquisite 

Technology in order to build a high-performance eco-service system. 

In this chapter we would like to clarify the research methodology for customer 

expectation management. This research tries to apply the concept of customer 

expectation management into real service systems based on the aforementioned 

conceptual theoretical framework and the Exquisite Technology. First, we introduce 

the system application of the ubiquitous 2.0 exhibition service system and compare 

with existing service systems around the world. Then, the architecture and the 

classifications of customer expectation management engines of the U2EX system are 

addressed. Finally, we state the core design and the design logic of the U2EX service 

system in detail. 

4.1 Ubiquitous 2.0 Exhibition Service System 

Pine and Gilmore (1998) proposed that the experience economy would be the 

main trend in the 21st
 
century. Services have been driving the economic activities in 

the experience economy. The International Congress and Convention Association 

(ICCA, http://www.iccaworld.com/) announced that there are 400 thousand meetings 

and exhibitions in the world, annually costing US$280 billion. According to the Union 

of International Associations (UIA, http://www.uia.be/), the gross output value of the 

meeting service industry (such as meetings, incentives, conventions, and exhibitions) 

reached US$1160 billion in 2007. Furthermore, 65% of the gross output value is 

mainly from exhibitions. Besides, UNWTO (http://www.unwto.org/) shows that 

global business travel is projected to grow at 4% annually. Leipziger messe 

(http://www.leipziger-messe.de/) indicates that investing 1 Euro of the exhibition for 

countries would gain 5 Euros annually, which means that investing in the exhibition 

industry would increase economic benefits more than EUR$20 billion and bring 100 
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thousand jobs. Thus, these statistics also reveal that the exhibition service industry 

will grow incessantly in the future, especially for Asian countries.  

Accordingly, there are many exhibition systems around the world (e.g. Info 

Salon (http://www.infosalons.com.au) and Showcare (http://www.showcare.com/)), 

which have services to support visitors during the exhibition. These systems also use 

information technology to facilitate participants receiving e-services. For example, 

visitors can hold an e-Badge device to easily receive all exhibition information and 

messages. Then, e-Report can help organizers and exhibitors analyze the detailed 

transactions and financial reports. However, holding the exhibition through these 

service systems is characterized by many outdated thoughts. For example, these 

exhibition systems mainly deliver one-way services; meaning that visitors only can 

get services, even though they do not want to be served. Exhibitors can not 

immediately realize varied needs of visitors and provide customized services.  

In order to help organizers, exhibitors and customers to resolve the above 

shortcomings, this research attempts to demonstrate the feasibility of the systematical 

and integrative approach for service experiences and operation design and 

management through proposing a service system (namely, ubiquitous 2.0 exhibition 

service system) based on the aforementioned conceptual theoretical framework. 

Furthermore, as mentioned in Chapter 1, we would like to manage customer 

expectation for high-quality service experiences delivery in real time situations. 

According to Bilda et al. (2006), there are four key elements (that is, artist‟s aims, 

components of installation, individuality of experience and social interaction) to 

directly affect the exhibition context. Hence, the exhibition context which is 

extremely dynamic and complex is an appropriate option to be illustrated our ideas.  

4.1.1 Introduction 
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Although information technology within service encounters supports service 

firms to provide convenient, efficient services with customers, the design notion of 

services needs to be changed. While designing the service experiences, service firms 

should consider not only the physical aspect but also the customer mental aspect. 

Businesses need to extend the boundary of service experiences which customers will 

encounter everywhere. Therefore, designing service experiences as fun, memorable, 

and exciting activities for customers is extremely important (Voss et al., 2008).  

Table 4 - 1 Comparisons among Info Salon, Showcare, Deutsche Messe, Fiera Milano, and U2EX 

Exquisite Technology Info Salon Showcare Deutsche Messe Fiera Milano U2EX 

Functional       

Exhibition Spaces management V V V V V 

Visitor Identification V    V 

Journey Guiding  V  V V 

Dynamic Marketing Management    V V 
Additional Analysis Reports 

(custoemr behaviors, ad. profits, e-Na
mecard lists, potential customers etc.) 

  V  V 

Delicate     V 

Differentiated     V 

Deep     V 

Dependable V V V V V 

Notes: Deutsche Messe is the biggest exhibition company in the world from Germany; 

Fiera Milano is the biggest exhibition company in Italy. 

The Ubiquitous 2.0 exhibition service system (so-called the U2EX system) 

which is different from previous exhibition systems enables participants during the 

exhibition to convey to and obtain services from each other anytime and anywhere. 

Table 1 shows the comparisons among Info Salon, Showcare, Deutsche Messe 

(http://www.messe.de/), Fiera Milano (http://www.fieramilano.it), and U2EX. Thus, a 

service is the interactive process between a human and a human or a human and an IT, 

and the U2EX system takes the Exquisite Technology concept into account to increase 

service innovations in the exhibition. Hence, the U2EX system is built based on this 
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innovative concept to make participants co-create mutual values and achieve their 

own goals.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In addition, there are three indispensable stakeholders, organizers, exhibitors, 

and visitors, in the exhibition. Organizers can systematically not only define the key 

performance indicators (i.e. KPI) for target business goals but also evaluate the 

overall performance of the exhibition by using the U2EX system. Meanwhile, they 

can collect vender lists efficiently to arrange and decorate places and then reduce 

much pre-procedure cost and time. Exhibitors can deliver correct services to visitors 

based on visitors‟ needs in order to increase product transactions and benefits. Visitors 

can get what they want and enjoy a memorable exhibition journey. Hence, owing to 

the above advantages, the goals of the U2EX system are 1) to implement the concepts 

of the Exquisite Technology and customer expectation management to create 

innovative exhibitions for achieving the 4D core values of the Exquisite Technology; 

2) to be a significant clue and a basic foundation for stakeholders to understand the 

importance of the Exquisite Technology; 3) to form a high-performance service 
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Figure 4 - 1 The U2EX system architecture 
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ecosystem for designing and delivering satisfactory service experiences in the 

exhibition. 

4.1.2 Architecture of U2EX Service System 

The ubiquitous 2.0 exhibition service system is established based on 

service-oriented architecture (SOA). The architecture is comprised of five elements 

including infrastructure, needs identification, potential value identification, functional 

and psychological module, and service components (as depicted in Figure 4-1).  

Definition 4-1: Service Component: a service that customers can directly 

experience is belonged to certain expectation tactics. 

 Infrastructure defines the software and hardware environment to construct 

the IT foundation of the ubiquitous exhibition service system, which 

ensures the delivery of the “dependable” services. For example, the wireless 

system and handheld devices are two important infrastructures of the U2EX 

system to deliver appropriate services for visitors. 

 Needs identification is to realize what users actually want within the 

exhibition journey in order to reach “differentiated”. For example, product 

purchase, relationship extension, or self learning. 

 In addition, potential value identification, which also reveals 

“differentiated”, tries to find out what service merit, e.g. clarity, 

convenience or profitability, the ubiquitous exhibition service system can 

provide. The ubiquitous exhibition service system furnishes the functional 

module and psychological module in order to achieve user needs and 

potential value.  

 The functional module is a collection of service components provided by 

organizers or exhibitors, which can provide “delicate” services to visitors. 
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 However, the mental module, which is based on customer expectation and 

emotion theories, is to ensure the achievement of the satisfactory and 

pleasurable exhibition journeys when visitors interact with different roles of 

participants in the exhibition in order to realize the “deep” value.  

 According to the aim of the functional module and psychological module, 

the ubiquitous exhibition service system automatically searches and 

collects existed service components via SOA to fulfill participants‟ needs. 

The architecture of ubiquitous 2.0 exhibition service system not only displays 

how systematic elements form a service system but also shows what values of the 

Exquisite Technology are correlated with the above elements. Accordingly, the 

ubiquitous 2.0 exhibition service system completely provides participants with 

exquisite services in the exhibition based on the Exquisite Technology. 

 

 

 

 

 

 

 

 

4.1.3 Architecture of Expectation Determinant, Expectation Tactic and Service 

component 

In this research, according to expectation theory (as mentioned in Chapter 3), 

expectation determinants can directly or indirectly influence customer expectation. 

However, these expectation determinants can be considered as service categories that 

are abstract to difficultly execute in the real practice. Hence, this study proposes 

expectation tactics to be the service types which can be implemented by service 

Figure 4 - 2 Architecture of expectation determinant, expectation tactic and service component 
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components. Figure 4-2 demonstrates the architecture of expectation determinant, 

expectation tactic and service component. From the bottom-up perspective, a 

determinant could be implemented by several tactics which would be carried out by 

several service components. For example, we would like to use an expectation 

determinant (e.g. explicit service promises) to manage customer expectation. The 

service provider can select two expectation tactics (e.g. advertising and personal 

selling) based on the processing logic and rules of the customer expectation 

management engine. In order to implement the advertising tactic this service provider 

can utilize two service components (such as immediate promotion and package 

marketing). Meanwhile, the service provider also employs charming showgirls and 

friendly staff (that is, service components) to implement the tactic of personal selling. 

4.2 The Classification of Customer Expectation Management Engine 

As aforementioned earlier, this research attempts to establish a systematical, 

quantitative and expectation-based mechanism for service experience and operation 

design and management. The U2EX system is an application for demonstrating the 

proposed idea by building a customer expectation management engine. This engine 

can aid service providers to realize customer expectation and design service 

experiences for fulfilling customer needs and achieving customer satisfaction through 

the computations of several theoretical and systematical methods. In addition, this 

engine can dispatch appropriate service experiences for specific groups of customers 

according to service providers‟ capabilities and management strategies. Thus, the 

engine comprises four major methods to deliver the service experiences and manage 

customer expectations including Coopetition, Hawk-Dove Game, Fuzzy Cognitive 

Maps (FCM), and Particle Swarm Optimization (PSO) (See Chapter 6 in detail). 

These methods all aim to manage different kinds of customer expectations. However, 
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in order to demonstrate the feasibility of the notion of customer expectation 

management and ensure the positive results of the customer expectation management 

engine we hypothesize that each method will have its best performance for a certain 

situation (i.e. certain service providers to effectively manage customer expectation for 

a specific customer group). In other words, different service providers with different 

backgrounds have to adopt a suitable method to manage customer expectation that can 

have significant impacts on particular customers. Accordingly, this study uses two 

dimensions, which include service provider capability (i.e. organizers or exhibitors) 

and customer variability (namely, visitors) to classify the types of the control engines, 

since service providers and customers are the basic and necessary members during 

service experiences delivery. The definition of service provider capability represents 

what resources (such as partners, capital, employees, reputation, or market status etc.) 

the service providers have held. Thus, the customer variability means the possibility 

of variability of customer expectations. That is to represents that customer 

expectations are tremendously dynamic and changeable in terms of customers‟ needs, 

personalities, time, or budgets etc.  

However, why these four methods fitted in the U2EX system can be described as 

follows. As mentioned earlier, the exhibition circumstances are changeable and 

complex, because organizers and exhibitors need to serve different kinds of visitors 

who have diverse requirements based on visitors‟ personal factors (such as 

expectations, emotions, time, or purchasing objectives). Hence, four methods have the 

intelligent and automotive decision modules to select proper services based on the 

dynamic variations. These methods thus play the important roles as the kernel of the 

U2EX system which can fulfill different needs. Besides, the U2EX system is to 

provide organizers, exhibitors and visitors with the notion of the Exquisite 
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Technology in order to reach the Win-Win-Win value. Consequently, achieving 4D 

core values of the Exquisite Technology are also the main objective for these four 

control methods.  

Furthermore, in order to illustrate the idea of customer expectation management, 

there are three phases of the framework of strategic flow for customer expectation 

management by adopting the expectation theory and the emotion theory which 

include three phases: (1) Strategy selection of customer expectation management (2) 

Expectation determinant and tactic selection (3) Service execution and assessment 

detailed in the following subsections.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Phase 1: Strategy selection of managing customer expectation  

Service providers have to classify their objectives into a strategy type of 

customer expectation management according to the expectation theory (as shown in 

Figure 3-1) (Parasuraman et al., 1991). Each type is associated with a kind of state of 

expectation attempted by influencing adequate and desired expectations. For instance, 

stabilizing the adequate expectation and raising the desired expectation of customers 

is a strategy type of customer expectation management for low-capability service 

Figure 4 - 3 The framework of strategic flow 
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providers. This state of expectation would capture a promise that while customers are 

under this kind of expectation through employing expectation determinants, 

low-capability service providers could not only achieve the objectives but have 

customer satisfied. Imagine when a secondary service provider promotes a new 

product, their customer expectations may be too low, such as the lower adequate 

service level of customers, to expect a perfect and multi-functional product or service; 

however, if customers suffer service failures in service encounters owing to improper 

service experience delivery, their expectations would become high and ask for better 

service recoveries attained from the low-capability service provider. In these cases, 

instead of expending a lot of resources trying to fulfill high-end services requiring 

high competence, low-capability service providers can apply different strategy types 

based on different service conditions to manage customer expectations and achieve 

high-quality service experience delivery. 

Phase 2: Expectation determinant and tactic selection 

With a strategy type of customer expectation management, we have to compile a 

set of expectations determinants that can effectively affect customer expectations (as 

shown in Figure 3-2). This set of expectation determinants can then be used to pick up 

and the relevant service encounters and useful expectation tactics to operate. In other 

words, there is no need for service providers to employ all possible expectation 

determinants. Service providers could just assemble some of them into a particular 

portfolio (i.e. expectation tactics) in response to customers within service encounters. 

An expectation tactic is an operational way for service providers to affect customer 

expectations and combining helpful tactics to deliver high-quality service experiences 

for customers is essential and spontaneous. Consequently, this study attempts to 

propose a systematical and integrative mechanism to provide customers with 
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appropriate service experiences through exercising those dynamically selected 

determinants and their corresponding tactics. Service providers and customers can 

co-create values and gain profit through the proposed mechanism to be a high 

performance ecosystem. 

Phase 3: Service execution and assessment 

According to the service encounter triad (Fitzsimmons and Fitzsimmons, 2006), 

there are interactions between the three roles including service providers, employees 

and customers in service encounters. After selecting the proper expectation tactics, 

these tactics can be executed by service providers, employees or customers. 

Meanwhile, in order to enable customers to have positive emotions in service contexts 

(as shown in Figure 3-3), service providers and employees also need to build 

atmospheric surroundings for customers by designing and managing service 

operations of the solution module. Then, three roles can response to the solution 

module for further adjustment and modification of the processing logic and rules 

according to the results of implemented services. For example, we set up relevant 

knowledge databases (i.e. the solution module) to collect feedback information from 

the three roles in order to continuously derive useful and critical information to select, 

design and deliver appropriate service experiences. 

Moreover, service providers and customers are two important stakeholders that 

would influence the performance of delivering service experiences. Figure 4-4 depicts 

the classification of the four situations (e.g. Stability, Growth, Conservation and 

Development) according to service provider capability and customer variability. The 

Stability quadrant for service providers aims to maintain and hold the original 

customers to keep the market share rate based on the high provider capability and the 

low customer variability. Customers have no chance to select proper services which 
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service providers with high capability do not provide with. The Hawk-Dove game 

method provides alternative strategies (i.e. Hawk or Dove) with service providers and 

customers to explore the suitable resolutions toward an evolutionary stable state. 

Hence, this situation is suitable to employ the Hawk-Dove Game method to manage 

customer expectations.  

The Growth quadrant is to extend the market sharing area which focuses on the 

development of new production and markets in terms of the high provider capability 

and the high customer variability. The Coopetition method which aids service 

providers and customers with cooperative and competitive strategies in order for 

better solutions can be applied to simulate this scenario. When providers have the low 

capability and their customer expectations almost are changeless, it belongs to the 

Development quadrant that providers would reduce their cost, or staffs find out their 

new business directions. The PSO method that is inspired by the social behavior of 

natural swarms can use the particles to represent the roles of service providers and 

customers for finding the optimal solutions. Besides, each particle within the 

multi-dimensional solution space has its own fitness value by mapping from the 

fitness function and also has a velocity to decide its moving distance and direction 

next time. Hence, the PSO method can fit for this quadrant to find the appropriate 

multi-dimension solutions through the approach of collective intelligence. 

The last is Conservation quadrant which means providers need to find their 

collaborative partners to increase the diversity of business management. In other 

words, service providers with low capability need to deliver existing services to their 

customers according to limited resources and services. The FCM method, thus, have 

advantageous characteristics that are the flexibility in system design, model and 

control, the comprehensive operation and the abstractive representation of complex 
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systems by taking account of the context factors within service experience 

environments. In addition, the FCM method consists of nodes (i.e. concepts) and 

edges (namely, relationships). The nodes illustrate the different aspects of the system‟s 

behaviors and the edges describe the influence from one concept to another. 

Consequently, the Conservation quadrant can be applied by adjusting and alter the 

concepts and edges of the FCM method for achieving service providers‟ goals and 

fulfilling customer needs. Consequently, this study utilizes the proper control methods 

to apply into different situations which are procured by these two dimensions. The 

details of these four engines are addressed in Chapter 6. 

 

Figure 4 - 4 The Classification of Customer Expectation Management Engine 

These four methods attempt to deliver high-quality service experiences to the 

visitors in terms of different contexts (that is, time, environments, types of visitors, or 

capabilities of organizers and exhibitors). Put differently, four methods can be 

considered as the decision engines of the U2EX system that support organizers and 

exhibitors to accurately select what excellent services visitors really want during the 

exhibitions.  
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Figure 4 - 5 The control engines of the U2EX system 

Besides, as mentioned above, the exhibition is so dynamic and unstable that it is 

hard and complex for organizers and exhibitors to manage traditionally. Consequently, 

the control methods of the U2EX system have combined the systematical approaches 

with the computable mechanism which organizers and exhibitors can accurately 

realize the actual states of visitor expectation. The major difference between 

traditional exhibition systems and the U2EX system is the visitor behavior evaluation. 

For instance, the U2EX system can immediately acquire the data of visitor behaviors 

through the exhibitors and the handheld devices of visitors in order to analyze the 

effectiveness of service experiences delivery in real time. This would shorten the gap 

between visitor expectations and visitor perceptions of delivered services. 

Furthermore, the expectation measurement model is also a critical mechanism to 

realize the visitors‟ mental status which can increase the integrity and effectiveness of 

the control engines of the U2EX system. Besides, the expectation measurement model 

aims to compute visitor expectation by employing quantitative and theoretical 

approaches based on inputting alternative determinants from control methods. 

Meanwhile, the expectation measurement model can aid exhibitors to propose feasible 
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and useful expectation tactics for visitors (See Chapter 5 in detail). Consequently, 

each control method can measure the data of visitors‟ behaviors through the 

expectation measurement model immediately, when organizers and exhibitors deliver 

services to visitors. Figure 4-5 shows the relationships among four control methods 

and the expectation measurement model. 

4.3 The Core Design of the U2EX System 

According to the conceptual theoretical framework of service experience, the 

core design of the U2EX system is the intelligent journey generation of service 

interactions which includes six main modules to enable visitors to achieve exquisite 

service experiences (as shown in Figure 4-6). Furthermore, service experiences 

compose of many service interactions which significantly influence customers' 

assessments of service consumption experiences (Soloman et al., 1985; Lewis and 

Entwistle, 1990). Interaction design “is to construct the ways that people can interact 

with objects and systems and the service and product of interaction design is the 

quality of users‟ experiences” (Coiera, 2003; Smith and Tabor, 1996). This research 

presents a novel design to deliver quality service experiences by controlling 

customers‟ expectation and optimizing the interaction design regarding the mental 

states (i.e. expectation and emotion) of customers, service encounter situations, and 

the strategic goals of service providers. The descriptions of the six modules in detail 

are as follows: 

 Customer Information Input 

Visitors can input their information (e.g. personal information, requests) through 

the system. Visitors can not only have pre-registration via Internet beforehand but also 

register in the exhibition immediately via the handhelds. 
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Figure 4 - 6 The core design of the U2EX system 

 Exhibition Journey Dispatch 

When visitors enter the exhibition, the U2EX system will check the identification 

of the visitors automatically. The system can intelligently dispatch the appropriate 

service experiences to visitors based on their input information. For instance, some 

visitors may only purchase product without any services. On the other hand, some 

visitors would like to learn about novel information to increase their versions and 

knowledge in the exhibition. Hence, the U2EX system can provide different purposes 

of visitors with satisfactory service experiences in the exhibition. 

 Customer Expectation Management 

Customer expectation management is the key module of the U2EX system. After 

generating the exhibition journeys of visitors, this module would manage visitor 

expectation based on the different encounters of the exhibition journeys. In other 

words, service providers can dynamically deliver different service experiences to their 

visitors based on the diverse expectations as identified and managed. In conclusion, 

this module is to analyze the feasible strategies and expectation determinants of 

customer expectation management according to dispatched journeys. 
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 Customer Expectation Measurement 

According to the feasible strategies and expectation determinants from the 

customer expectation management module, customer expectation measurement is to 

not only verify the influence of delivered services but also quantify and realize 

customer expectations in real time in order to continuously aid service providers to 

propose appropriate expectation tactics to the expectation tactics selection module for 

matching customer expectations. Hence, this module can provide visitors with 

specific expectation tactics based on certain analytics of expectation determinants in 

dynamic contexts and subsequently manage visitor expectations in order to increase 

the good perception of service experiences within the exhibition. 

 Expectation Tactics Selection 

In order for appropriate customer expectation management, the expectation 

tactics selection module is to find the alternative tactics by considering the feasible 

expectation tactics from customer expectation measurement module. Besides, the 

rules of expectation tactics selection of the U2EX system are taken two 

comprehensive aspects into account. One is the provider aspect which includes 

business goals, key performance indicator, resource and capability. The other is the 

customer aspect which comprises time, customer expectations, different situations and 

needs. The exquisite services can then be emerged from overall considerations. 

 Customer Journey Detection 

Customer journey detection can be considered as a feedback mechanism which 

can recognize if visitors follow the journey services that are delivered by the U2EX 

system. Hence, the system can precisely track visitor behavior and control the whole 

situations in the exhibition through the detection approach. If visitors want to change 

their journey services, the system can rearrange the suitable services for visitors by 
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interacting with the modules of exhibition journey dispatch, customer expectation 

management and expectation tactics selection according to particular needs and 

requirements.  

Consequently, the U2EX system can dynamically and immediately deliver 

appropriate service experiences to visitors for customer expectation management 

based on above systematical control procedures. Meanwhile, the core design of the 

U2EX system is an iterative process that the processing information of service 

experiences design and management can be stored and responded to the system. The 

U2EX system, thus, can be further modified and improved through the past 

information. After describing the idea of the core design of the U2EX system, the 

design logic of the U2EX system for the Exquisite Technology will be addressed in 

next section.  

4.4 The Design Logic of the U2EX System 

This research is to build a systematic and integrative approach for designing and 

managing service experiences and operations through controlling and optimizing the 

service interaction design regarding the psychological states (expectation and emotion) 

of customer, service encounter situation, and the strategic goals of service providers. 

Figure 4-7 shows the design logic flow of the U2EX system. 

In the beginning of an exhibition, an organizer defines the KPIs (i.e. key 

performance indictors) of the exhibition in order to accomplish the mission for the 

exhibition. Hence, an organizer has its own Determinant Weighting according to the 

KPIs. As a result of the central research, Journey Generation is the end production 

which made of a chain of service encounters for exhibitors to interact with visitors. 

Local Determinant Weighting then transforms the KPIs of each exhibition into 

corresponding weights therewith stored in Expectation Matrix Knowledge Base in 
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order to decide heuristic weights of determinants of expectation. In addition, the 

information of every service encounter in Encounter Data (e.g. exhibitors and visitors 

data, service duration, and transaction data) (as conceptualized in Figure 4-8) is 

together with Expectation Matrix Knowledge Base to identify exhibitors and visitors 

own added values (such as time, convenience, control, clarity, adaptation, competition, 

automation, amusement, profitability, or peace-of-mind) during the Added Values 

Identification process.  

Furthermore, exhibitors and visitors have their role perspectives to view the 

control power between visitor expectation and emotion and exhibitor capabilities. 

Both of the exhibition players consider their competitive and cooperative efforts and 

added values to make them benefit from the designed dynamic interactions of the 

appropriate demand functions. Once the added values are distinguished, 

Expectation-Emotion Optimization & Control would be subsequently executed 

finding which determinants could be more influential within an interactive game. 

Here we regard each interaction among exhibitors and visitors as a round of game so 

that all of them need to maximize self-advantages in each round of the interactive 

game to have better performance. In other words, the demand functions results from 

the analysis of critical determinants of expectations (required to achieve the specific 

expectation/emotion objectives) and choose determinants following Expectation 

Measurement (that computes the expectation scores to check if the expectation and 

emotion objectives are satisfied based on the selected expectation determinants and 

their corresponding tactics, i.e. expectation tactic, list used for selecting suitable 

service components and assemble a variety of significant service components in an 

very flexible way). As long as the exhibitors abide by the service tactics along with 

related Service Components, they can easily generate the pleasant and expected 
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interactions to form personalized exhibition journeys for visitors. 

To sum up, the innovative service interaction design logic constructs a set of 

systematical approaches to aid exhibitors to manage service operations in the 

exhibition context and facilitate exhibitors‟ activities in order to build atmospheric 

surroundings for appropriate service experiences in the exhibition. Consequently, this 

research is to develop a systematical and integrative approach that effectively not only 

manages customer expectation but also design satisfactory service experiences by 

managing service operation precisely to fulfill customer needs for achieving 4D core 

values of the Exquisite Technology in a service experience ecosystem. 

Users
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Encounter Data

Determinant 

Weighting

Organizer

Expectation

Measurement

Added Values 

Identification

(Service Excellence 
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(psychological-

functional interactive 

design)

Figure 4 - 7 Design logic flow of exhibition services 

4.5 Summary 

In order for high-quality service experiences, service providers should pay 

attention to the process from service experience design to delivery that must be 

optimized by utilizing the systematical approach. However, the most important 
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consideration within service experience delivery is still the human being, especially 

customers. Hence, the purpose of this study is to propose a systematical and 

integrative approach of service experience and operation design and management 

based on a novel notion of the Exquisite Technology via subsuming the customer‟s 

mental status. This study used U2EX as an application to demonstrate the feasibility 

of the Exquisite Technology in dynamic environments. According to properly 

customer expectation management within service experience delivery, service 

providers can deliver innovative and appropriate services to customers through the 

systematical mechanism of the U2EX system.  

Consequently, this thesis attempts to illustrate the feasibility of combining the 

concept of customer expectation management with a service system in real time 

(namely, the U2EX system). We introduce the background and purposes of the U2EX 

system and have a comparison with four existing service systems which obviously 

shows the competitive position in the market. We also represent the architecture of the 

U2EX system that can be related to the 4D core values of the Exquisite Technology. 

Furthermore, the U2EX system includes four core engines (namely, Hawk-Dove 

Game, Coopetition, PSO, and FCM) and customer expectation measurement model to 

implement service experiences design and management. At last, the core design and 

the design logic of the U2EX system can be considered as a series of systematical 

procedures for designing and managing service experiences and operations.  
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Figure 4 - 8 Ontology of the U2EX system 
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CHAPTER 5 

 

THE EVALUATION OF THE 

THEORETICAL CONCEPT 
 

In this chapter, we aim to evaluate the theoretical concept which is built by applying 

the expectation theory and the emotion theory mentioned in Chapter 4. The theoretical 

concept is to emphasize that high customer satisfaction is resulted from well customer 

expectation management based on the positive customer emotions. Hence, service 

providers have to carefully pay attention to customer expectations and emotions when 

they would like to offer appropriate services to their customers in order to achieve 

customer satisfaction. 

Accordingly, we propose three propositions to evaluate the above theoretical 

concept. In this study, we employed a multimethod study approach by using the 

U2EX service system as a case and conducting several interviews, simulations and 

some questionnaire results to collect empirical data for testing the propositions. The 

empirical evidences, which are classified to three analytical dimensions of customer 

cognition, customer emotion and customer satisfaction, supported our propositions. 
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5.1 Interview Design 

In order to evaluate the proposed theoretical concept (as shown in Figure 3-5), 

we attempt to utilize the quantitative and qualitative methods, such as a multimethod, 

to investigate the phenomenon and customer experiences. Hence, we use the 

multimethod study to analyze a single case study and perform several simulations, 

interviews, and surveys for deeply evaluation (Kaplan and Duchon, 1988; Dube and 

Pare, 2003; Mingers and Brocklesby, 1996; Hellstrom and Nilsson, 2006; Shanks, 

2002). Since the real-world problems are extremely complicated and 

multi-dimensional and either quantitative or qualitative methods deal with different 

aspects of these problems, the multimethod is a good approach that aids researchers to 

gain synergies, adjust weaknesses and evaluate the relative strengths of each method. 

For instance, the single case study helps researchers deeply understand the real-world 

phenomena and investigate the possible relations and variables of specific situations. 

The single case study is to explore “how” or “why” some problems are being emerged 

from particular events (Yin, 2003). However, the single case study approach is hard to 

imitate and reconstruct the actual situations and events. The simulation method can 

aid researchers to develop a model of a real-world phenomenon based on the findings 

of the single case study in order to predict, train, proof, perform, or explore the likely 

results (Hellstrom and Nilsson, 2006). Accordingly, researchers firstly conduct the 

single case study to scrutinize existing problems of a phenomenon and then utilize the 

simulation method to generate the imitated behaviors and events for testing the 

aforementioned findings. In this study, since the theoretical concept is also a complex 

and multi-dimensional issue, the multimethod is a suitable approach to evaluate it. We 

will use the single case study to explore the existing and potential problems of the 

U2EX service system in the exhibition by conducting literatures reviews, interviews, 
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and questionnaire surveys. Meanwhile, the simulations are performed to examine if 

the findings of the single case study are good enough to explain and support the 

behaviors of stakeholders in the exhibitions. 

5.1.1 Case Introduction 

As mentioned earlier in Chapter 4, we would like to develop the Ubiquitous 2.0 

Exhibition Service System which will be applied to the exhibition service context. We 

have the opportunity to co-work with Taiwan External Trade Development Council 

(that is, TAITRA). Since TAITRA is an important organization to hold and arrange 

either international exhibitions or domestic meetings in Taiwan, it also wants to alter 

the traditional way to offer innovative services for the participants (including 

exhibitors and visitors). Accordingly, the creative idea of customer expectation 

management and the concept of Exquisite Technology are all attractive to TAITRA. In 

order to demonstrate the feasibility of the U2EX service system in the real exhibition 

service context, we have selected Taipei International Sporting Goods Show (i.e. 

TaiSPO) which was held in the TWTC Nangang exhibition hall from 4/29 to 5/2 in 

2010. TaiSPO is a medium scale show (e.g. 385 exhibitors, 1715 booths and 1865 

overseas visitors) and the Nangang exhibition hall is also a square environment, so we 

can handily set up the hardware and software in the exhibition context for testing the 

performance of the U2EX service system.  

5.1.2 Scenario: B2B 

Because TaiSPO is an international exhibition that is also a commercial platform 

for international and domestic enterprises to communicate and interact with each other, 

it can attract a lot of international buyers (i.e. visitors) to take part in. The exhibition 

scenario is B2B. For exhibitors, before the opening of the TaiSPO exhibition, they can 

easily set up all kinds of service information (including promotion data, production 

information etc.) via the U2EX service system. Meanwhile, in order to serve visitors, 
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the U2EX service system can help exhibitors dynamically and automatically provide 

visitors with suitable services according to visitors‟ preferred information and needs 

during the running of the exhibition. For visitors, when they finish registering, they 

can borrow a handheld device (so-called Orbi) delivering services through the U2EX 

service system. Accordingly, visitors can receive, search and collect all services (such 

as, recommendation service: exhibitor recommendation, reminder service: activity 

alert, collaborative service: ranking service) through using the Orbi. In other words, 

the Orbi can be regarded as an attentive and intelligent secretary to support and 

remind the visitor for a high-quality service experience of the exhibition journey. In 

order to investigate the relevance between the theoretical concept and the actual 

experience of visitors, we will conduct several interviews on the international visitors, 

who are willing to use the Orbi, to deeply understand and aggregate their experiences 

of using the Orbi. Hence, the international visitors will be the target interviewees of 

this study. 

5.1.3 Propositions 

In this research, we try to combine the expectation theory with the emotion 

theory to establish a new theoretical concept. According to the expectation theory, 

service providers can employ the determinants of expectation to influence customer 

expectations (i.e. adequate and desired expectations). Service providers expect to 

implement different expectation management strategies (e.g. to narrow the zone of 

tolerance by increasing the adequate expectation and decreasing the desired 

expectation) for their strategic goals (such as increasing the threshold of the market 

entrance). In other words, service providers can have the appropriate zone of tolerance 

of customers by managing adequate and desired expectations based on the suitable 

expectation management strategy. Customers can change the original zone of 
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tolerance to a new one which is dynamically formed by service providers. Hence, 

proposition P1 is to test this expectation and derived as follows: 

P1: The better the level of customer expectation management, the more 

appropriate the level of the zone of tolerance. 

 

 

 

 

Figure 5-1 The propositions in between expectation theory and emotion theory 

Haber (1958) indicated there is a unidirectional relationship between customer 

expectation and customer emotion. If customers have high expectations and can‟t 

perceive the service well, customers easily get negative emotions. On the other hand, 

when customer perception highly exceeds customer expectation, customers can have 

the positive emotional status. Service providers should pay attention to customer 

expectation management in order to build positive customer emotions in service 

contexts. Accordingly, customers have higher expectations will lead to have 

significant influence on their emotions. Service providers have to manage customer 

expectations to closely fulfill customer needs and have good perception of services for 

generating positive emotions. We try to use proposition P2 to verify this relevance.  

P2: Positive customer expectations evaluate the level of customer 

emotions. 

As mentioned earlier, even though customer expectation management is a critical 

way to aid service providers to create the opportunity which customers can easily 

acquire suitable services, there is no guaranty that customers can actually take on the 
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positive behaviors (e.g. using the service, purchasing the service, or changing the 

cognitive decision) in service contexts. However, if service providers can manage 

customer expectation to generate positive customer emotions, customers can have the 

positive behaviors and achieve high customer satisfaction. That is, service providers 

can simply provide customers with suitable services to meet customer needs for 

customer satisfaction when customers have the appropriate zone of tolerance to 

perceive the delivered services. Furthermore, when customers have many positive 

behaviors in service contexts, customers can have the higher satisfaction. When 

service providers can dynamically manage customer expectation and enable 

customers to have positive emotions, they can acquire high customer satisfaction. 

Accordingly, we propose proposition P3 to investigate this argument. 

P3: A positive relationship exists between the level of appropriate 

customer expectations on the basis of good customer emotions and the 

level of customer satisfaction. 

Table 5-1 The brief information of interviewees 

Code Name Gender If Had Exhibition Experiences If Used A Handheld Device Continent 

TOP-1001 Male Yes No Asia 

TOP-1008 Male Yes No South America 

TOP-1014 Female Yes No Asia 

TOP-1034 Male Yes No Asia 

TOP-1688 Male Yes No Europe 

5.1.4 Data Collection 

5.1.4.1 Interviewee 

The interviewees are selected from the international visitors who are willing to 

experience and use the Orbi in the TAISPO exhibition. In this study, we conduct the 

interviews by interviewing five international visitors. Their brief background 

information is as follows (as shown in Table 5-1). 
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5.1.4.2 Reliability and Validity 

We collected the major data by conducting interviews with five international 

visitors (Table 5-1) by using an evolving protocol (see Appendix B and C). We also 

used direct observations, simulations, and questionnaire results to infer and conclude 

our findings. In order to enhance the rigor of this qualitative study, we employed the 

quantitative methodological guidelines (Lee, 1989; Yin, 1994) to ensure the validly 

and reliability of this study (as depicted in Table 5-2). 

Table 5-2 Rigor of the study 

Criterion 
Guidelines from the literature 

(Lee, 1989; Yin, 1994) 
Whether/how the guidelines were followed in this study 

Internal 

validity 

Pattern Matching Predictions derived from propositions were matched with 

empirical patterns 

Construct 

validly 

Using multiple sources of 

evidence 

Multiple interviews with different interviewees at diverse 

time; simulation results; questionnaire results 

Having key informants review 

the case study report 

The industry advisers 

Establish a chain of evidence Detailed narrative developed; some cross-referencing with 

transcripts 

External 

validity 

Increasing degrees of freedom Multiple observations for each prediction 

Reliability 

Creating/maintaining a case 

study database 

Case study documents; case study narrative 

Developing a case study 

protocol 

An evolving set of literature review; questionnaire. 

5.2 Deductive Testing 

According to the interview results, we try to deeply classify the results to three 

dimensions including the customer cognition analysis, the customer emotional status 

analysis and the customer satisfaction analysis for deeply analyzing and testing 

aforementioned three propositions. The customer cognition dimension is to 

investigate if service providers effectively influence customer expectations in order to 
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result in suitable zone of tolerance. The customer emotional status dimension is to 

examine if customer expectations affect customer emotions. The customer satisfaction 

dimension is to explore if good customer expectation management based on positive 

customer emotions can apparently achieve customer satisfaction. 

5.2.1 Customer Cognition Dimension 

P1: The better the level of customer expectation management, the more 

appropriate the level of the zone of tolerance. 

As mentioned above, customer expectation is an important factor to influence a 

customer‟s mental cognition. When service providers can offer suitable services to 

serve customers, customer expectations could be affected and they could also change 

their mental cognition to possibly generate unanticipated behaviors. For example, a 

visitor originally would like to call on specific exhibitors that were planned before 

attending the exhibition. While this visitor can find other potential exhibitors via the 

platform of the U2EX service system, the visitor can additionally visit these optional 

cooperative exhibitors rather than only visit the scheduled exhibitors. The visitor 

(TOP-1014) indicated this point as follows: 

In our company, although we had several meetings to discuss and analyze 

which exhibitors to visit before attending the TAISPO exhibition, the Orbi 

device can give us the additional and useful services and information of related 

exhibitors. This really help us to have many good opportunities to contract and 

visit unexpected exhibitors for the cooperation in the future. 

 

Besides, the visitors are the representatives of their companies to find the 

potential exhibitors and try to contact with them in the exhibition. In the past, the 

visitors had to make more effort to collect any kinds of commercial information 
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and meeting records by themselves. The effort may be resulted in additional 

burdens and muddle the major businesses. The visitor (TOP-1001) was 

convinced that it would be significant to change the visitor behaviors when the 

Orbi services were helpful and useful for visitors to deal with the effort: 

While using the Orbi, I do not need to write any notes and bring any kinds of 

exhibitor advertisements in the TAISPO exhibition. It is really a novel service 

for visitors and exhibitors and also will influence the visiting way of visitors in 

the future. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-2 The expectation variation of a visitor in the exhibition 

Consequently, the delivered services of the U2EX service system are useful to 

serve visitors to deal with pre-existing problems. It could have high possibility to 

affect customers‟ cognition to alter their traditional behaviors in the exhibition. 

Although visitors already had their business purposes in the exhibitions, exhibitors 

can manage visitor expectations to alter their cognitive thinking and considerations 
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via the U2EX service system. P1 can be sufficiently supported. 

In addition, we also conducted several simulations of visitor‟s journeys in the 

exhibition in order to not only enhance the rigor of this case but also examine the 

possible customer mental status. Figure 5-2 exemplifies a visitor‟s journey in which 

the visitor‟s expectation variations at different service encounters of the exhibition 

journey with the passage of time. Since the expectation management strategy for this 

visitor is to increase his adequate and desired expectations and shorten the zone of 

tolerance, it is obvious that the zone of tolerance of this visitor became narrow from 

T1 to T4 (that is, T1: D is 4.2, A is 1.2, and Zone is 3; T4: D is 7.8, A is 7.6, and zone 

is 0.2). Not only the desired expectation but also the adequate expectation is affected 

to increase in all encounters. Hence, customer expectations could be managed and 

influenced to achieve a suitable status (that is, the specific expectation management 

strategy) by the delivered services. The proposition P1 was supported by the 

simulation results analysis. Furthermore, we also conducted other simulations to 

verify the feasibility of customer expectation management and demonstrate the 

advantage of the systematical, integrative and quantitative mechanism for service 

experience management and design by using the HDG, PSO and Coopetition methods 

(as detailed in Chapter 6 and Appendix A). 

5.2.2 Customer Emotional Status Dimension 

P2: Positive customer expectations evaluate the level of customer emotions. 

Although we have known good service operation management can build an 

atmospheric service environment where customers easily have positive emotions, 

customer expectation management can also influence customer emotions. Hence, P2 

should be evaluated cautiously. According to the interviewees‟ feedback, they can 

have positive emotional status when they can be obviously brought the different 
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experiential feeling. If customers feel good of perceiving services, their emotional 

status could be intensified to a certain extent. The visitor (TOP-1001) thought that the 

Orbi could help him to deal with the common bothers in the exhibition and enable 

him to have a positive emotional status: 

When I strolled in the exhibition in the past, I always felt very uneasy. Since 

there were a lot of booths in the exhibition, I did not easily find the exhibitor 

location that I wanted to visit and also was afraid that I could not gather 

enough information of exhibitors… Hence, the Orbi can help me deal with 

these problems and make me feel more relieved within the exhibition. 

The visitor (TOP-1688) did not have the experience of using an intelligent device 

in the exhibition. He obviously expressed his ebullience of the experience and also 

indicated that utilizing the Orbi device and services can make him feel easy to 

complete his jobs: 

I have learned that the technology (ORBI) is really useful for practice rather 

than only reading in the paper or books…After using the ORBI, I also feel 

comfortable and then exciting that I can quickly get the useful information… 

Since the U2EX service system, can be regarded as a personal sectary, can offer 

visitors valuable services which can cope with the existing problems in the exhibition, 

visitors could feel the significant difference to arouse positive emotions. Hence, 

compared with the past experiences, visitors can get distinct emotional status in the 

exhibition. We aggregate some feeling terminologies from interviewees including 

relieved, comfortable and exciting. These terminologies are closed to customer 

emotional status which means customers perceived uncommon services by using the 

Orbi to result in these positive emotions. 

Furthermore, visitors may not clearly express what emotions they have after 
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using the Orbi. We still can analyze their key words, tones and body language to 

understand their emotions. The visitor (TOP-1014) used the pleasure tone to describe 

what helpful services she used: 

The Orbi provides us with many helpful services, for example, collection, my 

location and product/exhibitor search service. It is very convenient for me to 

have a totally different exhibition experience compared with my past 

experiences. I think this device may enable C visitors to have more not bad and 

fresh feelings in the exhibition.  

The visitor (TOP-1008) is a professional visitor who has taken part in TAISPO 

exhibition several times and he considered that applying the U2EX service system is 

an important innovation to make progress in the exhibition. He happily praised the 

implementation of the U2EX service system: 

It is very convenient for me to quickly to search the exhibitors. I can also 

search the information of exhibitors, product and some activities. I had taken 

part in the TAISPO exhibition in 2004 and this time I feel more changeable 

especially using the ORBI device. 

The visitors all emphasized that “convenience” is their feeling of employing the 

U2EX service system. Besides, the visitor (TOP-1008) had the “changeable” feeling 

to describe his using experience. However, even though the terminologies of 

convenient and changeable can‟t belong to the emotion, these terminologies are to 

express that the delivered services form the Orbi are suitable and good to them. 

Actually, they were staying a positive emotional status in the exhibition while 

employing the Orbi device and services. Hence, customers who either perceive 

non-experienced services or have distinct feeling can bring their positive emotions. 

That is, good customer expectation management can be an efficacious stimulus to 
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generate positive emotional status. Hence, P2 survives empirical testing. 

5.2.3 Customer Satisfaction Dimension 

P3: A positive relationship exists between the level of appropriate customer 

expectations on the basis of good customer emotions and the level of customer 

satisfaction. 

For customer satisfaction, we want to test P3 and understand the relevance 

between the expectation theory and the emotion theory and if good customer 

expectation management can enable customers to result in high customer satisfaction 

based on the positive emotional status. We summarize three kinds of experienced 

impressions of interviewees including willing to recommend, past shortcoming 

improving and actual/external behavior changing to test P3. Besides, in order to 

gather more evidences for testing P3, we also use a questionnaire survey to ask 

visitors‟ perception after using the Orbi services. 

5.2.3.1 Willing to Recommend 

An important clue to catch customer satisfaction is to check if customers are 

willing to recommend the experiential services to others. When customers strongly 

encourage that the Orbi must be continuously utilized in the exhibition, it means that 

they do trust and are satisfied with the Orbi device and services. In other words, the 

recommendation of the Orbi is an indicator to evaluate visitor satisfaction. For 

example, the visitor (TOP-1008) who is high-tech device user highly advocated 

implementing the U2EX service system to the exhibition: 

In this exhibition, I have learned that the technology (ORBI) is real useful for 

practice rather than only reading in the paper or books… I scored 10 for the 

ORBI service, and I recommend to continuously applying this service into the 

exhibitions. 
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Furthermore, the visitor (TOP-1001) had good experiences in using the Orbi and 

also suggested that the U2EX service system should be well applied in the exhibition: 

For the overall service performances, I give 7. It is very worthy applying this 

service system into the exhibition. I strongly recommend continuously 

promoting and using in the future. 

The visitor (TOP-1034) is a professional visitor more than 10 years. Although he 

has some negative viewpoints of using the Orbi in the exhibition, he still agreed 

with the application of this system: 

…Of course, there are still many software system and device problems and 

visitors may encounter unsatisfactory situations… It goes without saying that 

the Orbi will be valuable and useful for visitors and exhibitors… 

5.2.3.2 Past Shortcomings Improving 

As mentioned in Chapter 3 and 4, the objective of the U2EX service system to 

give organizers, exhibitors and visitors to have 4D core values. Hence, the U2EX 

service system is needed to deal with customers‟ pain points. For instance, the 

common problem in the exhibition that visitors always encounter is how to quickly 

find the right exhibitor booth given the exhibition location is extremely large. If 

visitors become conscious that the U2EX service system immediately improves the 

past drawbacks and troubles in the exhibition, they must achieve high satisfaction. We 

would like to examine the levels of past shortcomings improving to understand if 

customers are satisfied with the Orbi services. That is, the more defects the U2EX 

service system solve, the higher customer satisfaction customers have. The visitor 

(TOP-1688) thought that the Orbi services can improve the problem of finding booths 

and guide him to the correct and suggestive exhibitors, so he not only saved a lot of 

time but also visited other non-scheduled exhibitors for further cooperation: 
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The advantages of the ORBI are “efficiency” and “time saving” because it can 

help me find out the product and exhibitors. That is real using the technology 

in the exhibition and not only in the book… I say 8, if 10 that need to deal with 

the efficiency of the software/device. 

The visitor (TOP-1014) also considered that time for the visitors is very precious. 

If visitors reduce the searching time of exhibitor and product via the U2EX service 

system, it is valuable for both exhibitors and visitors to create the business relations: 

The Orbi accurately not only gave me the latest information of exhibitors and 

product but also aided me to effectively record the evaluation of exhibitors or 

product…It really reduced the time cost and increased the opportunities to 

meet with potential exhibitors…The overall score is 7. 

The visitor (TOP-1688) emphasized that visitors easily get lost in the exhibition 

and it is usually difficult for international visitors to be familiar with the exhibition 

location. He appreciated the Orbi services that can cope with above issues: 

…The map function is good for me to find out where I am and the location of 

exhibitors that I would like to visit… 

5.2.3.3 Actual/External Behavior Changing 

The U2EX service system will recommend suitable services to the visitors 

according to their personal preferred information. If visitors are willing to accept and 

experience these services, the visitor behaviors can be considered as positive 

responses. In other words, visitor satisfaction could be generated when visitors permit 

to follow the recommended services. The visitor (TOP-1001) expressed his passion to 

use and try all services of the U2EX service system: 

…I am used to the intelligent handheld, so I would like to use the Orbi device 

in the exhibition…I had a high intention to try all delivered services from the 
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Orbi… 

The visitor (TOP-1008) spent a lot of time in trying and using the Orbi device 

and services in the exhibition. He had high appreciation of the Orbi to not only help 

him gather important and valuable information but also experience the high 

technology and intelligent services: 

…I can search the information of exhibitors, product and some exhibition 

activities by myself via the Orbi… 

To summarize, although the Orbi device and services were needed to improve 

further and all visitors used them first time, the visitors would like to recommend that 

implementing the U2EX service system is necessary and helpful for all stakeholders 

in the exhibition. Meanwhile, the U2EX service system can improve the traditional 

problems and prompt customers to have the attractive motivation to employ the Orbi 

device and services. Consequently, these evidences are to significantly support P3. 

5.2.3.4 Questionnaire Survey 

In order to increase the rigor of the singe case study, the questionnaire survey is 

also an important approach to understand what and how visitors felt and thought after 

using the U2EX service system. Although we have interviewed five interviewees to 

share their experiences in the exhibition, we still proposed a questionnaire to ask them 

to fill out several questions which are related to the satisfaction issue. The scale of this 

questionnaire is from 1 to 5. That is, we can not only analyze the survey results but 

also relate to interview data to find out essential clues. Accordingly, the survey results 

are the critical data for our reference to support the proposition P3. The questions are 

as follows: 

 Q1: I can effectively achieve what I want through using Orbi services 

 Q2: The Orbi services are overall satisfactory 
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 Q3: I am served better service in the exhibition through using Orbi services 

 Q4: The Orbi services are overall innovative to me 

 Q5: I would like to use Orbi again 

 Q6: Using the Orbi services is overall interesting to me 

Figure 5-3 clearly shows the score of each question for five interviewees in 

details. Although the visitor (TOP-1034) gave the lowest score for each question, each 

score is still equal or over than 3. The other four interviewees were satisfied with the 

Orbi device and services, so they almost gave the higher ranking. Consequently, this 

simple questionnaire survey also gave us the vigorous evidence to support P3.  

 

 

Figure 5-3 The questionnaire survey results of visitors 

5.3 The Survey Results of Exhibitors 

In previous sections, we would like to evaluate the theoretical concept by 

analyzing the visitors‟ interview results. However, exhibitors are also the key 

stakeholder in the exhibition, so we also proposed a questionnaire to investigate the 
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influences of the U2EX service system from the exhibitors‟ viewpoint. In other words, 

the purpose of the questionnaire is to examine if the U2EX service system can 

generate the beneficial results of exhibitors. The scale of this questionnaire is from 1 

to 5 and the questions of this questionnaire are addressed as follows: 

 Q1: If your company logo was expressed in the Orbi service that can 

increase your corporate image? 

 Q2: If the map service and gilding service of the Orbi that can increase the 

exposure rate of your company and the arrival rate of visitors? 

 Q3: If your company pre-loads the new product information that can 

increase visitors‟ matching possibility of suitable product? 

 Q4: If the Orbi system can accurately and dynamically deliver suitable 

services (including activities massages, eDM, etc) that can increase the 

benefit? 

 Q5: If the Orbi system intelligently selects the target and potential visitors 

that can increase the benefit? 

 Q6: If the Orbi system provides your company with exhibition reports that 

can help your company understand the trend and variation of the market? 

 

There are 108 exhibitors that filled out this questionnaire in TAISPO exhibition. 

Figure 5-4 shows that there are many exhibitors that generally agreed with the 

contributions and services of the U2EX service system (i.e. the percentage of 

agreement of each question is more than 50%). The exhibitors can possibly get 

beneficial results through the U2EX service system. The survey results give us an 

evidence to support the implementation of this innovative service system in the 

exhibition.  
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However, the results also propose some research directions to improve and 

extend the functions and services of the U2EX service system given there are still 

40% exhibitors who are not satisfied with the current service system. Owing to Orbi 

being the first exhibition service system implementation of its kind, there still existed 

exhibitors or visitors who felt doubtable of using this service system to attain the 

benefits and values.   

 

Figure 5-4 The questionnaire survey results of exhibitors 

5.4 Conclusions 

In attempting to build a theoretical concept of combining the expectation theory 

with the emotion theory to customer satisfaction, we discerned three propositions (P1, 

P2, and P3) to test the relevance of this theoretical concept. In this study, we used a 

case (i.e. the U2EX service system) to validate proposed propositions. We conducted 

five interviews to gather the practical data that interviewees were selected randomly 

and willing to use the Orbi device and services in the TAISPO exhibition. Meanwhile, 

the simulations and questionnaire results of visitors were also collected at the same 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 108 ~ 
 

time to be the other substantial empirical data. 

Our case analysis validated three propositions P1, P2, and P3. For testing P1, if 

service providers can provide customers with suitable services, customer expectations 

are affected to either increase or decrease for an appropriate zone of tolerance. When 

a customer has a suitable zone of tolerance, he can accept the delivered services and 

meet his needs easily. In order to understand the possible variation of customer 

expectations, we try to analyze what customer cognition changed. Consequently, the 

empirical data shows that customers could alter their cognitive thinking and 

expectative idea while receiving valuable services. For testing P2, we have known the 

importance of customer expectation management that really influences customer 

service experiences. However, customer expectations also could affect customer 

emotions. According to the interviewees‟ results, they had the high possibility to have 

the positive emotional status when staying the satisfactory service context.  

P3 is to test if good customer expectation management can successfully achieve 

customer satisfaction given customers are in the positive emotional status. We 

concluded three classifications (willing to recommend, shortcoming improving, and 

actual/external behavior changing) to explore the obvious clues for evidences by 

analyzing the interviewees‟ experiences. Accordingly, the proposed propositions are 

supported via the multiple empirical data. The theoretical concept is also to delineate 

a clear viewpoint for service providers to take into account. That is, in order to reach 

high customer satisfaction, service providers must not only provide appropriate 

services to manage customer expectations but also establish an atmospheric service 

context to generate positive customer emotions. Furthermore, we also ask the 

exhibitors to understand if the U2EX service system can generate positive results via 

the questionnaire survey. The survey results show that exhibitors can also receive 
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useful beneficial results through the U2EX service system. 

However, some important issues were resulted from interviewees that are needed 

to further modify and take into account. First is the accuracy of delivered services of 

the U2EX service system, since some interviewees mentioned that they would receive 

some services which were not related to their expectative services and needs, and 

these services were considered as the non-useful information by the visitors. There is 

no doubt that wrong services would negatively influence customer expectations to 

result in failed service experiences and customer satisfaction. Hence, in order to offer 

appropriate services and successfully manage customer expectations, the U2EX 

service system should be adjusted further in the future to dispatch most relevant 

services that can fulfill customer needs and achieve high customer satisfaction. 

Second, visitors who are from different countries around the world have different 

cultures, backgrounds and IT-familiar. For instance, some high IT-familiar visitors 

considered the product and exhibitor information services as the advertisement 

services given they had experiences of receiving promotion information over the 

Internet in the past. They could have diverse perceptions based on their existing 

cognitions while utilizing the delivered services from the U2EX service system. 

Although we defined the research boundary that only expectation determinants can 

influence customer expectations based on the expectation theory, customer 

expectations still could be influenced by other factors (i.e. personal cognitions, 

IT-familiar, backgrounds and cultures). In the future, we need to deeply think how to 

combine our original idea with these factors and attain more positive support of the 

research results. 
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CHAPTER 6  

 

CUSTOMER EXPECTATION 

MEASUREMENT MODEL 

 

Although customer expectation issue has been discussed for a long time, less research 

applied the determinants of expectations into practices. Service providers use the 

familiar empirical approaches (e.g. market survey, customer investigation or historical 

reports) to examine customer needs. Peppers et al. (1999) proposed that service 

providers can employ interactive and customized activities to realize what customers 

real want. However, these approaches do increase the cost and efforts of providers, yet 

the investigative results may not be good enough to represent actual customer needs 

during service delivery because previous operation design research was mainly 

investigated from the non real-time data (such as questionnaire surveys or case study). 

Furthermore, there were no systematical mechanisms found in past research to 

effectively measure customer expectations (which are influenced by determinants 

within service delivery) to manage the service experience delivered. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 111 ~ 
 

This chapter is to propose a quantitative and theoretical measurement model for 

measuring customer expectation in real time in order to comprehend actual customer 

expectations and behaviors, taking several important concepts, like customer 

expectation, operation design etc., into account to fulfill quality service experiences. 

However, customer expectations, which are difficult to measure in terms of 

manipulation biases, can‟t be numerically represented and calculated by customers‟ 

external behaviors. Fechner‟s Law (Thurstone, 1929) is then adopted to serve as the 

psychological theory to underlie our expectation measurement approach to 

transforming customer expectations into numerical numbers during service 

experiences delivery. Besides, the concept of operation risk (which is built based on 

the probability concept) is used to portray the effect of the external stimuli (i.e. 

expectation tactics and service operations) on customer expectations.  

Hence, the contribution of this work is to integrate the theories of Fechner‟s Law 

and operation risk into a computable and quantitative customer expectation 

measurement model. Not only researchers can apply this theoretical expectation 

measurement model to investigate and recognize the customer‟s psychological status 

for the further research, but also service providers can deliver innovative service 

experience to their customers based on the results of the measurement model. 

6.1 The Theory Groundings of Fechner’s Law 

This study aims to propose a quantitative measurement model to measure 

customer expectations during services delivery. Therefore, customer expectations are 

also the mental status of humans. Fechner‟s Law is to represent the relationship 

between the external stimuli and the sensations of humans. According to Fechner‟s 

Law, if the magnitude and type of the external stimulus are known supposedly, the 

magnitude of sensations can be calculated through the mathematical formula. Hence, 
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the service providers can utilize the determinants to influence their customer 

expectations. These determinants can be considered as the external stimuli and the 

customer expectations are likened to the sensations. This study tries to apply the 

concept of Fechner‟s Law into customer expectation management within services 

delivery for building an appropriately quantitative measurement model that can 

analyze and meet real customer needs in order to match the business goals. 

6.1.1 Descriptions of Fechner’s Law 

Gustav Theodor Fechner was not only a great physicist but also a specialized 

philosopher in Germany, who proposed “Psychophysics” discipline firstly to build the 

relationship between physics and psychology in 1860. However, how to evaluate the 

mental status of humans was a difficult and troublesome issue. Fechner believed that 

quantifying the mental responses of humans, which resulted from physical stimulus, 

was a feasible way to clearly represent the relationship between physics and 

psychology through the mathematical and quantifiable formulas. 

In 1834 Ernst Heinrich Weber, a German physicist, presented a mathematical 

approach (Weber‟s Law) to measure the variation between two different stimuli 

(so-called Just Noticeable Difference, JND) which humans could be appropriately 

conscious of. The equation of the Weber‟s law shows as follows, 

K = △ I ／ I  (Constant), 

where △I represents the difference threshold between two stimuli, I represents the 

initial stimulus intensity of a human and K represents the constant of the specific 

sense that is the so-called the Weber proportion. For example, if a human can raise 5 

kg, he will notice that it takes some effort. If he adds 0.01kg and lift again, he may not 

notice any difference between 5kg and 5.01kg. Furthermore, if he continues to add 

weight, he can notice that the just noticeable difference is 0.5kg. When he lifts up 

from 10kg, the just noticeable difference is 1kg. Hence, the ratio of △I／I (0.5/5 = 
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1/10 = 0.1) between these two examples is the same. However, Weber‟s Law does not 

explain that how a subjective consciousness of a human changes with the variation of 

external stimulus intensity.  

 

Consequently, Fechner proposed that using the just noticeable difference as the 

basic sensation unit is feasible way for measuring the mental status of humans based 

on Web‟s Law. In other words, summarizing each just noticeable difference segment 

can be considered as the mental perception of humans. Fechner integrated the above 

equation to give another equation (so-called Fechner‟s Law or Weber-Fechner‟s Law) 

as follows (Thurstone, 1929), 

S = K ＊ ㏒ R, 

where S represents the intensity of mental perception of humans, R represents the 

intensity of the external stimulus and K is a constant. This equation of Fechner‟s Law 

shows that the relationship between mental perception and the external stimulus is 

logarithmic (as shown in Figure 6-1). The logarithmic relationship describes that if 

the variation of the stimulus is a geometric progression, the related mental perception 

of humans is changed in an arithmetic progression.  

In summary, the concept of Fechner‟s Law is to find a way that can describe the 

mental state of a human through physical incentives externally. As mentioned earlier, 

Figure 6 - 1 Fechner‟s law 

R 

S 
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customer expectations are difficult for service providers to realize which represent 

humans‟ psychological statuses. Thus, the point is that this study attempts to employ 

Fechner‟s Law to describe the customer expectations mathematically. This study uses 

the external stimuli (i.e. expectation tactics and service operations) to find the 

representative value of customer expectations based on Fechner‟s Law. 

6.1.2 Applications of Fechner’s Law 

Fechner‟s Law has been built for a long time that can represent all sensations of 

humans including vision, hearing, touch, taste or olfaction. There have been many 

previous studies applying Fechner‟s Law into different disciplines. McKone et al. 

(2005) had an application of face recognition research with four experiments based on 

Fechner‟s Law. Li (2005) described that the human‟s perceptions of temperature, 

moisture and comfort under rain conditions would follow Fechner‟s Law. Furthermore, 

Babin (1995) proposed that product information (especially the price) that can be 

regarded as the external stimuli significantly influence customers‟ consumer 

behaviors. Consequently, Fechner‟s Law has been evaluated and applied by many 

previous studies in different discipline for a long time. This law can be regarded as a 

substantial and refined theory foundation for related research. Besides, we induce that 

Fechner‟s Law can apply to the research containing two main characteristics. One 

characteristic is that the research would focus on the influence of the external stimuli. 

The other is that the research correlates with the sensational behavior. According to 

these critical features, this study is to use Fechner‟s Law as a theoretical foundation to 

establish the expectation measurement model. 

6.2 The Capital Requirements of Operation Risk 

In this study, we also apply the concept of operation risk on the expectation 

measurement model in order to fulfill customer expectations calculation 
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systematically. According to Fechner‟s Law, the stimulus is the critical element to 

influence perceptions of a human. However, how to determine a representative value 

for the stimulus (i.e. the combinations of determinants) of managing customer 

expectations is extremely difficult in terms of limited past research. Thus, operation 

risk can be a theoretical support to transform determinants into a representative 

stimulus value. 

Operation risk has been an important issue in traditional manufactories for a 

while (Beroggi and Wallace, 1994). However, service industries gradually realized 

that operation risk would conspicuously affect their performance and profit, the bank 

industry especially (Basel, 2001g; Embrechts et al., 2003). Banking businesses now 

become more and more complex and changeable in terms of high competitive 

environment, diverse customer needs and advanced technology, which would lead 

banks to face higher risks. Consequently, the Basel Committee defined the standard 

rules and norms for banks to reduce their operation risk. Furthermore, according to 

the New Basel Capital Accord (Basel, 2001g), the definition of operation risk is “the 

risk of direct or indirect loss resulting from inadequate or failed internal processes, 

people and systems or from external events.” The main concept of operation risk 

means that banks have to prepare additional capital beforehand to prevent operation 

risk. Accordingly, the capital charges of banks for risk measurement and management 

is an extremely essential matter.  

According to the New Basel Capital Accord [1], the equation of Internal Models 

Approach is as follows, 

Required Capital = Σi Σj [γ (i,j) * EI(i,j) * PE(i,j) * LGE(i,j) * RPI(i,j)], 

where the γ represents each business line or loss type combination of banks, Exposure 

Indicator (EI) represents a parameter for the size of a particular business line‟s 

operational risk exposure, Probability of loss Event (PE) represents the possibility of 
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occurrence of loss events, Loss Given Event (LGE) represents the ratio of transaction 

or exposure which would be disbursed as loss, given that event and Risk Profile Index 

(RPI) represents the bank specific risk profile which can be considered a capability of 

a bank for solving the risk problem. Besides, i is the business line and j represents the 

risk type. 

In brief, operation risk is built by the concept of required capital (i.e. probability) 

which includes several indicators to calculate and represent the risk value. This study 

attempts to use the analogy of operational risk to compute the representative value of 

the determinants of influencing customer expectations. Hence, this approach can 

enhance the integrity and rationality with using Fechner‟s Law of customer 

expectation management. 

6.3 The Expectation Measurement Model 

As addressed in Chapter 4, the customer expectation management engine is 

composed of four theoretical methods that tightly cooperate with the expectation 

measurement module. The expectation measurement module is to measure the likely 

performance of selected determinants delivered by the aforementioned methods via 

calculating the computable indicators (e.g. the numbers of determinants, the average 

variation of customer expectation, provider capability, and so on). The expectation 

measurement module generates two outputs, which include the scores of customer 

expectation and feasible service tactics, to the aforementioned methods. The 

aforementioned methods, then, deliver the outputs from the expectation measurement 

module and information of the context in service encounters to the service component 

execution module in order for high-quality service experiences. Thus, the expectation 

measurement module is a critical function for realizing customer mental status, and 

ensures the integrity and effectiveness of service experience delivery of the customer 
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expectation measurement engine. 

 

 

 

 

 

 

6.3.1 Phase of Customer Expectation Measurement Model 

The measure used for expectations is based on a mathematical model based on 

Fechner‟s Law (Thurstone, 1929) and operation risk (Basel Committee, 2001). Figure 

6-2 represents the reasoning process of the expectation measurement model, which 

involves three separate stages, namely: expectation determinants, expectation 

measurement model and customer expectations. Furthermore, the measurement model 

also contains feedback which can continuously refresh a real-time database to 

measure customer expectations. 

 Expectation determinants stage 

The input of the expectation measurement model comprises the combinations of 

determinants obtained from the methods of customer expectation management engine. 

According to Zeithaml et al. (1993), these determinants include enduring service 

intensifiers, personal needs, transitory service intensifiers, perceived service 

alternatives, customer self-perceived service role, situational factors, expected service, 

explicit service promises, implicit service promise and word-of-mouth 

communications (Zeithaml et al., 1993). 

 Expectation measurement model stage 

This step calculates the scores of the desired and adequate expectations, while 

the customer remains exposed to external stimuli. The primary objectives of 

Expectation 
Determinants 

Expectation Measurement Model 
Customer Expectations 

Adequate 

Expectation 

Desired 

Expectation 

Fechner‟s Law 

Operation Risk Expectation 
Tactics 

Figure 6 - 2 The process of expectation measurement model 
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managing customer expectations are adequate expectation raise, adequate expectation 

abatement, desired expectation raise and desired expectation abatement. According to 

the management objectives and combinations of determinants, the stimuli can be 

computed using a stimulus intensity formula based on an analogical mapping between 

the factors considered by the operation risk and the stimulus intensity factors regarded 

in the dynamic service context. After obtaining the stimuli value, the expectation 

measurement model calculates the adequate or desired expectation scores based on 

Fechner‟s Law (i.e. the magnitude of the sensations can be calculated based on the 

magnitude of the external stimulus). 

 Customer expectations stage 

Accordingly, the outputs of the expectations measurement model include 

adequate expectation score, desired expectation score and list of recommended 

expectation tactics. Once service providers understand actual customer expectations 

based on these outputs, they can propose suitable services to assist their customers in 

achieving their business goals (e.g. customer satisfaction, repeated customers, and 

business profit). Additionally, the expectation tactics list provides a reference. This list 

of appropriate expectation tactics can be mapped to specific service components to 

influence customer expectations via the aforementioned methods. After implementing 

the expectation tactics (namely, service components), the aforementioned methods 

should store the values of expectation variation and their capabilities indicators in the 

real time database. The expectation measurement model can then use the feedback 

control to reflect actual customer expectations. 

6.3.2 Applying Fechner’s Law to Expectation Measurement Model 

According to Zeithaml et al. (1993), there are two customer expectation levels 

(that is, desired expectation and adequate expectation) which can be influenced by 

determinants. This study describes the details of two expectation measurement models 
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based on the theory of Fechner‟s Law. 

6.3.2.1 Desired Expectation Measurement Model 

Desired services are the high level expectation of customers. It means that the 

service customers hope to receive (Zeithaml et al., 1993). Besides, the desired 

expectation is incredibly stable and changeless. For example, some customers always 

concern about the high-quality of services or the lower prices, so, in other words, their 

basic needs can‟t change. Consequently, the desired expectation measurement model 

can be approximately applied by Fechner‟s Law, yet the difference between them is 

that the mental perceptions of customer would increase slowly in the desired 

expectation measurement model in terms of the stability of desired expectations. 

Hence, the equation of the desired expectation measurement model can be 

modified in the form, 

ED = K ＊ ㏒ αI, 

in which ED is the desired expectation value of the customer affected by the external 

stimuli, and I is the stimulus magnitude of the expectation determinants that would be 

computed through the approach of operation risk. In addition, K is the constant which 

can represent the type of customers. According to the dissimilar type of customers, 

their mental perceptions must be quite different when they touch on the expectation 

determinants. α is to represent the desired expectation of customers. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 120 ~ 
 

 

Figure 6-3 clearly shows the curve of the desired expectation measurement 

model. When the intensity of stimuli enlarges with time, the desired expectation value 

of a customer also increases. Zeithaml et al., (1993) argued that the adequate 

expectation is easily influenced by expectation determinants but the desired 

expectation is considerably changeless. Hence, in Figure 6-3 shows that the desired 

expectation value would increase slowly, given the intensity of stimuli extremely 

heightens. 

6.3.2.2 Adequate Expectation Measurement Model 

Adequate services are the low level expectation of customers, which means 

customers can accept this level of services (Zeithaml et al., 1993). As mentioned 

above, the adequate expectation of a customer is often changeable and unstable in 

contrast to his/her desired expectation (Zeithaml et al., 1993). In other words, the 

adequate expectation of a customer can be easily influenced by the determinants. The 

more determinants the providers use, the more mental effects customers have. 

Consequently, this study defines that the shape of the adequate expectation nearly 

belongs to the S curve (as depicted in Figure 6-4).  

ED 

Figure 6 - 3 Desired expectation measurement model 

I 
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The curve means that the adequate expectation value would increase continually, 

if the external stimuli enlarge with time. When the intensity of stimuli reaches a 

certain magnitude (I’), even though the intensity exceeds this magnitude, the adequate 

expectation value would nearly keep stable for a fixed value. The reason why the 

adequate expectation becomes steady ultimately is that the adequate expectation has 

attained the desired expectation based on the concept of the zone of tolerance 

(Zeithaml et al., 1993). Namely, the zone of tolerance becomes extremely narrow 

during this period in terms of the overlap between the adequate expectation and 

desired expectation.  

According to Fechner‟s Law, the adequate expectation measurement model can 

be written in the form 

EA = K ＊ ㏒ β I, 

in which EA is the adequate expectation value of the customer influenced by the 

external stimuli, I is the stimulus magnitude of the expectation determinants that 

would be computed through the approach of operation risk, and K is the constant 

which can represent the type of customers. β is to represent the adequate expectation 

of customers. Figure 6-5 shows the expectation measurement model which combines 

the desired expectation measurement model and adequate expectation measurement 

EA 

I’ 

Figure 6 - 4 Adequate expectation measurement 

model 

 

I 
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model. 

 
 

6.3.3 Applying Operation Risk to Expectation Measurement Model 

As mentioned above, the stimuli within the service delivery are the combinations 

of expectation determinants. It is different from the only single stimulus of Fechner‟s 

Law. Hence, this study tries to apply the analogy of the operation risk to support what 

the stimuli are meticulously formed. The concept of required capital is the core 

though of operation risk. In order to confront the huge capital loss that operational 

risks could bring about, banks have to prepare appropriate money (i.e. required capital) 

ahead according to their capabilities, probabilities of loss events or exposure of risks.  

This study refers to the formula of required capital and modifies the elements to 

form the new formula for calculating the magnitude of the stimuli. Accordingly, the 

formula of stimulus intensity can be written in the form 

SI = UDI * PSE * AEV * CPI. 

Table 6-1 shows the analogical mapping relationship between the required 

capital and stimulus intensity formulas. There are four key elements in this equation, 

and the details are as follows. 

Figure 6 - 5 Expectation measurement 

model 

 

ED 

EA 

E 

I 
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Table 6 - 1 The mapping table of the required capital and stimulus intensity formulas 

Required Capital  

 

Mapping 

Stimulus Intensity 

Exposure Indicator Usage of Determinant Indicator 

Probability of Loss Event Probability of Success Event 

Loss Given Event Average Expectation Variation 

Risk Profile Indicator Capability Profile Indicator 

 

RC = EI * PE * LGE * RPI 

 

SI = UDI * PSE * AEV * CPI 

 

 Usage of determinant indicator (UDI)  

This indicator represents the effect of using expectation determinants for 

managing customer expectations. According to Fechner‟s Law, the stimulus intensity 

of a human would become large, if there are many irritants to influence him/her. 

Namely, the more determinants providers propose, the larger magnitude the stimulus 

procures. Let D = {D1, D2,…, Dj} be the set of all determinants for managing 

customer expectations during service delivery and UDI = {UDI1, UDI2,…, UDIn} be 

the set of all combinations of determinants. Each combination UDI contains a subset 

of determinants chosen from D. Let W= {W1, W2,…, Wl} be the set of the weight, 

which can influence service providers‟ business goals, of each combination UDI. 

Each D has the exclusive weight. Hence, UDI = . 

 Average Expectation Variation (AEV) 

Each combination UDId has its average expectation variation. The expectation 

variation means the difference between the initial expectation and the terminal 

expectation while providers implement the determinants in each round. Then, 

accumulating and averaging the total expectation variations are to realize what 

significant effects the determinants can provoke. Consequently, if the average 

expectation variation of an UDId is large, the magnitude of the stimulus would be 
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great. Let EV = {EV1, EV2,…, EVj} be the set of values of expectation variation of an 

UDId. Let AEV = {AEV1, AEV2,…, AEVj} be the set of all values of average 

expectation variation. The equation of average expectation variation can be written as 

follows, 

AEVi = . 

 

 Probability of Success Event (PSE) 

The definition of success event is that service providers attempt to utilize certain 

UDId to reach the average expectation variation. As mentioned above, the average 

expectation variation is accumulated by each calculation of customer expectation. 

Hence, this indicator is to calculate the probability of success event by capturing and 

updating the real time data. Different UDId would have its probability for achieving 

the average expectation average. Let PSE = {PSE1, PSE2,…, PSEn} be the set of all 

values of probability of success event and EA = {EA1, EA 2,…, EA m} (or ED = {ED1, ED 

2,…, ED m}) be the set of all values of adequate expectation (desired expectation). 

Accordingly, each probability of success event PSEi = . 

 Capability Profile Indicator (CPI)  

According to the operation risk, the risk profile indicator is to evaluate the 

capabilities of a bank for dealing with the operation risks. In this expectation 

measurement model, we would like to use the capability profile indicator to assess the 

competence of service providers. The service provider, therefore, with high 

capabilities (such as many resources, high capitals or collaborative partnership) can 

lead to the high magnitude of the stimulus. The equation of capability profile indicator 

can be written as follows  
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CPI = , 

where Ci represents the competence indicators of the provider and Wi represents the 

weights of each competence indicator. In addition, the capability profile indicator 

should be based on the domain-specific applications. 

6.3.4 Scenario Demonstration 

This study employs a B2C scenario of the exhibition service system to 

demonstrate the utility of our expectation measurement model. In general, exhibitors 

with high capabilities can increase their visitors‟ expectation level for their customer 

franchise, and they will propose useful services with different weighting (such as 

recommendation service, advertisements, or warranty service) to visitors. An exhibitor 

(i.e. service provider) can deliver services to a visitor (i.e. customer) within one 

encounter through this exhibition service system. Hence, these services that service 

providers would like to deliver to customers can be mapped to expectation 

determinants. According to the past results (that is, the customer expectation 

variations) of using these services, the levels of specific expectation determinants can 

be represented as the UDIt. Besides, the exhibition service system can analyze the 

historical data of the successful probability of using specific services from the 

exhibition database and compute the PSEt. According to these services, the exhibition 

service system can also compute the average expectation value AEVt of using specific 

services in the past. The exhibition service system can also derive the value of the 

exhibitor‟s capability (CPIt) based on the exhibitor‟s numbers of frontline employees, 

numbers of booths, numbers of service category, or capital assets in the exhibition. 

The exhibition service system immediately transforms the four values into a value of 

stimulus intensity (SIt) used to calculate the value of the visitor‟s expectation. 

Meanwhile, visitors can generally be divided into diverse classifications (based on age, 
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gender, occupation, or consumption aims) representing K. Consequently, the service 

exhibition system can acquire the values of two expectation levels (namely, ED and 

EA). When the exhibitor realizes the expectation values of visitors, it can flexibly 

modulate proper services in order to increase visitors‟ expectations. In other words, 

the expectation measurement model can enable exhibitors to deliver innovative 

service experience by closely grasping what visitors want in real time during the 

service delivery. 

6.4 Evaluation for Customer Expectation Measurement Model 

The purpose of the customer expectation measurement model is to transform 

customers‟ mental expectation into numerical scores in real time. Service providers 

can immediately understand customer expectations through the expectation 

measurement model while providing customers with proper service experiences in 

dynamic service environments. Hence, we try to evaluate the reliability of the 

customer expectation measurement model. Owing to the difficulty of collecting the 

suitable and real-time data for evaluation this study attempts to conduct two 

experiments to simulate the possible situations for gathering analytic data and results. 

The first experiment is to generate testing data by defining and setting simulated 

working environments and rules. The other is to evaluate the reliability of the 

customer expectation measurement model by employing testing data. 

6.4.1 Experiment Data Generation 

In order to manage customer expectation for dynamic service experiences in real 

time, the customer expectation measurement model has to be applied and 

implemented to an existent context. This experiment aims to generate the testing data 

about the real-time expectation determinants used and customer expectation 
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management and strategies adopted for evaluation. We have to define a feasible 

scenario to generate workable data as follows: 

 Define the service experience delivery context: For real-time customer 

expectation management, an exhibition context is an appropriate scenario. 

Service providers can easily and immediately interact and provide service 

experiences with customers in service contexts. However, as mentioned in 

Section 4.2, service providers can be defined two capabilities (e.g. high 

capability and low capability) to serve customers. If service providers have 

higher capabilities (i.e. such as partners, capital, employees, reputation, or 

market status etc.), they can have more capacity to manage and influence 

customer expectations. Without loss of generalization, we select service 

providers with high capabilities in service contexts for the experiments. 

 Define the target customer stereotype: Because of the diversity of markets and 

customers, paying attention to customer types for service providers is an 

important consideration. As described and explained in Table 6-2, Frei (2006) 

defined five attributes to characterize various customer behavior including 

arrival (frequently, often and seldom), capability (high, medium and low), effort 

(high, medium and low), request (existence, relation and growth) and subjective 

preference (high, medium and low). If five attributes of customers tend toward 

the high level, customers are regarded as high customer variation. The purpose of 

customers‟ attendance in the exhibition is not only to understand current events 

to expand his knowledge but also to search and collect competitors‟ information 

in order to have collaboration opportunities. The experiment takes on this 

customer type as the target customers who have often arrival variability, medium 
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capability variability, medium effort variability, growth request and low 

subjective preference variability (as shown in Table 6-3).  

 

Table 6-2 The levels of attribute for user stereotype 

Attribute Explanation Level 

Arrival 
How often do the customers arrive to the service 

environments? It implies the strength of the needs. 

Frequently 

Often 

Seldom 

Capability 
This means customers‟ own capabilities such as 

knowledge, skill, physical abilities, or resources. 

High 

Medium 

Low 

Effort 
How much effort are customers willing to pay for the 

task? 

Much 

Medium 

A little 

Requires 
The requirement of people can be delaminated into three 

levels - existence, relation, growth. 

Existence 

Relation 

Growth 

Subjective 

Preference 

This represents each customer‟s the original expectation 

state. 

High 

Medium 

Low 

 

Table 6-3.  The customer stereotype for customer expectation management 

Arrival Capability Effort Request Subjective Preference 

Often Medium Medium Growth Low 

 

 Define the expectation management strategy: As mentioned earlier, there are 

four expectation management strategies (that is, adequate expectation raise, 

adequate expectation abatement, desired expectation raise and desired 

expectation abatement). Since the above target customers have highly customer 

variations, they could be easily be influenced by delivered services. Hence, we 

majorly implement the strategies of raising adequate expectation and raising 

desired expectation for simulations. Service providers with high capabilities are 
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to shorten the zone of tolerance of customers in order to build a competitive 

threshold for high customer satisfaction and market positions. Meanwhile, 

though customers have the high expectations and narrow zone of tolerance, they 

still can perceive high-quality services from suitable providers and achieve their 

expected needs.  

 Define the expectation determinants for utilizing: According to the 

comprehensive framework of service expectations (Zeithaml et al., 1993), there 

are four determinants (including transitory service intensifiers, perceived service 

alternatives, customer self-perceived service role, and situational factors) to 

influence the adequate expectation and six determinants (such as enduring 

service intensifiers, personal needs, explicit service promises, implicit service 

promises, word-of-mouth communication and past experience) to affect the 

desired expectation. 

 Define the service complexity level of service encounters: In order to imitate the 

possible situations of the service experience delivery in the exhibition, this study 

defines different service complexity levels (including simple, medium and 

complex) of fulfilling customer requirements in service encounters. For instance, 

when customers is to gather product information of their service providers in the 

exhibition, service providers only provide customers with a simple service with a 

list of product information which is defined as a simple situation. In other words, 

service providers do not need the high cost and considerations on expectation 

tactics and service operations to deal with customer problems and basically serve 

them in the simple situation. Hence, the service complexity level can be 

represented as the implementation level of expectation tactics and service 

operations. The service complexity level is set as a random variable of a specific 
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probability as shown in Table 6-4. Hence, the random probability for appearing 

this situation is set as P1 and the relations between P1, P2 and P3 is represented 

as P1≧P2＞P3. 

Table 6-4.  The service complexity level of service encounters 

Level Simple Medium Complex 

Random probability P1 P2 P3 

P1+P2+P3=1 and P1≧P2＞P3 

 Define the usage of expectation determinants according to service complexity 

levels: As mentioned earlier, the service complexity level is to represent the 

levels of customer needs that service providers should fulfill in the exhibition. If 

customers have concrete service requirements, service providers merely 

implement the few and proper services to satisfy customers. This study defines a 

set of decision rules for utilizing expectation determinants while encountering 

different service complexity levels in the exhibition. Consequently, service 

providers can employ the fewer determinants to influence customer expectation 

while encountering the simple situation. For the complex situation, service 

providers need to use many expectation determinants to serve customers. The 

algorithm can be detailed in Table 6-5. 

Table 6-5. The algorithm of the usage of determinants 

PROCEDURE Usage_of_Determinants 

BEGIN 

  IF Encounter Simple situation 

    IF Manage Adequate Expectation 

      THEN Use Determinants for Adequate Expectation /* 1or 

2determinants*/ 

    ELSE 

      THEN Use Determinants for Desired Expectation /* 1, 2 or 
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3determinants*/ 

  ELSE IF Encounter Medium Situation 

    IF Manage Adequate Expectation 

      THEN Use Determinants for Adequate Expectation /* 2or 

3determinants*/ 

    ELSE 

      THEN Use Determinants for Desired Expectation /* 2, 3 or 

4determinants*/ 

  ELSF IF Encounter Complex Situation 

    IF Manage Adequate Expectation 

      THEN Use Determinants for Adequate Expectation/* 

3or4determinants*/ 

    ELSE 

      THEN Use Determinants for Desired Expectation /* 4, 5 or 

6determinants*/ 

END 

 Define the probabilities of selected expectation determinants according to 

service complexity level: According to above decision rules (that is, the timing 

for using numbers of determinants), this study defines the selected probability of 

expectation determinants by considering the service complexity levels (i.e. 

simple, medium or complex). Meanwhile, in order to fit in with the reality, 

expectation determinants delivered to customers can result in two statuses (i.e. 

success and exception) which are set for a specific probability separately. The 

success status means service providers can favorably influence customer 

expectation through selected expectation determinants. The exception status 
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means the selected expectation determinants have no effect on customer 

expectation. Two statuses are also defined to generate different expected 

expectation scores. Table 6-6 and Table 6-7 respectively show the detailed 

settings of the probabilities of selected adequate determinants and those of 

selected desired expectation. 

 

Table 6-6. The probabilities of selected adequate expectation determinants 

 
Encounter 

Probabilities of Selected 

Determinants  
Status 

Conditional 

Probability 

Adequate 

Simple 

Use 1 

determinant 
PA 

Success PA,a 

Exception PA,b 

Use 2 

determinants 
PB 

Success PB,a 

Exception PB,b 

Medium 

Use 2 

determinants 
PC 

Success PC,a 

Exception PC,b 

Use 3 

determinants 
PD 

Success PD,a 

Exception PD,b 

Complex 

Use 3 

determinants 
PE 

Success PE,a 

Exception PE,b 

Use 4 

determinants 
PF 

Success PF,a 

Exception PF,b 

 

 Define experiment parameters: This experiment tries to simulate a real 

exhibition context. Without loss of generality, we assume there are 6 customers 

who will experience 5 encounters separately and participate in this context for 3 

runs. Hence, each run has 30 row data for evaluation as depicted in Table 6-8. 

Hence, 90 row data will be generated which represents the customers‟ 

experiences within the exhibition journey. We will utilize these 90 testing data to 

evaluate the customer expectation measurement model in the following 

subsection. 
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Table 6-7. The probabilities of selected desired expectation determinants 

 

Encounter 
Probability of Selected 

Determinants 
Status 

Conditional 

Probability 

Desired 

Simple 

Use 1 

determinant 
PA 

Success PA,a 

Exception PA,b 

Use 2 

determinants 
PB 

Success PB,a 

Exception PB,b 

Medium 

Use 3 

determinants 
PC 

Success PC,a 

Exception PC,b 

Use 4 

determinants 
PD 

Success PD,a 

Exception PD,b 

Complex 

Use 5 

determinants 
PE 

Success PE,a 

Exception PE,b 

Use 6 

determinants 
PF 

Success PF,a 

Exception PF,b 

 

Table 6-8. The values of experiment parameters 

Parameter Value 

Run 3 

Encounter per person 5 

Person-time per run 6 

Numbers of row data generation 90 

6.4.2 Experiment Design for Evaluating the Customer Expectation Measurement 

Model  

With the generated testing data, the experiment aims to evaluate the reliability of 

the customer expectation measurement model. In other words, the purpose of this 

experiment is to evaluate and realize if the influencing levels of different expectation 

determinant combinations are consistent and steady through the computation of the 

customer expectation measurement model. For example, if service providers use three 

expectation determinants to influence different customers in different situations and 

have the same response of customer expectations, the expectation measurement model 

can accurately measure customer expectations by assessing the effects of three 
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determinants. Accordingly, the stability is a key to influence the computation 

performance of the expectation measurement model. This experiment will be 

proceeding as follows. 

 

Table 6-9. The random generation probability of numbers of adequate expectation 

determinants 

Expectation Numbers of determinants Probability 

Adequate 

One determinant Pi 

Two determinants Pii 

Three determinants Piii 

Four determinants Piv 

Desired 

One determinant PI 

Two determinants PII 

Three determinants PIII 

Four determinants PIV 

Five determinants PV 

Six determinants PVI 

Pi+Pii+Piii+Piv=1 and PI+PII+PIII+PIV+PV+PVI =1 

 Define the random generation probabilities of numbers of expectation 

determinants for simulating: The inputs of the expectation measurement model 

are expectation determinants. This experiment has to define the random 

generation probabilities (i.e. Pi, Pii… PV and PVI) of numbers of adequate and 

desired expectation determinants (as shown in Table 6-9) in order to imitate the 

real interactions between service providers and customers. 

 Define the main logic of the expectation measurement model: As mentioned in 

Section 3, the expectation measurement model is established based on Fechner‟s 

law and operation risk. The input is the combinations of expectation 

determinants, which are to influence customer expectations, from the customer 

expectation management engine. The output includes the scores of adequate and 

desired expectations and the list of expectation tactics which help the engine 
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effectively and efficiently manage customer expectations. In order to implement 

a real system, we delineate the algorithm of the main processing logic based on 

the process of expectation measurement model (as shown in Figure 6-2) which is 

detailed in Table 6-10. 

Table 6-10. The algorithm of the expectation measurement model 

Input 

  The combinations of expectation determinants (COMB[]) 

Output 

  The score of adequate expectation (A) 

  The score of desired expectation (D) 

  The list of expectation tactics (List[]) 

PARAMETER UDI; /* Usage of Determinant Indicator */ 

PARAMETER AEV; /* Average Expectation Variation */ 

PARAMETER PSE; /* Probability of Success Event */ 

PARAMETER CPI; /* Capability Profile Indicator */ 

PARAMETER SI; /* Stimulus Intensity */ 

PARAMETER ES; /* Expectation Score */ 

PARAMETER LIST[]; /* The List of Expectation Tactics */ 

PROGRAM Expectation_Measurement; 

BEGIN 

  Input COMB[]; 

  PROCEDURE Apply_Service_Operation; 

  BEGIN 

      INIT UDI=Analyze COMB[] to get a related weight of the inputted 

combination of expectation determinants; /* to make sure the value of UDI by 
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examining the input */ 

   INIT AEV=Average scores of expectation variation influenced by COMB[]; 

   INIT PSE = Calculate the probability of using COMB[] previously; 

   INIT CPI = Set the capability of a specific service provider; 

    SET SI = UDI * AEV * PSE * CPI; /* to compute the overall stimuli of 

expectation determinants (Table 6-1)*/ 

  END 

  PROCEDURE Apply_Fechner_Law; 

  BEGIN 

    SET the score of different kinds of customers to K; /* to set up the 

coefficients of different customer types */ 

    SET ES = K * log SI; /* to compute the actual customer adequate and 

desired expectations (Figure 6-5)*/ 

    RETURN ES; 

    Select proper expectation tactics; /* the measurement model recommend 

suitable expectation tactics according to input of COMB[] by mapping to 

specific service components and analyzing the previous records of used 

expectation tactics */ 

    RETURN LIST[]; 

  END 

END 

 

 Define experiment parameters: In order for evaluating the customer 

expectation measurement model, we conduct 30 runs for this experiment. Each 

run generates 30 numbers of row data that is integrated with historical data of the 

previous experiment (as shown in Table 6-11) to compute a latest expectation 
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score. The purpose is to simulate a real context where service providers can 

dynamically and immediately provide different expectation determinants with 

customers. In other words, the data from service providers and customers is 

continuously updated and increased. Consequently, the expectation measurement 

model uses and computes the historical and latest data for further improving and 

adjusting the accuracy of measuring customer expectation. 

Table 6-11.  The values of experiment parameters 

Parameter Value 

Run 30 

Numbers of row data generation per run 30 

K 0.28 

α 2.5 

β 4 

6.4.3 Evaluation Results  

6.4.3.1 Testing Data Generation 

Table 6-12. The average adequate expectation of the testing data 

Expectation Determinants Value 

One Determinant 0.19204506 

Two Determinants 0.56082237 

Three Determinants 0.94697857 

Four Determinants 1.4266565 

 

Table 6-13. The average desired expectation of the testing data 

Expectation Determinants Value 

One Determinant 0.06970507 

Two Determinants 0.20706989 

Three Determinants 0.3367031 

Four Determinants 0.47680908 

Five Determinants 0.6256691 

Six Determinants 0.7356273 

For generating the testing data, we try to set up an exhibition scenario and define 

suitable parameters to simulate the possible customer journeys. The testing data is 
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majorly including customer adequate expectations and desired expectations. Table 

6-12 and Table 6-13 show the average values of adequate and desired expectations by 

computing 90 row data. Consequently, these data is regarded as the basic inputs to 

train and modify the customer expectation measurement model in the following 

experiment.  

6.4.3.2 Results for Customer Expectation Measurement Model Evaluation 

As mentioned earlier, the experiment is to evaluate the reliability of the customer 

expectation measurement model. In other words, we would like to test the consistency 

of this model for measuring customer expectations in different time and situations. 

For achieving this objective, we attempt to utilize the concept of convergence. If the 

adequate and desired expectations trend to a stable value after executing 30 runs, the 

customer expectation measurement model can generate representative values for 

customer expectations with the consistency. Hence, we have simulation results, i.e. 

adequate and desired expectations, which were generated by the customer expectation 

measurement model. 

Figure 6-6 Simulation results of adequate expectation 

 

As depicted in Figure 6-6, four kinds of expectation determinants all converge to 
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a specific value (one determinant: 0.4; two determinant: 0.8; three determinants: 1.01; 

four determinants: 1.33) after implementing 30 runs. Although the adequate values of 

the first 10 runs change hugely that are affected by the testing data, the customer 

expectation measurement model is still trained and adjusted to a stable state to 

accurately compute the adequate expectations from the 11
th

 run to 30
th

 run. 

Furthermore, Figure 6-6 also obviously shows that the usage of expectation 

determinants affects the level of customer expectation. For instance, using four 

determinants can have the vital influence on customer adequate expectations rather 

than using one determinant. 

Figure 6-7 Simulation results of desired expectation 

 

In Figure 6-7, the simulation results show that six kinds of expectation 

determinants are also converged toward a suitable value (one determinant: 0.23; two 
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determinants: 0.48; three determinants: 0.59; four determinants: 0.61; five 

determinants: 0.71; six determinants: 0.77). After the learning and adjustment of the 

first 10 runs, the customer expectation measurement model can measure the influence 

of each kind of expectation determinants to reflect the actual customer desired 

expectations. Besides, the simulation results of desired expectations are similar to the 

results of adequate expectations. Furthermore, the expectation determinants are also 

the keys of the customer expectation measurement model. For instance, the indicators 

(i.e. UDI, AEV and PSE) of the measurement formula are highly correlated to 

expectation determinants. According to the simulation results, the numbers of 

expectation determinants used would positively influence the size of the variation of 

customer desired expectation. Hence, the rationalization of the aforementioned 

formula is also supported by the simulation results. 

6.4.4 Conclusion 

In order to evaluate the reliability of the customer expectation measurement 

model, we conduct two experimental simulations to evaluate the customer expectation 

measurement model. Owing to a lack of historical data we have to generate suitable 

data to test the reliability of the customer expectation measurement model. In test data 

generation, we have to imitate the real customer journey in the exhibition context by 

defining several parameters based on the market survey results (e.g. the surveys of 

2008 AutoTronics Show) and the key knowledge of domain experts (e.g. the 

interviews of TAITRA staff and the focus group interviews of industry adviser board). 

There are initially generated 90 row data (as shown in Table 6-12 and 6-13) for the 

testing data used in the evaluation. 

The testing data can be considered as the basic information which is used to 

measure customer expectations by the customer expectation measurement model. The 

purpose of the evaluation experiment is to check if the customer expectation 
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measurement model can consistently measure customer expectations to compute 

steady values even though customers are dissimilar and the service context totally is 

distinct. The simulation results (as shown in Figure 6-6 and 6-7) show that either the 

adequate expectations or the desired expectations can be converged toward a stable 

value respectively via the customer expectation measurement model. Accordingly, the 

customer expectation measurement model has the appropriate reliability (i.e. 

consistency) for service providers to precisely assess customer expectations in real 

time service context. Furthermore, the validity of the customer expectation 

measurement model could be examined through a single case study (as shown in 

Chapter 5). 

6.5 Discussions 

6.5.1 Implications for Customer Expectation Management 

As mentioned earlier, it is necessary for service providers to manage customer 

service experiences based on several considerations which include customer 

expectation, service operation and customer emotion. According to Zeithaml et al. 

(1993), customer expectation management is a critical factor for service providers to 

make the right service strategy. When service providers can take these aspects into 

account for managing customer expectation, the core values will be emerged from not 

only the provider side but also from the customer side. Therefore, in order to fulfill 

good customer expectation management service providers should come up with 

creative notions which are integrated with aforementioned considerations.  

Furthermore, customer expectation is extremely difficult for service providers to 

grasp and measure during service delivery, especially in the dynamic environment 

nowadays. This study attempts to propose a systematical and quantitative approach to 

enable service providers to measure customer expectation effectively. Consequently, 
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customer expectation measurement can be regarded as an innovative service to 

immediately facilitate service providers to realize what customers actually want. 

According to the service of managing customer expectation, service providers can 

dynamically deliver different services to customers in terms of their expectation status. 

For instance, since a service firm with high capability (e.g. abundant resource, high 

technology oriented etc.) would like to occupy the market, it can increase the 

customer expectation level to set up a threshold for other competitors in order to 

achieve the customer franchise. Hence, embedding the customer expectation 

measurement in service experience delivery can create pioneering concepts to attract 

customers.  

6.5.2 Implications for Service Experiences Delivery 

Ojasalo (2001) noted that enterprises need to effectively manage customer 

expectations for their long-term business goals. Besides, service providers have to 

meet customer expectations in order to delight their customers and increase their 

performance. This expectation measurement model is built based on the expectation 

theory, Fechner‟ Law and the concept of operation risk attempts to be an innovative 

and theoretical mechanism for exactly realizing what customers want. Service 

providers can follow this model to not only have efficient service performance in 

terms of the intelligent control mechanism, but also reduce additional fees (such as the 

human cost, time cost or operational cost). Consequently, service providers can 

mainly pay attention to their services and draw up the business strategies. 

Furthermore, as addressed earlier, the service experiences delivery system also 

needs to take account of service operations. Although customer expectation 

management is extremely important to realize what customers want during service 

experiences delivery, there is no sufficient evidence that customers will have the 

purchasing behaviors owing to receiving the suitable services (as described in Chapter 
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3). In order to increase the efficiency of customer expectation management it is 

necessary to employ service operation design to support that. As mentioned earlier, 

service operation elements include the environment, technology and frontline that can 

generate atmospheric surroundings to enable customers to feel comfortable and 

pleasant. While service providers deliver proper services to influence their customer 

expectations, it is easy to meet customers‟ needs especially in the atmospheric 

surroundings. In other words, one of the business goals of service providers is mainly 

to increase the profits. Service providers should have good customer expectation 

management based on good service operations settings. Consequently, this study 

attempts to ensure the success of implementing customer expectation management 

through the consideration of service operations. 

Thus, the empirical study, such as the survey method, is the important research 

way to investigate and understand how phenomenon is formed. However, Homer 

(1993) described that self-report surveys of respondents could procure some biases 

owing to incorrect reports. Hence, the expectation measurement model is the real time 

mechanism which means the customer data is continuous updated and collected 

during the service experiences delivery. Service providers can immediately acquire 

the latest information to decide what service strategies propose for customers. There 

is no doubt that service providers can deliver appropriate services to their customer in 

the real time circumstances. Moreover, customer experience management is the basic 

way to achieve customer relationship management. The real time measurement model 

can facilitate service providers to find their target customers and maintain their 

relationships in order to attain their business and personal aims. 
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CHAPTER 7 

 

THE ALGORITHM OF THE 

CUSTOMER EXPECTATION 

MANAGEMENT ENGINE 

 

As mentioned in Chapter 4, this research illustrates the ideas of service experiences 

design and customer expectation management for the Exquisite Technology by 

establishing a service system (e.g. U2EX). A customer expectation management 

engine is a key element of the U2EX system. There are four methods, including 

Hawk-Dove game, Particle Swarm Optimization (PSO), Fuzzy Cognitive Maps 

(FCM), and Coopetition, to form the customer expectation management engine. 

Consequently, this chapter attempts to address the processing logic and experiment 

results of Hawk-Dove game method in detail (PSO, FCM and Coopetition methods 

are detailed in Appendix A). Meanwhile, we also would like to understand the 

advantages and feasibility of implementing the proposed mechanism of service 
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experiences and operation design and management with customer expectation 

management via Hawk-Dove game method. 

7.1 The Hawk and Dove Game Method of the Engine
2
 

7.1.1 Introduction 

This study develops a Hawk-Dove game based mechanism to design service 

experiences by managing customer expectation and service operation. The mechanism 

includes five modules, namely the context detection module, determinant decision 

module, Hawk-Dove game module, expectation measurement module, and solution 

selection module, of the Hawk-Dove game based interaction design mechanism (as 

depicted in Figure 7 -1). When customers receive the services, the proposed 

mechanism detects their behaviors and queries their preferences. The service provider 

would determine the values customers want, and thus consider the circumstances and 

select the expectation determinants for use in the interaction design. Following the 

determinant selection, the mechanism calculates how to apply the determinants in 

service and realize customer expectation status to improve experiences underlying 

limited cost. Hence, service providers adopt proper service components for delivery to 

achieve a suitable customer service experience.  Furthermore, in Figure 4-2 of 

Chapter 4, the Stability quadrant for service providers aims to maintain and hold the 

original customers to keep the market share rate based on the high provider capability 

(this uses the service providers in the oligopoly market) and the low customer 

variability.  Competent service providers servicing the oligopoly market can manage 

customer expectations by raising the adequate expectation and stabilizing desired 

expectations to reduce the tolerance zone and thus increase the barriers to competition.  

                                                 
2
 Yen-Hao Hsieh, Soe-Tsyr Yuan and Hsiao-Chen Liu, “Hawk-Dove Game Based Interaction Design 

for Managing Customer Expectations in Oligopoly Service Providers,” the 14th Pacific Asia 

Conference on Information Systems (PACIS 2010), Taipei\July, 2010. 
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Accordingly, the modules are detailed below. 

7.1.2 Introduction of the Hawk-Dove game Method 

7.1.2.1 Context Detection Module 

The context detection module is designed to realize the environmental situation 

during service delivery. For example, the service operations and resources should be 

carefully considered to optimize service delivery performance and efficacy. 

Furthermore, the proposed module must recognize customer feedback and behavior, 

which can be immediately and correctly reposed to the mechanism for further 

modifying the determinant decision module. Consequently, the learning approach 

offers a critical and important method via which the mechanism can delivery services 

in a dynamic context. 

 

 

 

 

 

 

 

 

 

 

Figure 7 - 1 The logic of Hawk-Dove game method 

7.1.2.2 Determinant Decision Module 

The determinant decision module collects useful determinants able to effectively 

influence customer expectations via inputs from the context detection module, 

customer preferences (such as age, brand interest, price etc.), and encounter database 

Determinant Decision 

 Module 

Hawk-Dove Game 

 Module 

Solution Selection 

 Module 

Context detection  

Module 

Expectation 

Measurement Module 

Encounter 

Database 

Service Component 

Database 

Journey template 
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which contains past customer data, delivered service information, and so on. 

Subsequently, this module automatically analyzes and converts the encounter data, 

customer preferences and the key performance indicators of the organizer (namely 

KPIs owing to the exhibition organizer determining the objectives of the whole 

exhibition) into computable scores to obtain the weight of each determinant. The 

weight of each determinant indicates the degree of influence on customer expectation 

within the context. Restated, this module selects candidate expectation determinants 

that can be adopted to influence customer expectations regarding service delivery. 

7.1.2.3 Hawk-Dove Game Module 

This module determines the appropriate expectation determinants to exercise 

during service encounters. After the determinant decision module obtains the weight 

of each candidate expectation determinant, the Hawk-Dove game module adopts these 

determinants as inputs and calculates the appropriate interaction design for use in 

service delivery. Figure 7 -2 details the procedure of the Hawk-Dove game module. 

Based on the input data from the determinant decision module, in addition to 

information on the ESS goal database and customer needs, the ESS goal identification 

component can define target goals for customer expectations. The Hawk-Dove game 

for the determinant selection component thus selects determinants appropriate for 

exercising on customers based on desirable targets for customer expectations based on 

the ESS goal identification component. Finally, these determinants can be 

incorporated into the solution selection module. This module is then detailed below. 

Furthermore, the Hawk-Dove game describes a competitive situation involving a 

shared resource where contestants can select either an aggressive (Hawk) or 

non-aggressive (Dove) strategy for participating in the competition. Mathematically, 

the Hawk-Dove game is a two-player non-zero sum matrix game (Grundman et al., 

2009). This study applies the concept of the Hawk-Dove game to the interaction 
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design between the oligopoly service provider and customers. Hence, the oligopoly 

service provider and customers are competing for the profits and attempt to reduce the 

costs associated with service delivery. That is, either the oligopoly service provider 

accommodates the needs at relatively high cost or customers expend greater effort to 

obtain excellent services, in which case the oligopoly service providers and customers 

face an identical situation with a fixed value. From this perspective, the interaction 

during each encounter can be considered a non-zero sum game. 

 

Table 7 - 1The Hawk-Dove strategies considered in this study 

Hawk 

Providers always propose the interaction design that cannot 

accommodate the needs of customer. 

Customers always resist taking the service. 

Dove 

Providers propose the interaction design that can accommodate the 

needs of customer. 

Customers accept the given service arrangement. 

 

Hawk-Dove Game for 

Determinants Selection 

ESS Goal 

Identification 

ESS Goal 
Database 

Solution Selection 

Module 

 
Customer 
Needs 

Determinants 

Figure 7 - 2 Hawk-Dove game module 
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Table 7 - 2 The payoff matrix of this Hawk-Dove game 

Provider
    

Customer 

Dove Hawk 

Dove (Coe( p1-c1), V1+V2)) (Coe (p1-c1), V1) 

Hawk (Coe(p2-c2), V1+V2-E) (Coe(p2-c2), V1-E) 

 Players 

As noted above, experiments involve two main players who can choose either a 

Hawk or a Dove strategy. Table 7 -1 details both strategies. 

Table 7 - 3 The definition of parameters of the payoff matrix 

Parameter Definition 

V1 The value generated from the service 

V2 The benefit generated when a customer adopts the Dove strategy 

p1 The profit generated when a provider adopts the Dove strategy 

p2 The profit generated when a provider adopts the Hawk strategy 

c1 The cost generated when a provider adopts the Dove strategy 

c2 The cost generated when a provider adopts the Hawk strategy 

E 
The extra effort that the customer pay for the service excellence when the provider play 

Hawk strategy 

Coe 

The coefficient indicates one over the number of service providers in the oligopoly 

market; This study assumes one service provider in the context that Coe is to represent 

1 

 Payoff matrix of Hawk-Dove game  

The payoff matrix of this Hawk-Dove game of interaction between customers 

and providers are details below (as listed in Table 7 -2). For example, when both a 

customer and service provider select the Dove strategy, the payoff can be represented 

as (Coe (p1-c1), V1+V2). The value of V1+V2 represents the potential benefit 

available to a customer, and the value of Coe (p1-c1) represents the profit that a 

provider can obtain through a service encounter. Table 7 -3 then shows the parameter 

definitions. 

 Environmental parameters  
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In adopting the Hawk-Dove game, this study presumes several environmental 

parameters based on the research of Kokko et al. (2006). At certain points during 

service encounters, customers select the Hawk or Dove strategy at rate x  and the 

interaction with degree θ. Simultaneously, the provider implements the corresponding 

strategy at rate y . This interaction benefits providers and customers through profits of 

1 (P-C) and 2 (V-E) respectively. Consequently, the function 
2

2xy
 represents 

the benefit that a customer obtains through a single service encounter point. For 

service providers, a similar function
2

1xyn
 can be used to compute the profit in each 

service encounter given n customers in the encounter point. Hence, the provider can 

design a series of interactions in different encounters during service experience 

delivery. 

Table 7 - 4 The model parameters and notation 

Thus this investigation uses T  to represent the total profits of the provider, and 

F  to denote customers pre-encounter. Consequently, total provider profits in a 

journey equal: 

2

1


xyn
m TT 

     (7-1) 

Symbol Definition 

Tm
 The total profit rate of the service provider 

T  The profit of the service tactics the provider adopted in afore-encounters 

x  The probability of the customer choosing certain action strategy 

y  The probability of the provider choosing certain action strategy 

n  The number of customers encountered in a time unit 

  The degree of customer participating in certain service encounter 

1  The rate of providers making profit in certain service solution (P-C) 

Fm  The total profit rate of customer 

F  The profit customer gained in afore-encounters 

2  The rate of customer gaining profit in certain service solution (V-E) 

k  The total profit among customers and providers 
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Total profits of the customer in the journey are calculated similarly, as follows: 

2

2


xy
m FF 

     (7-2) 

Table 7-4 shows the definition of each parameter. 

 Evolutionary stable state 

In the equilibrium state, this study assumes n  customers exist at a certain 

encounter point. The oligopoly service provider and customers share limited resources 

and profits, which can be represented as shown in Equation (7-3): 

kmnm TF 
   (7-3) 

where k  represents the total profits. That is, the oligopoly service provider is willing 

to pay a limited cost to apply service components to customers, and thus the service 

components are limited to a certain scope. On the other hand, customers can opt out 

of the journey if it involves paying an unacceptable effort. Thus the service 

components maintain a balance such that both customers and service providers are 

willing users. Owing to the limitations of the designed service components (namely 

limited service provision) the profits of customers and the oligopoly service provider 

are bounded in a compass. A stable evolutionary state could provide a design direction 

for oligopoly service providers seeking to design service encounters incorporating 

continuous interactions. Oligopoly service providers can set different ESS to manage 

expectations to enable customers to pursue different values. For example, since 

oligopoly service providers wish to save on customization costs, customers can be 

asked to search for relevant information themselves. 

After choosing the proper determinants, the mechanism exercises those 

determinants in an orderly fashion using the greedy approach based on the weight 

derived from user needs, preference and provider KPI. The greedy approach involves 

deciding a sequence from the highest to the lowest weighted determinant. For 
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example, when the Hawk-Dove game selects four determinants for exercising in 

service delivery, the greedy approach can organize the determinants sequentially.  

7.1.2.4 Solution selection module 

After the Hawk-Dove game module calculates the appropriate determinants to 

exercise during service delivery, the solution selection module aims to identify the 

most suitable service components for realizing customer expectation management in 

the value-bounded context. This confirmation is done by forecasting the effects of the 

chosen determinants using the expectation measurement module that provides both 

the scores of the dual expectation measurements and appropriate expectation tactics. 

On the other hand, the impacts of the selected determinants on customer mental status 

are evaluated and tested to confirm the feasibility of employing the expectation 

measurement module. The expectation measurement module can measure and obtain 

customer expectation scores in real time and dynamic environments influenced by the 

selected determinants. 

Using the chosen expectation tactics, the solution selection module then selects 

appropriate service components for implementation. Since customers can change their 

behaviors and encounter points, the mechanism must interact with customers 

immediately and dynamically. In this case, the greedy algorithm selects the optimal 

service components for efficient solution identification. Selecting the optimal 

combination of service components is a knapsack problem in which the oligopoly 

service provider must select the service components using a limited budget and based 

on the need to maximize effect. The knapsack problem can be presented as the 

following maximization problem: 
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     (7 -4)

 

where n  denotes the number of all the service components,  and each service 

component j  has cost 
jc  and profit 

jp . The oligopoly service provider has the 

upper bound of the total cost tc  including the cost of labor, technology and materials. 

This module locates the values of 
jx  where 1jx  if service component j  is 

contained in the knapsack and 0jx  otherwise. The greedy strategy selects one 

choice with maximum 
jj wp /  that fits into the knapsack.  

7.1.2.5 Expectation Measurement Module 

This module measures the likely performance of selected determinants obtained 

using the selection solution module by calculating the customer expectation scores to 

help the solution selection model choose appropriate service components. Expectation 

measurement module is a critical function (as addressed in Chapter 5) for realizing 

customer mental status, and helps ensure the integrity and effectiveness of the 

Hawk-Dove game based interaction design mechanism. 

7.1.3 Experiments and Results 

Design assessment is a key step in demonstrating the utility, efficiency, and 

quality of a designed artifact via well defined evaluation methods (Hevner et al., 

2004). The experimental method is a design evaluation method used to examine the 

designed artifact. This study thus tries to test the performance of the Hawk-Dove 

game based mechanism by three sets of experiments (i.e. experiments for checking 

performance in managing customer expectations, experiments for customer 

satisfaction, and high performance of mechanism in terms of total payoff). This study 
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also conducted several empirical surveys (SSRC, 2008) in the exhibition context to 

collect organizers, exhibitors and visitors‟ information (such as organizer business 

goals, exhibitor existing services, customer needs and the past experiences of 

stakeholders). The information can be supported to define possible scenarios and 

parameters for simulation experiments. 

7.1.3.1 Experiments related to Customer Expectation Management 

The Hawk-Dove game based mechanism is designed to manage customer 

expectations regarding the objectives of oligopoly service providers. Since customer 

expectations vary within dynamic environments, customer stereotypes and their 

preferences should be considered. This experiment aims to analyze and manage 

customer expectations to refine the mechanism by clarifying different customer 

stereotypes and preferences. Accordingly, this experiment verifies whether the 

Hawk-Dove game based interaction design mechanism offers a useful means of 

managing customer expectations and identifying customer stereotypes regarding 

which mechanism is most effective. Expectation management is designed to help 

oligopoly service providers lift expectations regarding what is adequate and stabilize 

the desired expectation. Consequently, the zone of tolerance derived from the desired 

level narrows accordingly. This experiment applies this mechanism to examine the 

effects of different customer stereotypes. According to Frei (2006), five types of 

attributes that can characterize various customer behavior: (1) arrival (i.e. how often 

do the customers arrive to the service environments? It implies the strength of the 

needs?) (2) capability (i.e. customers‟ own capabilities such as knowledge, skill, 

physical abilities, or resources.) (3) effort (i.e. how much effort are customers willing 

to pay for the task? ) (4) request (i.e. the requirement of people that can be 

delaminated into three levels - existence, relation, growth) (5) subjective preference 

(i.e. each customer‟s the original expectation state.). Table 7 -5 lists different customer 
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stereotypes, including stereotype 1 primarily for self-growing needs with the medium 

effort, stereotype 2 in which customers expend greater efforts to bargain with the 

oligopoly service provider, and stereotype 3, which is opposite to the first stereotype 

mainly for ad-hoc existence needs with the little effort. 

Figure 7 -3 shows that the trend of adequate expectations regarding stereotype 1 

increases with the growth of the encounters. For stereotypes 2 and 3, the trends 

indicate slight growth via the mechanism. Regarding the stabilization of the desired 

expectation, Figure 7 -4 also shows that the mechanism effectively controls customer 

stereotypes. Restated, regarding the mechanism goal of lifting the adequate 

expectation level and stabilizing the desired level, the experiment results indicate that 

the mechanism has successfully achieved these goals, particularly for stereotype 1. 

Table 7 - 5 Three customer stereotypes of variability 

Customers  
Stereotypes 
Indicators 

Stereotype 1 Stereotype 2 Stereotype 3 

Arrival often seldom seldom 

Capability high medium low 

Effort medium much a little 

Request growth relation existence 

Subjective preference medium, low medium, low high, medium 

Stereotype 1 is frequently considered to indicate the target customers of the 

oligopoly market, who generally have higher capabilities and the domain knowledge 

necessary to independently select the best service type (Rowley, 1996; Kuusisto, 

2008). Stereotype 1 is also willing to make more effort to become involved in service 

experience delivery (Rowley, 1996; Kuusisto, 2008). When stereotype 1 customers 

lack services choices, this can result in medium or low expectations. These 

experimental results demonstrate that oligopoly service providers can provide 

stereotype 1customers with the opportunity to reflect their needs and become involved 

in service experience delivery through meticulously designed interactions to manage 
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expectations.  

 

Figure 7 - 3 Adequate level of customer expectation 

 

Figure 7 - 4 Desired level of customer expectation 

This experiment also defines the variation in the range of customer expectations 

as 0.5. The mechanism can adjust the determinants when customer expectations move 

in the opposite direction or exceed the range. Consequently, the Hawk-Dove game 

based interaction design mechanism not only provides customers with proper services, 

but also reliably services customer expectations. 

7.1.3.2 Experiments for Customer Satisfaction 

This experiment tests whether the Hawk-Dove game based mechanism can 

deliver service experiences that match customer needs. The Hawk-Dove game 

algorism uses the fight between Hawk-Dove to simulate interactions between 
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oligopoly service providers and customers. That is, this experiment attempts to verify 

the effectiveness of the Hawk-Dove game based mechanism.  

To evaluate the effect of the Hawk-Dove game based interaction design 

mechanism, this experiment takes three customers of the stereotype 1 as a sample and 

selects appropriate service components for them. Next, the experiments gather 

customer reactions to each service component and average the scores to each service 

component to understand the degree of customer satisfaction. Accordingly, the degree 

of customer satisfaction is used to assess mechanism performance. The result can 

provide a useful means of evaluating whether the service components that were 

selected using the mechanism are suitable for customers. Service delivery involves ten 

encounters and service experience arrangement involves seven runs. To contrast with 

the effect of the Hawk-Dove game mechanism, the experiments also randomly chose 

several service components to serve the same customers and observe their 

satisfaction.  

 

Figure 7 - 5 Customer satisfaction of each journey 

Figure 7 -5 shows the average degree of satisfaction to each journey of 3 visitors. 

The curves demonstrate that the degree of customer satisfaction with the journey 

organized by the Hawk-Dove game based mechanism is higher than under random 

assignment of service components. Restated, the service components clearly are more 
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closely fitted to customer needs under the Hawk-Dove game mechanism, which 

achieves high performance in delivering customer value and services. 

7.1.3.3 Experiments for High Performance of the H&D Game based Mechanism  

This set of experiments is designed to verify how changes in visitor expectations 

increase the benefits to all stakeholders (i.e. high performance). This experiment 

evaluates the overall performance of the Hawk-Dove game based mechanism from a 

macro perspective. A high performance ecosystem means all stakeholders (including 

oligopoly service providers and customers) should maximally benefit from this 

mechanism. This experiment applies the surplus value theory (Marx, 1952; Carlsson 

and Davidsson, 2002) to examine ecosystem performance by evaluating stakeholder 

value perceptions. The equation of surplus value is as follows:  

S = P – (C + V)    (7 -5) 

where S denotes surplus value, P represents total value, C is total spending on 

investments and material, V denotes spending on labor, and (C + V) represents total 

cost. To imitate the idea of surplus value in exhibition, this study extends the 

definition of surplus value to include the value and cost of customers and oligopoly 

service providers. 

This set of experiments uses pareto optimal (Hochman and Rodgers, 1969; 

Sawaragi et al., 1985; Jin and Sendhoff, 2008) to evaluate the performance of the 

Hawk-Dove game based interaction design mechanism within the ecosystem. In the 

absence of any feasible solution, an improvement in one objective does not lead to a 

simultaneous degradation in one or more of the remaining objectives. Restated, a 

pareto optimal outcome is one such that no-one is made better off without making 

someone else worse off. Customer services are supposed to be the pareto optimal 

solution obtained via the Hawk-Dove game based interaction design mechanism 

based on consideration of various interaction design factors, including profit and cost. 
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The measurement model thus examines the maximum surplus value performance of 

all stakeholders of the Hawk-Dove game based interaction design mechanism with the 

following objective function: 

Maximum:  Sp = Pp – (C + V) p   aaaaaaaaaaa 

Maximum:  Sc = Pc – (C + V) c           (7 -6) 

Table 7 - 6 The definitions of parameters in surplus value 

Parameter Definition 

Sp Surplus value of service providers 

Pp 

The proportion of variation of the zone of tolerance managed after 

Hawk-Dove game based interaction design mechanism to the original 

zone of tolerance (z-z‟)/z 

(C + V) p Providers‟ participation 

Sc Surplus value of customers 

Pc Real customers‟ responses 

(C + V) c Customers‟ participation  

 

 

Figure 7 - 6 Performances of the proposed mechanism in surplus value 

Table 7 -6 lists the definitions of experiment parameters. The Hawk-Dove 

interaction design mechanism uses the proportion of zone variation to the original 

zone to represent Pp, and uses the total cost of implementing the service components 

during the journey to represent (C + V) p. The mechanism employs the customer 

satisfaction score for all the service components experienced in the service delivery to 

represent the Pc. Finally, the mechanism takes the entire time spent in interacting with 
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every service component in service encounters to represent (C + V) c. The experiment 

uses the Hawk-Dove game based mechanism to arrange 25 customers. The customer 

satisfaction score for each encounter minus the customer effort of interacting with the 

service component can be represented Sc. Furthermore, the proportion of zone 

variation to the original zone minus the cost of implementing all service components 

is represented as Sp. The experiments also randomly generate 25 customers that are 

assigned the values of Sc and Sp (for simplicity, this is to emulate any other possible 

decisions made by all other possible mechanisms). Furthermore, the random scopes 

and roles are primarily referenced from the domain experts and practical reports. 

Comparing these two groups of customers with the overall surplus value is to clarify 

the effect of Hawk-Dove game mechanism in building a high performance ecosystem. 

Based on the results of the ecosystem evaluation experiment (as shown in Figure 

7 -6), each point represents a visitor (i.e. the red square represents that the customer is 

served by the proposed mechanism and the blue rhombus indicates that the customer 

is randomly assigned the values of Sc and Sp). Except for a single square point, Sc 

contains no outperforming rhombus point. Moreover, for any pot belonging to the 

square group, if any pots in the rhombus group have the better performance in Sp, 

those same pots must have worse-off performance in Sc. To conclude, the simulation 

results clearly demonstrate that the Hawk-Dove game mechanism can not only build a 

good performance ecosystem but can also benefit customers and providers by 

providing pareto optimality.
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CHAPTER 8  

 

THE S-D BASED INPUT-OUTPUT 

ANALYSIS APPROACH FOR 

TECHNOLOGY SPILLOVER 

 

In previous chapters, we proposed a systematical, quantitative, and expectation-based 

mechanism for managing and designing service experiences and operations by 

demonstrating on the exhibition service sector. However, as shown in Figure 1-1 (i.e. 

the information systems research framework), finding the potential applications in the 

appropriate environment is a key to implement an innovative artifact. The effective 

approach to find the suitable domain and industry for applying the proposed novel 

mechanism is an important issue to be investigated. Consequently, technology 

spillover becomes a useful clue and relate to our research. 

Technology spillovers can generate positive effects on industries which have 

been an important issue within the goods-dominant logic disciplines. The input-output 

analysis has been considered as a good way to explore and measure the effects of 
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technology spillover (Dietzenbacher and Los, 2002; Los and Verspagen, 2002). 

Nevertheless, in the current service-economics and experience era, service industries 

play an essential role and thus the spread of the service technologies would also 

become an important topic to investigate. The service-dominant logic underlying the 

service industries emphasize customer involvement that however was not regarded in 

the traditional input-output analysis approach. Consequently, this chapter aims to 

present an S-D logic based approach of the analysis in order to systematically explore 

and measure the effects of technology spillover. Furthermore, this work uses a case 

study to demonstrate the contributions of the approach and its anticipated impacts to 

service innovation. 

This chapter is organized as follows. First, we analyze previous studies on the 

input-output analysis approach. Then we define and explain our S-D logic based 

input-output analysis approach in details. Next, we propose three analysis results of a 

case study using S-D logic based input-output analysis approach. Following this, we 

will present the implications and impacts of our approach to the technology spillover 

and service innovation. Finally, this work provides significant implications and 

concluding remarks. 

8.1 Input-output Analysis Approach 

The input-output approach which was created by Leontief (1936) enables 

managers to compute the marginal effects (i.e. outputs) of production processes in one 

industry sector while taking different industry sectors (i.e. inputs) into account. In 

other words, the input-output approach is to realize that how many input resources 

one industry sector should have while producing one unit of product. There have been 

a lot of studies calculating the influences of technology spillovers through the use of 

R&D factor (Dietzenbacher, 2000; Dietzenbacher and Los, 2002). 
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According to OCED (2002, http://www.oecd.org/), “an input-output table is a 

means of presenting a detailed analysis of the process of production and the use of 

goods and services (products) and the income generated in that production” (as shown 

in Table 8-1). Strategic Managers of nations and industries can analyze and referee 

levels of the input-output relations between different industries that can help them to 

understand not only the role of inter-industries but also the situations between input 

resources and output results. Consequently, there has been economic and business 

research applying the input-output table to measure spillovers. 

Table 8 - 1 Input-output analysis table 

 Intermediate demand Original demand  

      Summary 

Intermediate 

input 

        

        

Original 

input 

        

        

 Summary        

Source from OCED (2002) 

To structure the processes of the input-output analysis, this study aims to enlist 

the main steps of the input-output analysis approach as shown in Figure 8-1. 

 

 

 

 

Figure 8 - 1 Steps of the input-output analysis approach based on G-D logic 

 Input item definition 

This step mainly needs to define two kinds of elements which are original input 

and intermediate input. Original input represents the total resources which industries 

would invest in. Intermediate input shows the resources should be generate and 

Input Item 

Definition 

Demand Item 

Definition 

Operand-Base

d Data 

Inputting 

Operand-Base

d Data 

Processing 

Goods-Based 

Spillover 

Analysis 
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supported for original input. Hence, input items can be either industries within a 

nation (e.g. agriculture, manufacturing, or construction) or products within a 

manufacture chain (e.g. engine, shock absorber, or noise eliminator). 

 Demand item definition 

Demand items still compose two elements which are original demand and 

intermediate demand of industries (products). Original demand represents numbers of 

final products that industries need to produce. Intermediate demand can be regarded 

as the needs for the considerations of fulfilling original demand.  

 Operand-based data inputting 

After defining input items and demand items, we have to fill in the table with 

empirical data which is acquired from the production data in the forms of operand 

resources. For instance, numbers of investment per industry or numbers of cost per 

product is often seen in the input-output analysis approach. 

 Operand-based data processing 

The input-output analysis approach is to measure the inter-dependence in 

different industries, and therefore there have been a lot of ways to process data 

(Kimura, 1958; Cella, 1984; Mohnen, 1997; Roy et al., 2002; Rueda-Cantuche et al., 

2009). For example, input coefficients and output coefficients are commonly 

computed to represent the levels of input investment and output products within 

manufacture production industries. 

 Goods-based spillover analysis 

The final step is to realize the effects of technology spillover based on G-D logic. 

Goods providers can understand the strength and weakness within the industry in 

order to modify the strategic policies to achieve their business goals owing to the 

analysis of technology spillover. 
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This study tries to extend the use of the input-output table to build a S-D logic 

based approach for unfolding and measuring the technology spillover within services. 

8.2 The Service-Dominant Logic Based Approach for Technology 

Spillover 

As mentioned earlier, although the traditional input-output analysis approach 

can‟t be directly used to explore and measure the expected effects of technology 

spillover within services, this study attempts to extend this approach in terms of 

incorporating S-D logic into its existing analytical procedure and explicit principles 

while retaining its ease of usability. The extended approach not only defines the core 

S-D logic concept (i.e. value co-creation by providers and customers) but also sets up 

customer involvement as essential indicators to measure the effects of technology 

spillover. The approach can be described in detail by following subsections. 

8.2.1 The Phases of the Service-Dominant Logic Based Approach 

This study is to build a S-D logic based approach by mapping the concept and 

extending steps of the input-output analysis approach to those in services, resulting in 

the modified steps of the new approach as shown in Figure 8-2. The S-D logic based 

approach will then be described in detail as follows. 

 Analyzable alternative definition 

In the beginning, the initial step is to define what analyzable alternatives, which 

are the vertical items (i.e. inputs) of the input-output analysis table, will be considered. 

These alternatives are to be examined on their relations with the topics of a specific 

domain under analysis. This step can take industries or products as the analyzable 

alternatives. For example, in order to realize effects of technology spillover of service 

industries in a nation, the analyzable alternatives can include the banking service, the 

education services, or leisure service, etc. However, the alternatives are taken mainly 
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from the service providers‟ perspective. 

 Target value definition 

Compared to the demand items definition step (which takes the same items as the 

input items definition step within the traditional input-output analysis), the target 

values are defined as what merit the aforementioned alternatives want to create for 

customers. This study defines target values to not only represent the value-in-use 

feature but also emphasize value co-creation as addressed in S-D logic (rather than 

just the value added as addressed in G-D logic). That is, these values can also be 

generated by customers. For example, “trust” is one of vital values that eBay wants to 

deliver to their customers by building a secure transaction platform. In addition, eBay 

also proposes a ranking service to its customers who can score each other on the 

transaction platform. This service would indirectly increase the perception of the trust 

value of eBay by customer involvement. 

 

 

 

Figure 8 - 2 Steps of S-D logic based approach 

 Operant-based data inputting 

Since the concept of S-D logic includes G-D logic, this step of our study is to 

input operant-based and operand-based data by either the quantitative or qualitative 

methods. Hence, the data is not restricted to a specific type depending on the research 

topic and research resource considerations. The data can be generated not only from 

the providers‟ aspect but also from the customers‟ aspect. Hence, this step can also 

identify the indicators of customer involvement for operant-based data collecting. For 

example, recommendation posts of customers at a website can be considered as 

Analyzable 

Alternative 

Definition 

Target Value 

Definition 

Operant-Based 

Data Inputting 

Operant-Based 

Data 

Processing 

Service-Based 

Spillover 

Analysis 
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operant-based data for a service sector. The main difference between this step and the 

goods-based data inputting step is that the analytical data mainly rests on the forms of 

operant resources involving customer involvement.  

 Operant-based data processing 

After inputting data, we need to do further calculations and categorizations based 

on the data types in order to realize the meanings of operant-based data. For example, 

the data can be processed to represent a bar chart which shows the distribution results 

in detail (such as Figure 8-3) in order to enable service providers to realize the 

circumstance of each industry. Service Providers can plan the feasible and innovative 

strategies to their customers based on the implications of the chart. The data can be 

computed to attain certain relations such as input coefficients or inter-industry 

coefficients of the S-D logic based input-output analysis approach. However, the 

concept of this step is different from the operand-based data processing in terms of a 

gap function defined for the evaluation of the present operation performance of 

service industries rather than just the inter-dependency between the input investment 

and the output products. 

 Service-based spillover analysis 

According to the results of service-based spillover analysis, we can not only 

realize the strength and weakness within the industry (such as goods-based spillover 

analysis) but also define the core values that can be co-created by providers and 

customers. Consequently, that will help service providers come up with innovative 

services to increase their competency and capability and involve customers to 

participate in. Finally, service providers can also explore the possible fields for 

adopting a new technology in services by analyzing technology spillover effects. 

Although the original input-output analysis approach has been useful and 
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straightforward for enterprises to utilize, the approach only has been solving the 

problems of G-D logic. Consequently, this study extends the approach to incorporate 

S-D logic. This thesis will also follow the above steps of S-D logic based approach to 

measure the effect of technology spillover. 

 

Figure 8 - 3 The gaps among service industries 

8.2.2 Measuring the Effect of Technology Spillover  

Besides the presentation of the S-D logic based approach, this study will also 

propose how to measure the effects of a technology spillover. To better understand the 

measurement, this paper uses a case study to demonstrate the measuring process. This 

case study is to evaluate the effects of the spillover of the Exquisite Technology that 

will be briefly described in Chapter 3.  In other words, we will explore the potential 

spillover opportunities to adopt the Exquisite Technology through the application of 

the S-D logic based approach. Besides, we consider the different categories of service 

sectors which are defined by the directorate general of budget, accounting and 

statistics (http://eng.dgbas.gov.tw), which is a government authority of Taiwan, during 

the analysis process for the accuracy and reliability in the data. In addition, we also 

use performance characteristics of service sectors from the council for economic 
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planning and development to represent the target values because of the representative 

and sufficiency. 

Furthermore, this study will proceed to conduct two investigations by using 

qualitative methods including focus group interview and secondary data analysis. In 

the first investigation we invited five experts with the service technology background 

to share their experiences and knowledge in order to calculate the spillover effects. 

Moreover, secondary data analysis can help us clearly identify the relations and 

influences in a specific service sector by reviewing and analyzing the previous 

research, literature, and official documentation. 

8.3 A Case Study on the Exquisite Technology 

This analysis of this case will follow the above S-D logic based approach for 

three levels. In the top level, this study tries to realize which service industries have 

the strong needs of realizing the Exquisite Technology. The purpose of this level is to 

identify the potential industries which can benefit from the adoption of the Exquisite 

Technology according to the concept of technology spillover. Next, this study would 

like to compare the service sectors in a chosen target service industry based on the 

significance of the needing for the Exquisite Technology. The second level, thus, is to 

find a prospective service sector to adopt the Exquisite Technology. In the last level, 

this research is to define the proper service activities that customer can involve in and 

co-create values with service providers through the proposed S-D logic based 

approach. The objective of this level is to not only analyze the existing services but 

also design the innovative services for evaluating the performance of the Exquisite 

Technology. Consequently, this work attempts to illustrate the idea of finding a 

feasible and potential service sector for the Exquisite Technology by employing the 

proposed S-D logic based approach. Service providers can, thus, effectively and 
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trustworthily measure the effects of technology spillovers in a specific service sector 

to decide whether the Exquisite Technology can be applied in this service sector. 

8.3.1 The Analysis of the Service Industries 

 Analyzable Alternative Definition 

According to the categories of service industries of the directorate general of 

budget, accounting and statistics, the main service industries of Taiwan include 

Wholesale & Retailing, Hotel & Restaurant, Transportation, Warehouse & 

Telecommunication, Finance & Insurance, Real estate & Lease, Profession, Science & 

Technology, Education, Health care & Public welfare and Culture, Sport & Leisure. 

Hence, this study attempts to define these nine service industries as alternative objects 

for further analysis. 

 Target value definition 

As mentioned earlier, target values represent that the values of service firms are 

resulted from technology spillover. This study uses the core values of the Exquisite 

Technology, which include delicate, differentiated, deep, and dependable, as key 

indicators based on the concept of the input-output approach to verify the present 

situation (i.e. the gray column) and the target situation (i.e. the green column) of the 

above service sectors in order to find the maximum need (i.e. gap) of the service 

sectors between two situations (as shown in Table 8-2).  

 Operant-based data inputting 

For operant-based data collection, this study conducts a focus group interview 

(with five technological experts) to discuss and assess the needs. Moreover, in order 

to increase the efficiency and readability of analysis this study defines six scales (i.e. 

H, M+, M, M-, L+, and L) to describe the actual situations. In table 8-2 the 

assessments of the present situation are represented in boldface and the target 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 171 ~ 
 

situation in italic. 

Table 8 - 2 The analysis results of service industries 

 Delicate Differentiated Deep Dependable 

Wholesale & 

Retailing 
L M L+ M L M M H 

Hotel & Restaurant M H M H M H M H 

Transportation, 

Warehouse & 

Telecommunication 

M- M+ L+ M+ M- M+ M+ H 

Finance & 

Insurance 
M+ H H H M+ H M+ H 

Real estate & Lease M- H M H L M+ M H 

Profession, Science 

& Technology 
L+ M M H M- M H H 

Education M- H M H M M+ L+ M 

Health care & 

Public welfare 
M H M H M- M+ M H 

Culture, Sport & 

Leisure 
L H L H L H L+ M+ 

(H: High, M: Medium, L: Low) 

Table 8 - 3 The mapping table between scales and scores 

Scale L L+ M- M M+ H 

Score 1 2 3 4 5 6 

 Operant-based data processing 

In order to clearly calculate the gap (i.e. the difference between the objective 

situation and the present situation) among these service industries, this study defines 

the score to represent each scale from 1 to 6 (as depicted in Table 8-3). Figure 8-3 

describes distributions of the gaps of service industries. 

As mentioned earlier, the purpose of this measurement is to identify the 

maximum difference between the present situation (i.e. present score) and the target 

objective (i.e. target score) within service industries. While a certain service industry 

has the huge gap of summary of 4D, it is a significant evidence to indicate the high 
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potential opportunity in order to adopt a new technology. In other words, the new 

technology can result in positive effects (such as increasing productivity, value 

co-creation, or reducing business cost) for service industries. The Gap estimation 

function can be expressed as follows, 

TGS＝ , 

where TGS represents total gap score, PS and OS respectively represent the present 

score and the objective score for a specific target value (i.e. a specific target value 

column i). Figure 8-3 describes a distribution of the gaps among the service industries. 

We use Culture, Sport & Leisure service industry as an example. The gap score of 

Delicate can be represented as 5 that is attained by H (6) of present score minus L (1) 

of target score. The calculations of each gap source of Differentiated, Deep, and 

Dependable are 5, 5, and 3 respectively. Hence, the total gap score are 18 that 

summarize the gap score of 4D. 

 Service-based spillover analysis 

The results show that Culture, Sport & Leisure service industry gets the huge gap 

(i.e. total scores are 18) between its present situation and target situation. Besides, the 

GDPs of Culture, Sport & Leisure service industry are also extremely low. However, 

according to WTO, the Leisure service industry is particularly to generate GDPs for 

the developed countries, especially in Europe and North America. Consequently, this 

case study further analyzes the Culture, Sport & Leisure service industry for the 

spillover recipients of the Exquisite Technology in Taiwan. 

8.3.2 The Analysis of the Different Service Sectors within a Specific Service 

Industry 

 Analyzable alternative definition 

After analyzing all service sectors, we focus on the Culture, Sport & Leisure 

service industry to uncover of the possibly useful spillovers of the Exquisite 
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Technology. Hence, we try to use a commonly-seen representative to represent each 

service sector. For example, the movie service is to represent the Culture service 

sector; the Chinese Professional Baseball League is to represent the Sport service 

sector and the Bed and Breakfast is to represent the Leisure service sector. 

 Target value definition 

According to the Council for Economic Planning and Development 

(http://www.cepd.gov.tw/encontent/), there are four indicators, which include fund, 

innovation, marketing and facility, to evaluate the present performance of service 

sectors. Furthermore, this study adds an additional indicator (i.e. technology) to 

incorporate the technology role in the design of service systems. These five indicators 

can clearly represent the levels of operation fullness of a service sector. The more 

funds the service sector has, the stronger capability the service sector gets. 

Consequently, this study utilizes these five indicators to be the target values in order 

for evaluation of their actual state in practice. 

 Fund is to represent what capital level a service sector can be supported by 

enterprises, the government, or foundations.  

 Innovation is to evaluate what level of innovation a service sector has been 

engaged.  

 Marketing is to realize how a service sector promotes its services or 

products through the selling approaches.  

 Facility can be as manifested as the status (e.g. integrity, comfort, 

convenience) of the hardware employed within a service sector.  

 Technology is to describe what level a service sector has applied the 

Information Technology. 

 Operant-based data inputting 
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This study synthesizes these five indicators to estimate a service sector‟s basic 

situations of service delivery. In other words, these five indicators can be considered 

as the main characteristics of a service sector, which is also considered as a product. 

In this level, this step only uses three scales which include H (3), M (2) and L (1) to 

represent the levels of target values for service sectors.  

 Operant-based data processing 

In this step, this approach uses the present situation rather than the gap analysis, 

because achieving the higher scores of the target value (that is, fund, innovation, 

technology, market and facility) is the main purpose for all service sectors. 

Furthermore, the target objective of the target value is very hard to predict and 

measure. For example, service sectors can‟t control the numbers of funds from the 

government or other businesses in the future. In Table 8-4, the results show that three 

services all have low performance in present (e.g. Movie service scores 7, Chinese 

Professional Baseball League scores 6, and Bed & Breakfast scores 7). 

Table 8 - 4 The analysis results of the service sectors 

 Fund Innovation Technology Marketing Facility 

Movie Service L L M L M 

CPBL L L M L L 

Bed & 

Breakfast 
L M L L M 

 Service-based spillover analysis 

However, Movie service focuses on the human knowledge and creative thinking, 

especially for the script (or drama). It is hard to deliver good services to increase the 

attractions or profit through the Exquisite Technology. Hence, the intelligence-based 

industry has a difficult threshold to apply the Exquisite Technology in terms of its 

nature. For Chinese Professional Baseball League (CPBL), it could be adopted by the 

Exquisite Technology in terms of many loyal fans and historical baseball culture. The 
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important factor is that services of CPBL are not good enough to serve customers, and 

then the Exquisite Technology can easily improve this problem. Nonetheless, this 

service sector needs the government‟s support (such as setting up the policies and 

lows) which could influence the implementation and become more unstable. In 

contrast, the Bed and Breakfast service is well-designed and established by a lot of 

creative ideas and investments around Taiwan. The infrastructure of the Bed and 

Breakfast service is also well built which includes Internet, traffic, or scenic spots etc. 

The Exquisite Technology can propose the integrated services to the Bed and 

Breakfast service providers in order to increase the numbers of customers and tourism 

profit. Accordingly, the Bed and Breakfast service gets the chance and the high 

priority to adopt the Exquisite Technology. 

8.3.3 The Analysis of a Specific Service Sector 

After above qualitative analysis from service industries and service sectors‟ 

perspectives, this study uses the Bed and Breakfast service as the example to 

demonstrate the quantitative way of the S-D logic based approach (as shown in Table 

8-5). 

 Analyzable alternative definition 

We firstly define alternative objects as the prominent activity and auxiliary 

activity which also are based on the same concept of original input-output table. 

Prominent activities means services that service sector would like to provide to their 

customers. Auxiliary activities can be regarded as necessary and supportive services 

that are also delivered to customers in order to fulfill the success of prominent 

activities. In this example of the Bed and Breakfast service, we set up reservation 

service and recommendation service for prominent activities. Therefore, to achieve 

the above services needs to build a stable infrastructure environment which supports 

the auxiliary activities. 
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Table 8 - 5 The analysis of the Bed and Breakfast service sector 

 Target value definition 

In this step we define two values, including prominent values and auxiliary 

values, which service providers would like to co-create with their customers. 

Prominent values are the most important values that service providers concern about. 

Auxiliary values are also necessary for service providers to deliver and co-create with 

the customers before generating prominent values. This study assumes that Bed and 

Breakfast companies pay attention to information gathering and service visibility that 

belong to prominent values. Besides, trust and easy-to-use are two auxiliary values for 

service providers to take into account. 

 Operant-based data inputting 

Before inputting the data to fill the table, we need to define the suitable 

indicators to represent the levels between alternative objects and target values based 

on the characteristics of specific domains. Owing to the consideration of S-D logic we 

try to come up with several indicators which are involved with customer 

participations. For example, the indicator of frequencies of customer reservation can 

value the strength between the reservation service and information gathering. If many 

customers had reservations for Bed and Breakfast companies, it is obvious that 

 Auxiliary Value Prominent Value  

Trust Easy-to-use 
Information 

Gathering 

Service 

Visibility 

Summary 

Auxiliary 

Activity 

Infrastructure 

Building 

numbers of 

transactions 

numbers of 

customer 

registrations 

   

Prominent 

Activity 

Reservation 

Service 

  frequencies of 

customer 

reservation 

 

 

Recommendation 

service 

  

 

ranking 

scores from 

customers 

 

 
Summary      
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customers can easily gather and find the related information for the companies. 

Besides, before delivering reservation service and recommendation service to 

customers, service providers must make sure that their basic infrastructure (i.e. 

hardware and software) is steady and reliable for customers to access. We also can use 

the indicator of numbers of transactions to express the relations between infrastructure 

building and trust. The more numbers of transactions the companies have, the more 

trust customers have. 

 Operant-based data processing 

This step can also be computed to contribute to graphic analysis results and 

useful information according to above quantitative data in practice. For example, we 

need to collect the data of above indicators (e.g. frequencies of customer reservation, 

or numbers of transactions) by retrieving transactional data of Bed and Breakfast 

companies. In addition, service providers can set appropriate weight for each indicator 

in order to response the influence in practice. 

 Service-based spillover analysis 

After the data processing, we can have the further analysis based on the specific 

problems and domain knowledge. For example, while the indicator of numbers of 

transactions shows low score that means customers do not have sufficient confidence 

with the service, service providers should improve their on-line transactional 

mechanism for attractions of customers. Consequently, the analysis results are useful 

for service providers to have creative service activities for service innovations. In 

conclusion, the purpose of this case study would like to take the circumstances of 

service industries in Taiwan and analyze the spillovers effects of the Exquisite 

Technology by using the S-D logic based input-output analysis approach. For the 

macro perspective of service industry, the analysis results indicate that Culture, Sport 
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& Leisure service industry has a good possibility to benefit from the Exquisite 

Technology owing to the huge gap between the present position and the target. 

Moreover, this study uses three cases (i.e. Movie service, Chinese Professional 

Baseball League, and Bed and Breakfast service) to engage the further analysis and 

show that Bed and Breakfast service can achieve high beneficiary impacts by 

adopting the Exquisite Technology. Besides, for the micro perspective of service 

industry, we also exemplify some appropriate services to enhance the integrity of 

these Bed and Breakfast service firms. 

8.3.4 Summary 

In this section, we would like to demonstrate the feasibility of the S-D based 

input-output analysis approach to measure the effects of technology for the Exquisite 

Technology. The objective is to find a potential service sector to adopt the Exquisite 

Technology. This approach analyzes the influence of technology spillovers by 

employing three levels. The top level is to find a potential service industry for 

adopting the Exquisite Technology; the second level selects the most important and 

suitable service sector in the target service industry and the last level aids service 

providers of this service sector to create innovative service activities and manage 

existing services that customers can be involved in.  

Furthermore, the proposed S-D based approach has elasticity to dynamically 

employ different perspectives to evaluate the effects of technology spillovers based on 

the objectives of three levels in order for integrity and precision. For example, the 

phase of target value definition can be flexibly set in three levels. In the top level, 

we only want to clarify the feasibility of adopting the Exquisite Technology in order 

for value proposition among several service industries. Consequently, the core values 

(namely, delicate, differentiated, deep, and dependable) of the Exquisite Technology 

are important indicators to analyze that while service industries adopt the Exquisite 
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Technology, what levels of these core values service industries can acquire. Moreover, 

total gap score (i.e. TGS) is to delineate which service industries have high potential 

to adopt the Exquisite Technology. In the second level, we attempt to select a healthy 

and substantial service sector of a specific service industry. Hence, this study utilizes 

five official and serviceable indicators (that is, fund, innovation, technology, 

marketing and facility) to define the target values. Hence, we can efficiently not only 

evaluate the alternatives but also find the suitable service sector. Finally, the proposed 

approach is to delineate the possible target values that related to specific services 

based on the notions of operant resources and customer involvement in a selected 

service sector. Service firms within the service sector have to build creative service 

activities and manage existing proper services for customers who can take part in and 

co-create values. Accordingly, the S-D based input-output analysis approach which 

has integrated considerations of three levels is helpful and effective for service firms 

to accurately explore a potential and healthy service sector to adopt a novel and 

innovative technology. 

8.4 Discussions 

8.4.1 Managerial Implications on Technology Spillover and Service Innovation 

As mentioned earlier, technology spillovers will generate positive effects on the 

industry growth. Hence, how to build a feasible approach to accurately measure 

technology spillovers is a critical issue to be further researched. This study proposes a 

S-D logic based input-output analysis approach to help managers to measure 

technology spillovers through a systematical analysis process. Since service firms 

would like to apply existing service technology to different service sectors, managers 

can utilize this approach to explore the potential opportunity for the adoption. The 

S-D logic based input-output analysis approach can provide systematic and insightful 
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analysis results for service firms to intently concern about their possible directions of 

service innovation. Consequently, using this approach would not only save the 

superfluous cost but also reduce the additional effort. Besides, realizing the effects of 

technology spillover is essential for service providers to increase their business 

growth and capability.  

Service innovation has been an important issue for service industries to be paid 

attention to. Sundbo (1997) argued that service firms need to manage their innovative 

activities for services within a systematical search-and-learn process. Besides, Vargo 

and Lusch (2008) noted that customers are the co-creators of values. The major 

feature of the S-D logic based input-output analysis approach is the consideration of 

customer involvement during service delivery. The level of customer involvement can 

be represented as the level of correlations about if service firms can co-create the 

target values with customers. Hence, service providers have to come up with creative 

activities for customers to be engaged in. In addition, service providers also need to 

identify what kinds of essential values they would like to deliver and co-create with 

customers. Service providers can re-analyze the service concept and re-design their 

service system to create excellent service innovations for customers and themselves. 

8.4.2 Concluding Remarks 

Customer involvement for value co-creation is the critical characteristic of S-D 

logic. Magnusson et al. (2003) stated that customer involvement has positive effects 

on the quality of service thought creation for service innovation. Lundkvist and 

Yakhlef (2004) also emphasized that developing a service system for service firms 

needs to involve their customers to generate innovative ideas. Accordingly, service 

firms should find a way to involve their customers to create service values and 

innovations together. In the twentieth century, service industry will be the main trend 

of economic activity rather than traditional manufacture industry. Thus, how to 
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measure the effects of technology spillover, especially the consideration of customer 

involvement, within the service discipline is quite different from the manufactures 

discipline. As aforementioned earlier, this study proposed a systematical, quantitative, 

and expectation-based mechanism to design and manage customer service 

experiences and operations. This research also illustrated the proposed mechanism by 

utilizing the exhibition service sector. Hence, what kind of applications and industries 

can the proposed mechanism apply? Hence, to understand the effects of technology 

spillover is an important idea for find a suitable domains and industries. 

However, the input-output analysis approach is to measure the effects of 

technology spillover based on G-D logic that is only from providers‟ perspective. This 

study aims to propose a new approach for measuring the influences of technology 

spillover on the basis of S-D logic. Consequently, in order to formulate a S-D logic 

approach this study attempts to apply the input-output analysis approach and modify 

the steps, which originally embodies the production concept, to compute and relate 

with the concept of customer involvement. Furthermore, service providers can employ 

this new systematical approach to find potential opportunities to spread their service 

technology around to create core values with customers. 
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CHAPTER 9  

 

DISSCUSIONS AND 

IMPLICATIONS 

 

This research aims to propose a methodology for service experience design and 

management in real-time dynamic service context underlying the service science 

discipline. After delineating and addressing the details of the systematical and 

integrative approach and empirical results in previous chapters, Chapter 8 will provide 

a discussion about our research questions resolution and the managerial implications 

for service experience design and management in dynamic service context. We also 

summarize the overview of research methods employed respectively in each chapter. 

9.1 Discussions 

Since service industry has been an important role to drive the economic growth, 

service providers need to understand clues of customer experiences to provide 

customers with satisfactory service experiences (Berry et al., 2002; Meyer and 
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Schwager, 2007). Good service experiences can lead customers to be loyal and 

enhance the reputation of service providers in order to increase profit. Service 

experiences compose of many service encounters which significantly influence 

customers' assessments of service consumption experiences (Soloman et al., 1985; 

Lewis and Entwistle, 1990). Consequently, managing customer service experiences 

has been a critical issue to be noticed and discussed. Furthermore, Parasuraman et al. 

(1991) noted that service providers must realize customer needs in order to fulfill 

customer expectation and achieve high customer satisfaction. Thus, managing 

customer expectation is an important approach to enable customers to have good 

service experiences (Kurtz and Clow; 1992-93; Pitt and Jeantrout, 1994; Clow and 

Beisel, 1995; Coye, 2004). 

Accordingly, we would like to find any possible clue and build a useful 

mechanism to enable customers to have appropriate service experiences. This research 

aims to propose a systematical, quantitative and expectation-based mechanism to 

design and manage service experiences and operations. Service providers can 

understand and manage customer expectation to deliver quality service experiences to 

customers by employing the proposed mechanism based on providers‟ capability, 

business goals and customer responses. Customer expectation measurement model is 

the key core of the proposed mechanism to realize and compute the customer 

expectations in real time situations. Meanwhile, managing service operations (e.g. 

technology, environment and frontline) also is the key element of the proposed 

mechanism to facilitate satisfactory service experiences. Consequently, this 

systematical, quantitative and expectation-based mechanism can provide service 

providers with a simple and integrative way to design and manage service 

experiences. 
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In this section we conclude the research results and findings in more details by 

recapitulating the discussions on our detailed research questions. 

(1) How do service providers provide customers with satisfactory service 

experiences through managing customer expectation, service operation and 

customer emotion within cyber-physical service contexts? 

I. The influence of cyber-physical service operation management 

According to the analysis and synthesis of literatures of service operations, we 

concluded three key factors (that is, technology, environment and frontline) that 

directly and indirectly influence the performance of service operations in service 

experiences contexts. The key paper from Voss et al. (2008) noted that there are four 

important necessities of service operation management within the service experiences 

delivery process that includes service provider (i.e. orgware), customer (i.e. 

customerware), service operations (i.e. stageware), and communication platform (i.e. 

linkware). Accordingly, this research builds a conceptual theoretical framework (as 

shown in Chapter 3) to obviously delineate the importance and relations among 

technology, environment and frontline for service operations. In Chapter 7 and 

Appendix A, the engine of the customer expectation management (including 

Hawk-Dove game, PSO, FCM and Coopetition methods) also analyzes the 

influencing levels of service operation management to effectively manage customer 

expectations. For example, the experiment of service productivity of the PSO method 

is to find out the optimum situations of service operations by considering service cost 

(e.g. staff, material, and equipment for offering the services) and service outcome (e.g. 

numbers and transactions of service components). Either service cost or service 

outcome is highly correlated with cyber-physical service operations. To sum up, the 

simulation results and processing mechanism of the engine give us the clear 
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perspective to understand the influence of service operation management. 

II. The feasibility of customer expectation management and measurement 

In this research, we built a cyber-physical service system (i.e. U2EX) with 

several systematical and theoretical methods including Hawk-Dove game and 

customer expectation measurement model (as addressed in Chapter 6, 7). The 

methods of Hawk-Dove game, PSO, FCM and Coopetition (see Appendix A) are to 

deliver expected services and design high-quality service experiences to match 

customer expectation based on the precise calculation and management of service 

operations (e.g. service stuff, equipments or materials). Meanwhile, customer 

expectation measurement model underlying theoretical groundings (i.e. Fechner‟s 

Law and operation risk) is to aid the method of Hawk-Dove game (PSO, FCM and 

Coopetition) to understand the levels of customer expectations and transfer to numeral 

scores while customers receive service experiences according to the computable and 

related indicators (e.g. expectation determinants, average expectation variation, and 

etc.). In Chapter 6, we also conducted the simulations to verify the reliability of the 

customer expectation measurement model. The simulation results show that the 

customer expectation measurement model has high consistency to measure customer 

expectations which can help service providers precisely manage customer 

expectations in real time service contexts. The visitor interview results of the single 

case study (i.e. the U2EX service system in the exhibition) are to delineate that 

visitors in the exhibition can perceive satisfactory service experiences and alter their 

cognitive thinking by experiencing the services of the U2EX service system. This is 

also an evidential clue to exemplify the feasible of customer expectation management 

and measurement. Furthermore, according to the experiment results of evaluation for 

the performance of customer expectation management (as shown in Chapter 7), the 
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variations of desired and adequate customer expectations are in accordance with the 

strategic objective of service providers. Hence, the proposed cyber-physical service 

system has sufficient capabilities to influence customer expectations by managing and 

arranging existing service operations during service experiences delivery. 

III. The relationship between customer expectation, emotion and satisfaction 

According to the analysis and synthesis of previous literatures, customer expectation 

and emotion play critical roles in service experience design and management (as 

addressed in Chapter 3). Understanding the level of customer expectation can enable 

service providers to deliver expected-based services to achieve the customer franchise 

and customer satisfaction. Based on service providers‟ capabilities and business goals, 

they can actively influence customers‟ indigenous feelings (i.e. desired expectation, 

adequate expectation, and zone of tolerance) in order to accommodate the existing 

services by utilizing the expectation determinants. In order to demonstrate the 

relationships between customer expectation, emotion and satisfaction, we not only 

propose a theoretical concept based on the expectation and emotion theory but also 

build three propositions to test the proposed concept (as shown in Chapter 5). We use 

the U2EX service system in the exhibition as a case to evaluate the theoretical concept. 

Furthermore, we also utilize a multimethod (including a single case study, interviews, 

questionnaire surveys, and simulations) to increase the rigor of evaluating the 

theoretical concept. The empirical results are the conspicuous evidences to support 

three propositions and illustrate their relations. Good customer expectation 

management generates both appropriate zone of tolerance of expectations and positive 

emotions. Accordingly, customers can have high customer satisfaction underlying 

appropriate zone of tolerance of customer expectations and positive customer 

emotions. As mentioned earlier, to achieve customer satisfaction and get long term 
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relations with customers, it is a feasible and important way for service providers to 

take into account by managing customer expectations within the real time and 

dynamical service environments. Furthermore, the experiments of evaluation of 

customer satisfaction (i.e. Hawk-Dove game) show that service providers considering 

customer expectation management can have high customer satisfaction. Hence, well 

customer expectation and emotion management can bring customers high-quality 

service experiences according to aforementioned significant evidences and literatures. 

(2) How can the stakeholders build a high-performance service ecosystem via 

information technology and apply this innovative idea into proper domains? 

I. The role of information technology 

In this research, information technology plays an essential role to facilitate the 

performance of service operations management. Meanwhile, delivering appropriate 

cyber-physical services to customers with satisfactory experiences is based on the 

cyber-physical system. For example, building wireless network, mobile handhelds and 

bounded surroundings in the exhibition can be considered as the a cyber-physical 

system on which proper cyber and physical services can be deployed through our 

methodology in order to ensure the quality service experience delivery to customers. 

Furthermore, this research also established a cyber-physical service system (namely, 

U2EX) to illustrate the proposed mechanism based on the Exquisite Technology that 

is to achieve the core values (that is, delicate, differentiated, deep and dependable) for 

service providers and customers (as addressed in Chapter 3). The Exquisite 

Technology enhances and extends the functional role of information technology to 

elaborately aid service providers to design high-quality service experiences that are 

closed to match customer expectations. Consequently, service providers can design 

and deliver appropriate service experiences to customers through the above 
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information technology. 

II. A prominent methodology for a high-performance service ecosystem 

The proposed systematical, quantitative and expectation-based mechanism for 

service experience and operation design and management can be considered as a 

cyber-physical service system. The high-performance service ecosystem is to enable 

all stakeholder (i.e. service providers and customers) to reach their goals respectively. 

In this study, the goal of service providers is to effectively manage customer 

expectations and get high customer satisfaction and the purpose of customers is to 

perceive good service experiences and willing to join the service experience delivery 

In Chapter 5, the interview results also show that visitors can have satisfactory 

perception when exhibitors offer them diversified, appropriate and high-quality 

services. It is obvious that exhibitors can also achieve their goals of managing 

customer expectation and get customer satisfaction, since exhibitors can dynamically 

provide visitors with suitable services to influence their expectations in real time 

environments. The survey results from either exhibitors or visitors expressed that they 

all had highly appreciation of the benefits and values through the U2EX service 

system. Hence, the above research results of the proposed systematical, quantitative 

and expectation-based mechanism present imperative evidences to support the 

formation of the high-performance service ecosystem. Furthermore, according to the 

experiment of evaluation for the high-performance service ecosystem of Hawk-Dove 

game method (PSO, FCM and Coopetition methods), the simulation results obviously 

represented that service providers and customers who utilized the proposed service 

system could successfully acquire values and reach goals. Service providers can 

smoothly realize customer expectation and deliver high-quality service experiences 

through the proposed mechanism. Similarly, customers can receive the expected 
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service experiences and be involved in the service experiences delivery process for 

high satisfaction and value creation. Consequently, the proposed service system in the 

exhibition context can be considered as a high-performance service ecosystem that 

showed significant supports and evidences of customer expectation management for 

building a high-performance cyber-physical service system. 

III. The effect of technology spillover 

This work proposed a systematical, quantitative and expectation-based 

mechanism for service experience and operation design and management. The 

concept of customer expectation management is very important but difficult to 

implement in the real practice. This research built a cyber-physical service system 

(namely, U2EX) with a customer expectation management engine to design and 

dispatch service experiences to customers. Meanwhile, there are several theoretical 

and systematical methods (such as Hawk-Dove game, PSO and customer expectation 

measurement model) of the proposed engine that can compute and manage customer 

expectation by considering service operation arrangement and customer behaviors. 

Consequently, the proposed service system applied in the exhibition service sector can 

be a pioneer application for service experiences design and management on 

implementation in the business practice. In addition, this research also established a 

S-D based input-output analysis approach for measuring technology spillovers based 

on several case studies (as described in Chapter 8). Service providers can find the 

suitable service sectors which can be adopted the proposed systematical, quantitative 

and expectation-based mechanism by the analysis results of measuring technology 

spillovers. The S-D based input-output approach is a feasible and helpful for service 

providers to explore possible clues in order to implement the novel idea into the 

business practice. 
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9.2 Implications 

This research not only addressed the complete details of the systematical, 

quantitative and expectation-based mechanism to design and manage service 

experience and operation but also gave some simulation results as the preliminary 

evidences of implementing the proposed mechanism. Furthermore, we also applied 

the proposed mechanism into a real case in the exhibition and gather customer data in 

order to demonstrate the theoretical concept. Hence, this study concludes the ideas of 

the proposed mechanism and important findings by providing several managerial and 

academic implications as follows. 

9.2.1 Managerial Implications 

(1) Realizing the notion of customer expectation management during service 

experiences delivery. 

Customer expectation has been an important factor to influence customers to 

perceive service experiences across many disciplines. Most service firms and 

researchers have to utilize the survey method with questionnaires to investigate what 

customers expect after they have finished experiencing or purchasing service 

experiences. Hence, the collected data could have a bias that can‟t reflect actual 

customer expectation in that moment of perceiving service experiences. Furthermore, 

it is tough to measure customer expectation while they are in the dynamic and real 

time surroundings. How to capture the customer expectation, thus, has been a difficult 

issue, especially for calculating the customer expectation. This research proposed a 

customer expectation measurement model to quantity customer expectation that 

enables service providers to simply and efficiently realize what customers expect. 

Meanwhile, the study also established a cyber-physical service system which can help 

service providers deliver and design high-quality service experiences to customers 
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based on the different strategies of customer expectation management. Service 

providers can dynamically and immediately manage customer expectation in a real 

time service experience environment. Consequently, service providers can save a lot 

of time and efforts to implement the notion of customer expectation management 

through the proposed mechanism and system.  

(2) Achieving satisfactory customer service experiences by effectively managing 

customer expectations and emotions in service contexts. 

To achieve long-term customer satisfaction is the ultimate goal for service firms. 

This research gives service providers a fundamental clue to further extend the notion 

of customer expectation management for building a complicated and integrated 

system considering customer mental status (e.g. customer emotion or customer 

intention) in order for customer satisfaction. When service providers offer more 

suitable services to influence customers by using expectation determinants, customers 

who generate appropriate expectations can perceive the benefits through the delivery 

of proper services and get satisfaction. In other words, service providers can define 

different expectation management strategies to not only attract repeated and potential 

customers but also increase their competitions in the market. Meanwhile, although we 

have known service operation management is a important way to build an 

atmospheric service environment to enable customers to have positive emotions, good 

customer expectation management also results in the higher positive customer 

emotion. For high customer emotions, service providers have different strategic 

decisions to strengthen the considerations of either service operations or customer 

expectations according to different situations (such as customer types, timing, 

resource arrangement, or business purposes).  

(3) Co-creating a service experience ecosystem for maximizing values and 
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profits. 

Pullman and Gross (2004) noted that service providers can increase customer 

loyalty to get high profit through developing their high ability of service experience 

design. Thus, how to provide customers with good service experiences has been also a 

vital issue in the academia and the business field. As mentioned earlier, there are 

many key issues (such as service operation, or customer emotion) correlating to the 

topic of service experiences. Service providers always have to pay more attention to 

service operation arrangement for delivering and designing service experiences by 

estimating service materials, stuff or customer preference based on their past 

experiences that could result in additional efforts and cost. Meanwhile, service 

providers may not satisfy customers without delivering expected service experiences.  

This study is to propose a systematical, quantitative and expectation-based 

mechanism for service experience and operation design and management. While 

service providers do create service experience activities that customers can be 

involved, customers can co-create service experience values with service providers 

and other customers. Thus, customers receive expected service experiences that can 

result in high customer satisfaction and repeated customers. On the other hand, by 

using the systematical and integrative approach, service providers can successfully 

make use of existing resources, equipments and employees for better service 

operation management to dispatch satisfactory service experiences. Service providers 

can also deduce the additional efforts and cost and match customer expectation by the 

proposed mechanism. Hence, service providers can attract more repeated customers to 

increase the service profits. This proposed mechanism helps service providers not 

only decrease the cost and efforts of service operation management but also increase 

the values and profit with customers within the service experience ecosystem. 
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(4) Duplicating an innovative and novel technique to different domains for 

reaching high business benefits and competitive market position. 

In the era of globalization, businesses have to face a lot of challenges from 

customers and competitors, so they invest a lot of time and money in developing 

innovative and novel techniques to resolve customer problems and satisfy customer 

needs. The best way for these innovative and novel techniques is to export or apply 

into suitable industries or domains rather than only for either one industry or one 

company. How to maximize the values of these innovative and novel approaches is 

very important for businesses to take into account, especially for service firms. 

Service firms should be based on the characteristics of service-dominant logic (such 

as customer involvement, operant resource and so on) that is more complex than 

goods-dominant logic. Hence, this research built a S-D based input-output analysis 

approach for measuring technology spillovers to resolve the above problem. The S-D 

based approach also can be considered as a primary groundwork that service firms 

can continuously add new ideas and improve the S-D based approach for better 

performance of measuring technology spillovers. On the other hand, service firms can 

employ the S-D based approach to explore possible applications that can be adopted 

these innovative and novel techniques based on empirical analysis and synthesis. 

Consequently, service firms can find the opportunity of exporting these techniques to 

increase the application areas that they can gain high business benefits. Meanwhile, 

since these innovative and novel techniques have been applied to many areas and 

became more and more important, service firms, thus, became predominant to have a 

competitive market position. 

9.2.2 Academic Implications 

With the development and deployment of the U2EX service system, we realize 
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an important issue about the training sets and time required for the U2EX service 

system deployed at the exhibitions. The U2EX service system is to provide the 

stakeholders (i.e. visitors, exhibitors and organizers) with the four core values (that is, 

Delicate, Differentiated, Deep, and Dependable) of the Exquisite Technology in the 

exhibition context. In order to achieve the core values, the stability and accuracy of 

the U2EX service system for delivering suitable services are extremely important. 

Furthermore, the exhibition is a non-membership service sector that visitors don‟t 

need to pre-register before entering the exhibition. Even though visitors can 

pre-register in the exhibition website, the information of the visitors is very limited for 

exhibitors to effectively pre-analyze. As mentioned earlier, the U2EX service system 

is learned and adjusted to converge toward an appropriate status through continuous 

visitors‟ inputted data during the exhibition. Although the simulation results show that 

the performance of the U2EX service system is not bad, visitors still perceived few 

unsatisfactory services via the U2EX service system based on the interviewees‟ 

responses. Hence, the concerns of the U2EX service system training is a critical issue 

that we should take into account, especially in the real time and dynamic exhibition 

environment. This issue will also give rise to several important academic 

perspectives:  

(1) The thresholds of visitors’ training data of the U2EX service system: 

Since the learning mechanism of the U2EX service system is continuously 

training and modifying through the real-world inputted data (i.e. visitors), the number 

of training sets and iterations should be carefully taken into account. In this study, we 

conducted market surveys and exhibition industrial experts to explore the suitable 

training sets and iterations through the experimental simulations. For instance, the 

appropriate training iterations for the convergence of the HDG method and the 
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customer expectation measurement model are 40 runs and 10 runs respectively. 

However, yet the given settings could be not very precise and suitable to illustrate and 

imitate the real-world visitor behaviors, so the parameters of the engine have to be 

further tuned by increasing the inputted visitor data. Although it is necessary to 

continuously learn and search the suitable parameters in real time exhibition contexts, 

the tolerant boundary of exhibitors underlying their limited resources and cost is the 

most important condition to terminate the training iterations. 

(2) The adoption the U2EX service system across different exhibitions: 

The purpose of the U2EX service system is to provide all stakeholders with 

appropriate services. Moreover, there exist different backgrounds, cultures, and visitor 

types across diverse exhibitions. For example, visitors from dissimilar exhibitions 

could have different perceptions while experiencing the same services via the U2EX 

service system. In order to enhance the adoption of the U2EX service system, we 

briefly divide customer expectation variation and service provider capability into two 

categories (i.e. high and low) respectively to dispatch a suitable approach to serve 

specific visitors in Chapter 4. This is believed to be a feasible way to simplify the 

complex level of grouping visitors into several types across different exhibitions. For 

visitors‟ purposes, we also simply group them into two types (such as, one is for 

searching specific products or services and the other is for exploratory). Consequently, 

the U2EX service system has the high adoption to serve stakeholders within diverse 

exhibitions. However, the flexibility to dynamically alter the categories of the U2EX 

service system is considered to be essential and worth of future exploring. 

9.3 Overview of the Research Methodology 

In this section, we briefly overview the research methods, followed by the 

methodology for researchers/service providers to replicate the systematical, 
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integrative and quantitative mechanism of Exquisite Technology in the future.  

9.3.1 Research Methods for This Study 

In order to enable service providers to increase high-quality service experiences, 

customer satisfaction and value co-creation in cyber-physical environments, this study 

proposed a systematical, integrative and quantitative mechanism of service experience 

and operation design and management to build a high-performance ecosystem for 

service providers and customers. The proposed mechanism is composed of three 

elements: an approach to deliver high-quality service experiences, a theoretical 

concept for building high-quality service experiences and achieving customer 

satisfaction and an approach to apply the proposed mechanism to suitable domains (as 

shown in Figure 9-1). First, for high-quality service experiences delivery, this study 

mainly took customer expectation management and service operation management 

into account. Since the previous studies emphasized the importance of customer 

expectation management (Parasuraman et al., 1991b; Pitt and Jeantrout, 1994) after 

the delivery of service, there was no effective way to measure and manage customer 

expectations in real-time service contexts. This study proposed a customer 

expectation measurement model to assess customer expectations while customers are 

receiving service experiences (by adopting Fechner‟s law and the concept of operation 

risk). Meanwhile, this work used several intelligent methods (including HDG, PSO, 

Coopetition, and FCM) to design the detailed implementation tactics of customer 

expectation management and service operation management and also simulated the 

possible behavioral events within the service experience delivery context. The 

objective of adopting these intelligent methods is to substantiate an abstract idea of 

customer expectation management in real-time service context as within the 

cyber-physical service delivery. We also employed the main feature of these methods 
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(that is, optimization) to manage service operations of service providers to have high 

service productivity underlying the existing resources. In order to demonstrate the 

feasibility and implementation of the systematical, integrative and quantitative 

mechanism, this research developed a prototype of a service exhibition system (i.e. 

U2EX service system). 
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Figure 9-1 The interdependence of the research methods 
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Furthermore, as mentioned in Chapter 3, the expectation theory is an important 

foundation to design a satisfactory service experience. However, even though service 

providers make efforts to manage customer expectations at real time during service 

experience delivery, customers may not be ensured to have positive responses and 

behaviors. The emotion theory can be adopted to fill the gap based on a critical notion 

that customers easily spend more time and money in purchasing services while they 

are in pleasure emotional status. Hence, we proposed a new theoretical concept by 

combining the expectation theory with the emotion theory to resolve the above issue. 

Consequently, we conducted a multimethod (including a single case study, interviews, 

simulations, and questionnaire surveys) to get more solid evidences across different 

perspectives (i.e. customers and providers) in order to evaluate this new concept. This 

theoretical concept is the fundamental basis to design and manage high-quality 

service experiences. Last, after we have built a systematical, integrative and 

quantitative mechanism, how will researchers use this mechanism to apply to suitable 

service sectors in the future? Hence, this study designed a service-dominant logic 

input-output approach based on the idea of technology spillover to explore the 

potential domains for applying this proposed mechanism. Because the traditional 

input-output approach is established based on the good-dominant logic, it is difficult 

to express the influences of intangible services. The most importance and unique of 

the service-dominant logic input-output approach is to emphasize the value 

co-creation through customer involvements during service experience delivery.  

In summary, we attempt to delineate the overview of our research methodology 

in this section in order to help researchers understand what and why the research 

methods conducted in this research. 

9.3.2Methodology for Replicating the Proposed Mechanism of Exquisite 

Technology 
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We have known the research methods in details to achieve our research 

objectives according to the subsection 9.3.1. The methodology for researchers/service 

providers to replicate the proposed mechanism to other cyber-physical service 

systems is composed of three phases as shown in Figure 9-2. 

(1) Define the design logic of the cyber-physical service system 

In the first phase, researchers/service providers have to define the applicable 

boundary and existing issues in the real world for matching the cyber-physical service 

context. Meanwhile, researchers/service providers should plan the design logic, 

including the strategies of customer expectation management and the critical 

considerations of service operation management, of service experience and operation 

design and management for cyber-physical services based on the notion of the 

Exquisite Technology (Table 3-2), the conceptual framework (Figure 3-4) and the 

strategic flow of customer expectation management (Figure 4-3).  

(2) Establish the engine of the cyber-physical service system 

After defining the design logic of the cyber-physical service system, 

researchers/service providers need to design the system architecture (Figure 4-1) and 

the core design process (Figure 4-6) of the cyber-physical service system which are 

the guideline to build the engine of the cyber-physical service system. There are two 

important elements of the engine including the intelligent methods and the customer 

expectation measurement model. Researchers/service providers need to identify the 

requirements of service providers and customers in order to select from the four 

intelligent methods of customer expectation management (including HDG, PSO, FCM 

and Coopetition) (Figure 4-4 and Figure 4-5). In managing customer expectations for 

better service experiences, the customer expectation measurement model (Figure 4-5, 

Figure 6-2 and Figure 6-5) should also be adopted for customer expectations 
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realization in real time to co-work with the four intelligent methods. Service operation 

optimization can then be achieved by the four intelligent methods which help service 

providers to deliver exquisite service experiences while optimizing the existing 

services considering resources and cost. In addition, it is required to map the 

expectation determinants and service tactics (Figure 4-2) to service components   

(i.e. existing services implemented in real world).   

(3) Measuring the effects of technology spillovers 

Finally, researchers/service providers may not utilize the instantiated mechanism 

to develop only one cyber-physical service system for service experience and 

operation design and management in one specific domain;   they can explore the 

potential applications for adopting the instantiated mechanism to a new field by using 

the S-D logic based input-output analysis approach (Figure 8-2) to measure the effects 

of technology spillovers. 

 

 

 

 

 

 

 

 

 

 

Figure 9-2 Methodology for replicating the proposed mechanism 
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CHAPTER 10 

 

CONCLUSIONS 

 

In this chapter, we will first address the overview of delineate research contributions 

of this study in Section 10.1 and then propose several limitations of this research in 

Section 10.2. In Section 10.3 we provide several future research directions based on 

aforementioned limitations. 

10.1 Overview of the Study 

Meyer and Schwager (2007) argued that appropriate customer experience 

management can match customer needs and achieve customer satisfaction by 

understanding customer behavioral clues and past patterns in the service experiences 

delivery process. Consequently, designing memorable customer experiences is an 

important approach to successfully manage customer experiences (Pine and Gilmore, 

1998). Besides, the service experiences delivery process is so changeable and 

complicated that service providers have to find a suitable way to well design and 

manage. Hence, we make the overview and to the summary for our research as 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 202 ~ 
 

follows. 

In this research, we not only have discussed the importance and relations of the 

key factors (namely, customer expectation, service operation, customer emotion and 

other minor factors) underlying the service science background that would 

significantly influence customer service experience, but to also synthesized the 

feasible ideas and approaches of the key considerations to build in our proposed 

mechanism (as mentioned in Chapter 2). The conceptual theoretical framework of 

service experiences (as depicted in Chapter 3) explicitly delineates an integrative 

perspective of the relations among the important elements in order to create 

high-quality customer service experiences.  

Customer expectation management is also an important approach to affect 

customer perception of service experiences. In recent studies, the issue of customer 

expectation has been continuously discussed, yet the immediate and momentary 

evaluation of customer expectation within the service experiences process is less 

mentioned and investigated. This study applied the concept of customer expectation 

management into a cyber-physical service system (namely, U2EX) (as shown in 

Chapter 4) within an exhibition context by employing theoretical and systematical 

methods (that is, Hawk-Dove game) (as shown in Chapter 7). According to providers‟ 

strategies and customer behaviors, service provides can dynamically utilize specific 

expectation tactics to influence customer expectation in real time for high customer 

satisfaction. Thus, this research proposed the obvious evidences for service providers 

and researchers to illustrate the feasibility of customer expectation management 

within the real time surroundings. 

Furthermore, positive customer emotions (e.g. pleasure or existing) can 

encourage customers to spend more time staying and purchasing in the surroundings 
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(as depicted in Chapter 3). Service operations management is to build an atmospheric 

environment for positive emotions customer. The service system, meanwhile, delivers 

appropriate cyber-physical services to customers based on managing service 

operations that considers not only the physical part (i.e. environment settings, and 

employee treatments) but also the cyber part (i.e. technology facilitation). Hence, this 

study proposed a theoretical concept concerning value in use based on the integration 

of the expectation theory with the emotion theory. The empirical results showed that 

customers can perceive satisfactory services to get high customer satisfaction 

underlying appropriate customer expectations and positive emotions (as described in 

Chapter 5). This can be served as a vital evidence to enable service providers to focus 

on the issue of customer expectation management.  

Since it is difficult to measure customer expectation via suitable calculations, this 

study also built a quantitative and theoretical model for measuring customer 

expectation (as described in Chapter 6) based on the Fechner‟s Law and the concept 

of operation risk. Service providers can immediately understand and acquire desired 

and adequate customer expectations to give customers suitable service experiences by 

employing computable indicators. Consequently, the expectation measurement model 

can be further extended and modified with existing situations to apply to practical 

service sectors and academic research fields.  

Last, we proposed an S-D based input-output analysis approach for measuring 

the effects of technology spillovers (as addressed in Chapter 8). Since the proposed 

mechanism of expectation-based service experience and operation design and 

management is demonstrated and applied to the exhibition service sector, we would 

like to export the advantage and usage of the proposed mechanism to other feasible 

domains and service sectors. Compared to the product-based mindset of the G-D logic, 
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the S-D based approach emphasizes the ideas of customer involvements and operant 

resources for value co-creations between service providers and customers. The 

proposed S-D based approach can be considered as a novel foundation and cue for 

researchers to further study technology spillovers. 

10.2 Research Contributions of the Study 

As mentioned earlier, this research aims to propose a systematical, quantitative 

and expectation-based mechanism to design high-quality customer service 

experiences. Hence, this study makes two significant research contributions to the 

academic areas and practical fields. 

(1) Building the preliminary research groundwork to Service Science. 

Service Science is an emerging filed across different existing disciplines that aim 

to build an appropriate service system to create and capture value-in-use based on 

plentiful knowledge through services (Spohrer et al., 2008). Since Service Science is 

still on the developing stage, it is extremely important for researchers of a burgeoning 

research area to build a solid foundation. For instance, how to develop an explanatory 

theory to analyze and describe one phenomenon in a new research area is an essential 

research topic. In this study, we attempt to establish a systematical, integrative and 

quantitative mechanism of service experience and operation design and management 

for a high-performance service ecosystem by considering the service operation aspect, 

the customer psychology aspect, the information technology aspect, the marketing 

aspect and the business administration aspect. How can we deal with practical 

problems and what are the critical factors based on the notion of Service Science 

rather than the traditional thinking? In other words, this study can be regarded as a 

demonstration to serve as a preliminary cornerstone for Service Science.  

(2) Proposing the innovative and systematical methodology to the service 
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experience issue. 

By reviewing previous studies, service experiences are influenced by many 

critical factors including service quality, service encounters, service operations, 

customer expectations, service recovery and etc. It is very difficult for service 

providers to swimmingly design and deliver appropriate service experiences to their 

customers, so service providers always resolve service problems respectively via ad 

hoc ways without a systematic and efficient approach. This study is to propose a 

systematical and innovative methodology to help service providers develop 

appropriate service experiences by effectively and efficiently managing customer 

expectations and service operations. This study proposed an innovative and unique 

thinking to confront the existing problems while designing and managing service 

experiences. Hence, the proposed methodology could be considered as a promising 

approach and direction that practitioners or researchers can continue to pursue further 

issues (such as service experience evaluation, service experience marketing, or 

technical service operation) on service experience delivery and service operation 

management.  

10.3 Limitations of the Study 

Although this work proposed a systematical, quantitative, expectation-based 

mechanism of service experience and operation design, management and an S-D 

based input-output analysis approach for measuring the effects of technology 

spillovers, there are still three major limitations of this study as below. 

(1) Customer service experiences could be affected by other possible factors. 

In this study, although we addressed three key factors (namely, customer 

expectation, service operation, and customer emotion) and other factors (i.e. service 

quality, or atmosphere) that directly or indirectly influence customer perception of 
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service experiences, there are many possible factors affecting customer service 

experiences. For instance, service recovery management is an important way to serve 

customers who encounters failure service experiences for better resolutions and 

mental feelings (Kelley and Davis, 1994). Besides, the internal services of employees 

and service firms also have vital impacts on customer service experiences (Heskett et 

al., 1994). However, owing to the limited resources and time, this study only took 

aforementioned factors (i.e. customer expectation, service operation, and customer 

emotion) into consideration to build the aforementioned mechanism for the research 

boundary of this study.  

(2) This research applied the proposed mechanism to the exhibition service 

sector. 

As mentioned earlier, this study illustrated the idea of customer expectation 

management by building a cyber-physical service system (namely, U2EX) to aid 

service providers in design and to deliver appropriate service experiences to 

customers. The service experiences delivery process is so complicated and changeable. 

How to describe and set up the research scope of the service experiences process 

should be clearly defined. In order to simply and distinctly demonstrate and 

implement our proposed idea, we still have to select the exhibition context as a 

restricted and feasible research boundary. Furthermore, this study also focused on the 

cyber-physical services based on well service operation management. Hence, the 

exhibition service sector is suitable and easy to test the proposed idea and mechanism. 

However, once we would like to apply this idea and mechanism to other possible 

service sectors and domains, the details of the proposed idea and mechanism should 

be dynamically adjusted and modified. 

10.4 Further Research Directions 
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According to aforementioned limitations, we will outline several further research 

directions. First, a complete methodology to design high-quality service experiences 

is needed to pay attention to more important factors for closely matching the 

real-world customer requirements (such as internal employee training education, 

service failure, and service culture and strategy etc). In this study we proposed a 

systematical and integrative approach by considering customer expectation 

management, service operation management and customer involvement which are 

regarded as a fundamental groundwork to continuously stack up above critical 

elements in order to design more suitable service experiences for customers.  

Second, to deeply analyze customer mental status should be further investigated. 

Since customer emotion is a key to influence what they feel while perceiving service 

experiences, how to either manage or recognize customer emotions is an important 

issue and can aid service providers to immediately deliver appropriate services to 

response customers. Besides, we proposed a quantitative customer expectation 

measurement model based on Fechner‟s law and the concept of operation risk to 

measure real time customer expectations, so the values of customer expectations are 

absolute numbers. However, customers from dissimilar backgrounds and cultures 

have different cognition of their mental expectations. In order to precisely express the 

value of customer expectation, the proposed model will be further refined to subsume 

the FUZZY method.  

Last, in this study, we applied this systematical and integrative mechanism of 

expectation-based experience and operation design and management into the 

cyber-physical service context (i.e. the exhibition environment), because we need to 

define our research boundary to increase the feasibility for implementing the proposed 

approach. In addition, the situation of the open space (such as the tourism service 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 208 ~ 
 

sector, or the transportation service sector) is so complex than the limited boundary 

scope that is needed to take more considerations into account. Hence, the advanced 

analysis of the proposed approach to implement in the open space should be further 

examined. 
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APPENDIX A 

A.1The Particle Swarm Optimization Method of the Engine
3
 

A.1.1 Introduction 

The PSO-based intelligent service dispatching mechanism includes six modules 

(as depicted in Figure 6-7) to deliver high-quality service experience by embedding 

the notion of customer expectation management. Firstly, the preference identification 

module automatically gathers customer preference information and defines the 

strategy of customer expectation management. Next, the PSO-based determinant 

selecting module selects the effective expectation determinants and arranges the 

service encounters via a series of precise and systematical computations according to 

customer preference information, provider offering cost, and existing resource. Thus, 

the contextualized journey decision module takes the context into consideration for 

choosing proper service encounters. Besides, the expectation measurement module 

can calculate the values of customer adequate and desired expectation in order to 

dynamically ensure to select appropriate services.  

Accordingly, the service component execution module can provide customer 

with high-quality services and experience within service encounters. Meanwhile, the 

proposed mechanism not only continuously collects the processing data in real time 

but also examines historical data to refine the logic rules of dispatching services to 

suit the actual situations from the knowledge database systems (e.g. encounter data 

database, expectation implements database and customer pattern database). Besides, 

for service providers that have the lower capability and their customer expectations 

                                                 
3
 Yen-Hao Hsieh, Soe-Tsyr Yuan and Ruei-Lin Guo, “A PSO-based Intelligent Service Dispatching 

Mechanism for Customer Expectation Management within Service Encounters,” Working paper, 

2010. 
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are extremely changeable, they belong to the Development quadrant that service 

providers can reduce cost and staff to search new business directions (as shown in 

Figure 4-2 of Chapter 4). The PSO method can clearly represent the agents of 

providers and customers to find the appropriate strategies during service experiences 

delivery.  

A.1.2 Introduction of Particle Swarm Optimization Method 

 

 

 

 

 

 

 

 

 

 

 

Figure A-1 The logic of the particle swarm optimization method 

A.1.2.1 Preference Identification Module 

The preference identification module is to collect customer (i.e. visitors) 

preference information by identifying visitors‟ profiles, needs and service preference 

through their inputs; thus, the mechanism can specify the service requirement for the 

visitors and reflect the true thoughts in their mind. The preference information 

includes visitors‟ profile, selected service type, the target product type, the preferred 

service vendors, and the willing spending time on service journey since the visitors‟ 

inputs. Meanwhile, this module will also automatically define a proper strategy type 
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for managing customer expectation for specific customers based on the preference 

information.  The following module (namely PSO-based determinant selecting 

module) can then select proper candidate determinants that can effectively control the 

visitors‟ expectation. Table 1 details data items of customer preference information. 

A.1.2.2 PSO-based Determinant Selecting Module 

The PSO-based determinant selecting module employs the particle swarm 

optimization to simulate the environment of service experience delivery in order to 

select effective expectation determinants and assist service providers to manage 

customer expectation. The module uses service operation inputs (including equipment, 

staff, and materials etc.) from service providers and service outcome (including value, 

and emotions etc.) from customers. The service considers intangible in nature and 

comprises of customer experience and service outcome. On the other hand, customer 

experiences are parts of the service operation process. Furthermore, these service 

operations are offered by service providers and used by the customers, which are 

called the customer processing operations (Morris and Johnston, 1988). Hence, the 

service operation process and the customer experience have the overlap in terms of 

service productivity (Johnston and Clark, 2001). Furthermore, the operation of the 

module utilizes PSO to find the effectively-controlling expectation determinants 

based on the service productivity concept that was proposed by Johnston and Clark 

(2001). That is, the optimization problem for PSO to resolve is the multi-objective 

function as shown in the Equation A-1 is composed of maximized customer‟s value 

(value extraction objective) and minimized service provider‟s offering cost (cost 

extraction objective). 

Maximize Productivity = Value / Cost     (A-1) 

To further detail this multi-objective function, the main objective function 

Productivity(X) comprises two objective functions (as shown in Figure A-2). One is 
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the Value(X) objective function which explores how to decide the expectation 

determinant by maximizing customer values (service outcome). The other is the 

Cost(X) objective function which explores how to decide the expectation determinant 

by minimizing service cost. X is the determinants condition variable. Consequently, 

the PSO-based determinant selecting module is to select the appropriate expectation 

determinants by maximizing the function Productivity(X).  

 

Figure A - 2 The objective functions in PSO-based Selecting Module 

 

 

 

 

 

 

 

 

 

 

Figure A - 3 The journey arrange process 
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appropriate service encounters for customers by considering contextual factors which 

consider the distance between encounter points, the spending time that visitors can 

endeavour, visitors‟ preference vendor, target product and the expectation 

measurement outcome through interacting with expectation measurement module to 

arrange the service encounter points. In this study, we assume that each determinant 

can associate a list of possible expectation-based service tactics to exercise, and each 

service encounter can also have some service tactics (that can be mapped to some 

determinants).  

This module then arranges the service journey based on the three main steps as 

shown in Figure A-3 First, the encounter points that should be arranged in the service 

journey are filtered by the chosen determinants decided by the PSO-based 

determinant selecting module and the preferred service vendors and target product 

type in preference information. Second, the module calculates the distance among the 

filtered encounter points which are the candidates for arranging in the service journey, 

and then arranges the service journey that let customers walk for all the encounter 

points in the smallest distance. Therefore, the module utilizes the nearest neighbor 

algorithm that can find the minimum distance for each connect component to generate 

the sequence of encounter points. But this step detects the summation of the average 

serving time of accumulated encounter points in the service journey generated by first 

step; and this step adjusts the sequence of encounter points in service journey if the 

summation of the average serving time exceeds the willing spending time of customer. 

But the assumption is that the encounter points of customer‟s preferred vendors are 

must set into the journey.  

Third, for a service encounter arranged in the journey, the contextualized journey 

decision module will send the associated determinants to the expectation 
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measurement module in order to ensure if the influence effect of the determinants 

works in line with the selected strategy for managing customer expectation (e.g. the 

customer‟s desired level expectation keeps arising and the adequate level expectation 

keeps stabilizing). The expectation measurement module will give the values of 

adequate and desired expectations and feasible service tactics back to the 

contextualized journey decision module by theoretical and quantitative notions. 

Consequently, the contextualized journey decision module will deliver these tactics to 

the service component execution module to select proper service components for 

service experience delivery and customer expectation management. Besides, the 

module also decides the tactics which are sent from the expectation measurement 

module should be used in each encounter point and then sends the information to the 

tactics service component execution module. 

A.1.2.4 Expectation Measurement Module 

The expectation measurement module is to measure the likely performance of 

selected determinants delivered by the contextualized journey decision module via 

calculating the computable indicators (e.g. the numbers of determinants, the average 

variation of customer expectation, provider capability, and so on). The expectation 

measurement module generates two outputs, which include the scores of customer 

expectation and feasible service tactics, to the contextualized journey decision module. 

The contextualized journey decision module delivers the outputs from the expectation 

measurement module and information of the context in service encounters to the 

service component execution module in order for high-quality service experiences. 

Thus, the expectation measurement module is a critical function for realizing 

customer mental status, and ensures the integrity and effectiveness of service 

experience delivery of the proposed mechanism. 

A.1.2.5 Service Component Execution Module 
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According to the service tactics proposed by the contextualized journey decision 

module, this module is to select and execute service components in service encounters. 

Furthermore, this module employs the perspective of the social exchange relationship 

value between service providers and customers to lead customers who become the 

promoters and value co-creators during service experience delivery (Bettencourt, 

1997). In other words, the exchanged value obtained by customers during service 

encounter can lead them have more willingness to play the partial employee role to do 

the promotion for the service provider.  

The module defines the relative compensation calculation that can be represented 

as the exchanged value of the service from the view of customers. When applying the 

concepts into the exhibition service surroundings, there are four parameters in the 

relative compensation calculation; Oc represents the service values obtained by 

visitors during the service processes, and Ic represents the service effort put by visitors 

by using the service and purchasing the product; thus, these two parameters form the 

service outcome and service income from the visitors‟ point of view. On the other 

hand, Op represents the benefits of service providers by providing the services, and Ip 

represents the costs that service providers need to offer different kinds of services; 

thus, these two parameters form the service outcome and service income from service 

providers‟ point of view. The relative compensation calculation for Oc / Ic and Op / Ip 

are represented as in Equation A-2 and Equation A-3: 

 

             

                                                                                                                                                                  

                                                                                                                                         

 

 

 

 

(A-2) 

(A-3) 

    Oc / Ic = 

    Op / Ip = 
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In Equation A-2 and Equation A-3, the volume of the recommendation for 

services are resulted from the fact that every visitor can recommend the service 

offered by service providers which they have great experience, and the unit visitor 

serving cost for services is calculated from the formula that summation of the services 

cost divides the total number of serving visitors. Besides, the module utilizes the 

average paid concept to measure the average visitors paid for services to get service 

value and weight concepts to measure that how services can aid the transactions occur 

in service encounters. 

In order to involve customers during service experience delivery, this module 

will select proper service components that can meet customer needs and generate a 

great benefit to customers rather than service providers. For instance, this module will 

choose a service component that can make, Oc / Ic > Op / Ip, since the service is 

beneficial and also bring well service experiences to customers. In other words, the 

module treats the exchanged value obtained by customer from their view in terms of 

the relative compensation for social equity; hence, the service component will be 

selected to serve customer if the relative compensation calculation for the value which 

is benefit for customer firstly. 

A.1.3 Experiments and Results 

A.1.3.1 Evaluation for the Performance of Customer Expectation Management 

This set of experiments tries to use three customer stereotypes to validate 

whether the proposed mechanism could effectively manage their expectations based 

on the objectives of stabilizing customer adequate expectations and raising customer 

desired expectations. Table A-1 describes the settings in details for the appropriate 

serving customer stereotypes. Therefore, the experiments simulate five times of the 

processes of the proposed mechanism in order to achieve the objective of managing 

customer expectations. Three customer stereotypes include the appropriate serving 
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stereotype that is suitable type of customers with regard to the current strategy of 

managing customer expectation (i.e. stabilizing the adequate expectation and 

increasing the desired expectation), the extreme opposed serving stereotype that is 

opposite to the appropriate serving stereotype, and the other stereotype that is 

different from above two stereotypes is selected randomly.  

Table A - 1 The settings of customer stereotypes 

Indicators appropriate serving 

stereotype 

extreme opposed serving 

stereotype 

Arrival seldom often 

Capability medium high 

Effort much medium 

Request relation growth 

Subjective preference Medium and low Medium and low 

Since the objective of this experiment is to evaluate the performance of customer 

expectation management through the proposed mechanism, the progressions of 

adequate expectation and desired expectation of three customer stereotypes are 

depicted in the Figure A-4 and Figure A-5 The Adequate(1) and Desired(1) represent 

the appropriate serving stereotype (i.e. blue line), the Adequate(2) and Desired(2) 

stands for the extreme opposed stereotype (i.e. red line), and the Adequate(3) and 

Desired(3) present the other customer stereotype (i.e. green line). 
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Figure A - 4 The progression of adequate expectation 

 

 

Figure A - 5 The progression of desired expectation 

According to the simulation results in Figure A-4, the progression lines of 

adequate expectation are nearly stable by continuously and dynamically managing by 

the proposed mechanism. For example, when the variation of adequate expectation 

value in one run is over than a threshold value (0.5), the mechanism will utilize the 

proper expectation determinants to increase or decrease the adequate expectation 

value for stabilization. Furthermore, although three different customer stereotypes are 

involved in experiments, the simulation results can be significant evidences to 
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illustrate the good performance of customer expectation management of the proposed 

mechanism in terms of stable adequate expectations.  

Figure A-5 shows that the progression lines of desired expectation are 

continuously increased. The simulation results show that the variations of desired 

expectation values of the appropriate serving customer stereotype (namely 

Adequate(1)) are better than the other two stereotypes, since the appropriate serving 

customer stereotype has higher willingness to make effort to be involved in service 

encounters. However, the extreme opposed stereotype and the other customer 

stereotype still can be managed by the proposed mechanism based on the progressive 

tendencies.  

Table A - 2 The analysis of customer expectations 

Stereotype           Expectation Adequate Desired Z Z’ 

Appropriate stereotype  1 1.5 4  7 3 5.5 

Opposed stereotype 4 3.8 6  7.5 2 3.7 

Other stereotype 2 2.6 5  7 3 4.4 

Since the current strategy of customer expectation management is to stabilize 

customer adequate expectation and increase customer desired expectation in order to 

widen the zone of tolerance. Table A-2 shows the analysis of customer expectations in 

detail which the proposed mechanism can achieve the objectives. Z represents the 

initial value of the zone of tolerance, and Z‟ shows the value of the zone of tolerance 

after determinants influenced customers. The Z‟ value of the appropriate serving 

customer stereotype is larger than other two stereotypes (e.g. Z‟: appropriate 

stereotype 5.5 > opposed stereotype 3.7, or appropriate stereotype 5.5 > other 

stereotype 4.4). Consequently, the results can exemplify the good performance of 
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customer expectation management of the proposed mechanism through increasing 

desired expectations. 

A.1.3.2 Evaluation for Service Productivity 

Service productivity is an important issue for service providers to take into 

account. For instance, although service providers can deliver high-quality services to 

customers without efficiency, customers may be not satisfied with services owing to 

additional time cost. This experiment tries to measure the efficiency of service 

productivity via the proposed mechanism. Thus, the concept of service productivity 

can be represented as the service outcome divides the service inputs. In the 

experiments, the numbers of recommendation (SCs_Recom) and the transaction 

weight (SCs_TransWeight) of service components are considered to represent the 

service outcome. When customers would like to recommend the services and have 

transactions through the services in service encounters, the delivered services actually 

influenced customer mental state remarkably. Similarly, the service cost (SCs_Cost, 

includes staff, material, and equipment for offering the services) is to represent the 

service inputs. Therefore, in Equation A-4 the equation of the service productivity can 

be depicted as follows, 

Service productivity = (SCs_TransWeight + SCs_Recom) / SCs_Cost   (A-4) 

 Consequently, the experiments attempt to evaluate the performance of service 

productivity by three strategic conditions. A condition means the consideration of 

transaction benefits and numbers of recommendations of service components during 

service delivery. B condition means only the consideration of transaction benefits of 

service components and C condition means only the consideration of numbers of 

recommendations of service components during service delivery. 
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Figure A - 6 First run of service productivity 

 

Figure A - 7 Second run of service productivity 

 

Figure 6 - 8 Third run of service productivity 
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Table A - 3 The performance analysis of service productivity  

Service Productivity(SP) Analysis 

 

     

1
st
 Run 0.431541 0.373258 0.331364 

2
nd

 Run 0.463449 0.394470 0.343720 

3
rd

 Run 0.444541 0.366718 0.325244 

: The summation of service productivity values from A condition 

:: The summation of the service productivity values from B condition 

:: The summation of the service productivity values from C condition 

Figure A-6, Figure A-7, and Figure A-8 describe the variation of service 

productivity through three strategic conditions. Furthermore, the result of the 

summation of service productivity for each strategic condition can be shown in Table 

A-3. The results show that A strategic condition has better performance on service 

productivity than other two conditions in 3 runs (e.g. 1st Run: 

). B and C conditions only take one factor (e.g. the 

numbers of recommendation, or the transaction weight) into account that lead to 

generate the less performance of service productivity. Hence, the results are evidences 

to support that the considerations of the numbers of recommendation and the 

transaction weight of service components are extremely critical for service 

productivity. In other words, the high service productivity is resulted from the 

efficient mechanism by considering the entire benefit of providers and customers. 

A.1.3.3 Evaluation for the High-Performance Service Ecosystem 

Based on the macro viewpoint, this experiment is to validate the robustness and 

effectiveness of the proposed mechanism in order for a high-performance service 

ecosystem that can create values to providers (e.g. exhibitors and organizer) and 

customers (e.g. visitors) in the service ecosystem (e.g. an exhibition) .  
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To maximize both service providers‟ surplus values and customers‟ surplus 

values are the purposes of this study. Hence, the objective functions of surplus value 

for the high-performance service ecosystem are shown in Equation A-5, 

Maximum  Sp = Pp – (C + V) p             

Maximum  Sc = Pc – (C + V) c             (A-5) 

where Pp means the total values that are obtained by service providers by deploying 

our mechanism (i.e. how success service providers can manage their customers‟ 

expectation), and we use the proportion of zone variation to the original zone to 

represent Pp. (C + V) p indicates the efforts that service providers are willing to make 

for the interactions in service encounters, and can be represented as the utilization 

degree of service components.. Pc represents the total values of customers by 

employing the degree of the customer satisfaction because the customers would get 

higher satisfaction if the more number of service components selected for serving 

them more match their preferences. (C + V) c represents the total cost and efforts of 

customers by using the recommendation effort degree of service components of 

customers. For example, a high-effort customer can accept to recommend services for 

5 times, which can be considered a threshold in the experiments; if the mechanism 

wants the customer to recommend services for additional 2 times, these two 

recommendations could be the effort of the customer in service encounters. Hence, 

this experiment simulates 15 customers, 15 journeys, and 10 service executions which 

can lead to the computation of the values of Sp and Sc to analyze that if these solutions 

can achieve the equilibrium of pareto optimal solutions.  

In order to ensure pareto optimality, the experiments utilize the randomized 

method to generate solutions to represent other possible situations that can be created 

by the other mechanisms (i.e. the mechanisms delivers services without considering 
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customer expectation management).The parameters of the randomized method are 

defined according to some service domain expert and the data of market surveys in 

Taiwan.  

 

Figure A - 9 Pareto optimaity for served customers and random customers 

In Figure A-9, the x-axial represents the Sp and y-axial represents the Sc. The 15 

solutions (rhombus pots) are generated by the collaborative interaction mechanism are 

clustered into a group and the other solutions (circle pots) are attained by the 

randomized method (other allocation strategies) are also clustered into a group; 

therefore, the pots of the rhombus group have the better performance for Sc (customer 

surplus value) than the pots of circle group, and it also cannot find any pots of the 

circle group which their performance for Sp (provider surplus value) are better than 

the pots of rhombus group. Moreover, for any pot of the rhombus group, if there are 

any pots in the circle group that have the better performance in Sc, then those pots in 

the circle group must have the worse-off performance in Sp.  In other words, these 

solutions generated by the collaborative interaction mechanism conform to the 

definition of the pareto optimal solution, and when these solutions can achieve for one 

of the objective, they also do not take disadvantage at least one other objective. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 239 ~ 
 

A.2 The Fuzzy Cognitive Maps Method of the Engine4 

A.2.1 Introduction 

In Figure 4-2 of Chapter 4, the Conservation quadrant for service providers 

aims to find their collaborative partners to increase the diversity of business 

management based on the low provider capability and the low customer variability. 

The FCM-based mental-driven service dispatcher acts as an expectation management 

centric platform. Those lower-competence exhibitors simply need to uncover the 

resource they have and then the system will continuously monitor the visitors‟ state of 

expectation as well as automatically dispatch the service components that effectively 

manage the visitors‟ expectation by considering the mental state nosed out, the 

available resources and other dynamic variations. In other words, the FCM-based 

mental-driven service dispatcher here tries to play a role of a careful controller with 

meticulous care in many dimensions and calculate step by step to find out the most 

cost effective solutions for those with low capability to manage their customer 

expectations by using limited resources and service components under various 

situations. 

To understand the logic underlying service expectation management, we profile 

the tasks of the phased modules acting on customer expectation management as 

shown in Figure A-10. The approach starts from users‟ needs as well as their 

preferences and then outlines the mental-driven service dispatcher. The conception of 

the system combines the expectation measurement model (we mentioned in the 

previous chapter) with the FCM-based architecture which can fruitfully and 

effectively react to the variations. This approach is performed by several control steps 

                                                 
4
 I-Hsuan Chen, Yen-Hao Hsieh and Soe-Tsyr Yuan, “A FCM-Based Approach to Expectation 

Management in Dynamic Resource-Bounded Service Context,” International Conference on 

Service Science and Innovation, Taipei\August, 2009. 
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as shown below and the detailed control techniques will be elaborated in the 

following subsections.  

 Step 1: Construct a FCM model that comprises two parts: the core layer and 

the application layer. The logic of shaping the core layer acts according to 

the nature of customer expectations. When it comes to building the 

application layer, the association rules technique is used to create the second 

part of the FCM model automatically from the application data. 

 Step 2: Import the data into the concepts in the periphery of the model and 

then the value of every concept in the model is enriched. 

 Step 3: Based on the value of each concept, we can make decision stratum 

by stratum. The decision making in each stratum sometimes directly comes 

from the result of each stratum, yet sometimes additional calculations are 

needed. 

The services delivered by this mental-driven service dispatcher can reveal their 

real value and bring the functionality of the services into full play to advantage each 

stakeholder through a way of managing customer expectation like lowering the 

adequate level of expectation, extending the zone of tolerance toward the 

resource-bounded providers. 

A.2.2 Introduction of Fuzzy Cognitive Maps Method 

A.2.2.1 FCM Concept Sets Module: Automatic Construction of FCM 

In order to maintain the flexibility of the FCM-based service dispatcher in 

dealing with various application domains, we divide the model into two layers: the 

core layer (whose actions obey the nature of customer expectations and the model 

structure will never be changed with the alteration of the application domains) and the 

application layer (whose model structure will vary from one application domain to 
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another.) The first step of building up the two-layer model is to abstract the key 

concepts representing the world.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A-10 The framework of the service dispatcher system 

 Concepts Identification 

In the core layer, we strictly follow the expectation theory and focus on those 

determinants which can influence the adequate or desired level of customer 

expectation. The concepts which we incorporate into the model include the adequate, 

desired, word-of-mouth communications, explicit service promises, implicit service 
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promises, perceived service alternatives, situation factors. We then define +1 as 

positive cause-and-effect and –1 as negative cause-and-effect.  

Different from core layer, the application layer applies the association rules 

mining technique to extract the association rules “A→B→C→D” from large 

collections of historical data to discover the application-related concepts which is 

highly associated with the concepts in core layer. The association rules mining 

algorithm we adopted here is an APRIORI algorithm. APRIORI uses a "bottom up" 

approach, where frequent subsets are extended one item at a time (a step known as 

candidate generation) to explore “A→B” rules. By using the association rules, we 

could find out some inference results to point out how contextual factors influence the 

visitors‟ will to go to one destination. Meanwhile, the results are helpful to us in 

predicting which destination the visitors will go next.  

Furthermore, the confidence value obtained from the process of generation of the 

association rules is adopted to represent the causal relationship between the concepts 

in the application layer. For the confidence values which are more than 0.95 or less 

than -0.95, they will be transformed into the value of 1 or -1 for convenience of 

computing. Finally, the interconnections between the core layer and the application 

layer are coming from the application‟s Encounter Data Database and Expectation 

Implement Database (which hold the information describing the resources available at 

each destination and the resources are highly related to which determinants could be 

carried out). The concepts in the core layer and application layer can be exemplified 

in Table A-4. 

 Model Adjusting 

In the end of the last step, we create a FCM model. To customize the control 

process of the FCM model, in this step, we adjust the initial FCM model to a practiced 
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one in terms of the data from Customer Pattern Database from which we can find out 

modeling logic and weighted linkages of the historical models having served the same 

service receiver or other similar-preference service receivers before.  

Table A-4 The concepts of the core layer and application layer 

A.2.2.2 Contextual Factors Module: The Environment, Antecedents and Stimuli 

After setting up the architecture, the system starts to import the data associated 

with the contextual factors form the application‟s Encounter Data Database. Due to 

the multiform data structure, the data was normalized prior to importing it into the 

model. The input of the value of contextual factors will affect the prediction of the 

next destination the visitor would like to visit the most. After the suggested 

destination is decided, the system will then check which determinants are available to 

exercise by considering the resources of the destination. The details of the context 

factors module are then described below. 

 Contextual Concept Data Mapping 

We initiate the model form accepting the stimuli coming from the environment 

and filling the value from the outset side of the model (that is, the contextual factors). 

Since the contextual factors have various data types, it may cause biases when we just 

count the value in the original format and therefore mislead our decision of suggesting 

the visitors where-to-go. To avoid this situation, we turn the value of each contextual 

factor into percentages (which means comparing to other destinations or the whole 

CONCEPTS

(Core) 

MEANINGS CONCEPTS 

(Application) 

MEANINGS 

C1 Adequate level of customer expectation C8 Destination 1 

C2 Desire level of customer expectation C9 Destination 2 

C3 Word-of-mouth communications C10 Destination 3 

C4 Explicit service promises C11 Destination 4 

C5 Implicit service promises C12 Number of people in each destination 

C6 Perceived service alternatives C13 Limited sale 

C7 Situation factors C14 Number of available employees 

  C15 Product fitness for the preference 
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environment, what is the performance of this destination). There are three types of 

transformations devised. 

(1) The number of… 

The examples include the number of people in each destination and the number 

of available employees in one destination. We compare above local values with the 

global values such as the total number of the people in the venue and the total number 

of available employees of all destinations. The ratio is to measure the actual strength 

of each destination. 

The transformation formula I:  

※ The local value means the number manifested at each exhibitor’s 

booth. 

※ The global value means the summary of the local values. 

(2) Event 

Such as an event of limited sale happened is an instance suitable to use this type 

of transformation. Because the occurrence of the event only displays two states (e.g. 

on and off), we simply set the “on” state for 100% and the “off” state for 0%. 

The transformation formula II:        
                         
                        

  

(3) How 

Product fitness for the customer preference is this kind of issue. We compare the 

specifications of the products offered in the exhibition with the product preferences 

customer fills in item by item to decide how fit the product is. 

The transformation formula III: 

                                                                  

※ “The fit items” means how many specification items of the product are 

the same as the customer product preference. 
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※ “The total number of the items a customer cares about” means the total 

number of the product items in the customer product preference form. 

 Next Destination Assigning 

While understanding the principle of how the contextual concept data mapping 

works, we now can set to observe the results brought in. Here is an example.C12, C13, 

C14, C15 stand for individual destination. After the FCM modal is constructed, we 

enriched the inference of the system by the value of contextual („C12‟ to 0.3, „C13‟ to 

1, „C14‟ to 0.03 and „C15‟ to 0.7 which means if there are total 100 people in the 

venue, 30% of the people are in the destination 1, there is a limited sale being held in 

the destination 1, if there are total 100 employees available across all the destinations, 

only 3% of them serve in the destination 1 and the product offered by the destination 

1 are 70% fit for the customer preference). From the result of the inference of the 

model, we could find out the service receiver now is willing to go to destination 1 

(The destination 1 gets higher sores than others). The score of the destination 1 

derives from                                         . Pondering the 

intention of focusing on the chosen one and the remainder becoming not a matter 

afterward, we keep the value of the stand-out concept and turn the values of others 

into zero (see Table A-5 for overall result). 

A.2.2.3 Determinant Assessment Module: Compatibility-the Fitness of Mental 

Drivers 

The missions of the third phase are to assess the efficacy of the determinants 

chosen by the former phase (which means the destination guided has the resource to 

implement them) and pick out the most effective ones. The efficacy of each 

determinant fluctuates according to KPIs that each stakeholder cares about and the 

user‟s personal preference, so we introduce the weight of each determinant into the 

system which is defined in terms of the KPIs and the personal preference in an 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 246 ~ 
 

attempt to evaluate the efficacy of each determinant more realistically. The output of 

this phase is a determinant portfolio considering the efficacy of those determinants. 

Table A-5 An exemplar of the results of the enriched inference with a stratified FCM 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 

Contextual 

Factors 

# # # # # # # # # # # 0.30 1.00 0.03 0.70 

Next 

Destinations 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.43 (-0.24)
0.00 

(0.76) 
0.00 

(0.62) 
0.00 

0.00 0.00 0.00 0.00 

Determinants 0.00 0.00 5.72 0.00 2.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Expectation 0.71 0.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Final 0.71 0.95 5.72 0.00 2.86 0.00 0.00 1.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

C1: Adequate 
C2: Desire 
C3: Word-of-Mouth Communications 
C4: Explicit service promises 
C5: Implicit Service Promises 
C6: Perceived Service Alternatives 

C7: Situation Factors 
C8.C9.C10.C11: Destination 1~4 
C12: Number of people in each destination 
C13: Limited sale 
C14: Number of available employees 
C15: Product fitness for the preference 

 

 Determinant Fine-tuning 

The policy for picking up the determinants should aim to find out those with high 

efficacy in goading customer service expectations. Besides the nature of the 

determinants themselves, for the purpose of letting the model behave vividly, we 

weight the relation between determinants and expectations based on the KPIs form 

Encounter Data Database and then fine-tune the weighted determinants according to 

the service receiver‟s preference.  

For instance, the weights of determinants C3-C7 according to the KPIs are 

                     and the weights of determinants C3-C7 based on the customer 

preferences are                    . The efficacy of each determinant then 

becomes                                                 (i.e., the 

          means the weights of determinants influenced by KPIs, the          

means the weights of determinants influenced by customer preferences and 

the               which reflects the both influences represents the efficacy of 

determinants ). To take                into account when we make the choice of 

which determinant to apply, we fine-tune the interconnections between determinants 
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and expectations by replacing the original weights with the weights 

from               . 

 FCM-based Determinant Identification 

The result shows the “Word-of-Mouth Communications” determinant seems 

more efficacious than the “Implicit Service Promises” determinant so we decide to 

exercise the “Word-of-Mouth Communications” determinant by drawing support from 

an outside facilitator – the Expectation Measurement Model to assess the possible 

outcome of the altered expectation state.  Meanwhile, the detailed tactics as well as 

the service components which can make the determinant real can also be attained. 

A.2.2.4 Service Dispatching Module: Service Dispatching by Considering 

Compatibility and Resources 

 Determinant –Service Mapping 

After the measurement model responds a list of tactics which are connected with 

the determinants in the determinant portfolio, the system is able to bring out a bunch 

of services components as the implements of the chosen determinants. Also the 

measurement model tells us the possible state of the expectation after the service 

components served. The exemplar describes the expectation state accepted from the 

response of the Expectation Measurement Model: 

(Adequate, Desire) = (0.71, 0.95) 

Comparing to the preceding state, we can get the picture of the movement of the 

expectation state. Let ES be the preceding state and ES‟ be the latest state of 

expectation. 

Objective Function:          

 Service Economic Benefits comparing 

Finally, according to the data from the application‟s Expectation Implements 
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Database, we can calculate the overall cost of each service component by their 

material cost (MC), staff cost (SC) and equipment cost (EC) (see Table A-6) and 

dispatch those with economic benefits and the destination has resources to deliver. 

Figure A-11 illustrates the calculation process of the FCM-based System. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A-11 The calculation process of the FCM-based system 

Table A-6 An exemplified list of services components cost 

A.2.3 Experiments and Results 

A.2.3.1 Evaluation for the Performance of Customer Expectation Management 

Before we aim at achieving real-time, quality service deployment decisions and 

improving the stakeholders‟ productivity, there are some prerequisites (sub-objectives) 

we should take into account. This means the top objective includes some implications 

that form the macro view, 1) the visitors‟ expectation statuses must be shifted along 

the trend we want so the service deployment decision made according to those 

Service Component Cost per service(MC+SC+EC) 

Consultant Help 84.70 

Advertisement Player 69.78 

Recommendation Forum 57.34 

Award Report 47.26 

Product Specification 38.99 
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C14: Number of available employees 
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C1: Adequate               
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C5: Implicit Service Promises 
C6: Perceived Service Alternatives 
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contextual factors and visitors‟ metal states will also be effective in benefiting every 

stakeholders and 2) the service deployed by the real-time service dispatching 

decisions agrees with all the stakeholders‟ considerations; from the micro view, the 

mining threshold and the learning rate for constructing and operating the model 

proposed should be tuned to a high-performance status. In this phase, no matter the 

top objective or the sub-objectives are needed to be verified that they are 

accomplished through a robust mechanism. 

Table A-7 User stereotypes 

Indicators Stereotype A Stereotype D 

Arrival Frequently Seldom 

Capability High and Medium Medium 

Effort Much and Medium Much 

Request Existence, Relation and Growth Relation 

Subjective preference High and Medium Medium and Low 

Table A-7 depicts the indicators of the visitors‟ user stereotypes. Base on the 

marketing study of the 2009 auto tronics show, on the average, every visitor has 

visited the auto tronics 3.5 times. Compared with that number, a visitor who visits the 

show for the first time is viewed as at the “seldom” level of the arrival indicator. He 

might be at a managerial position in a non-leading automobile company, not so 

familiar with the related technical knowledge and have the mission to look for 

possible procurement partners (namely, having “Existence” request). Due to the low 

capability (as considering the technical knowledge the visitor has and the resources he 

owns) and rare experience in such particular service environment, this visitor might 

be in high expectation of something high-end and all-in-one in the beginning (that is 

with high or medium subjective preference) and intuitively start the exploration from 

well-known brands or exhibitors. Also, if the visitor is unwilling to or incapable of 

doing a thoroughgoing survey of all the products in the exhibition (i.e. the visitor pays 

a little effort), the low possibility for quality start-ups to fight their way out is 
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predictable. 

In each experiment, three groups of visitors are tested. One is from user 

stereotype A, another is from user stereotype D and the other is randomly picked from 

the rest of user stereotypes (i.e. stereotype C and stereotype D). The visitors belonging 

to user stereotype A are those with low customer variability and as aforementioned, 

they are the target we aim to serve. We would like to know how the performance of 

the control system is when the system works on those visitors. In spite of the target 

group, we also want to know if the system can make effects on the visitors who are 

totally different from those of user stereotype A. Therefore, we also use the visitors of 

user stereotype D for testing. They are those with high customer variability. The rest 

visitors categorized to other user stereotypes then are tested randomly as the median 

value providing another evaluative dimension. 

After each control (i.e. service dispatching decisions are made and executed), a 

visitor‟s expectation status is affected by the service the control system dispatched. 

We can assess the variation of the expectation status through utilizing the 

measurement model. We test our model by observing the trend of both adequate and 

desired level of the four visitors from each stereotype. The Result is shown as below 

(Figure A-12 and Figure A-13). In other words, we observe that the expectation 

tolerance zone is widened by the variation of the desired expectation being smaller 

than the adequate expectation (while both the adequate and desired are both lowered). 

This exactly meets what the control system aims to achieve. 
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Figure A-12 The progression trend of the adequate expectation for each user 

stereotype 

 

 

Figure A-13 The progression trend of the desired expectation for each user stereotype 

A.2.3.2 Evaluation for the Degree of the Service‟s Agreeing with Stakeholders‟ 

Considerations 

When arranging services, besides considering contextual factors and visitors‟ 

mental states, we also think about the usage of company resources, objectives of each 

stakeholder and other factors which might be fulfilled if the service deployment 

decisions are made appropriately. The quality service deployment decisions here 

denote that the service dispatched accomplishes the 4Rs - allocate the right resources 

to the right person at the right time in the right place. Hence, we compare the design 

purposes of the dispatched service to the situation under which the service is received 
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such as who is served by the service, when the visitor receives that service and where 

the location is to see if the service really be used on what it is designed for. While the 

service is used in the situation extremely similar as its design purposes, the service 

should earn its points and made service deployment decisions should be viewed as a 

quality one. 

The degree of the service‟s agreement on the stakeholders‟ considerations is 

calculated as below (one dispatched service has one measurement): 

  : The degree of the service’s agreeing with a visitor’s considerations, if  

 
                                        determinant preference                                        

                                 determinant preference                                        
  

  : The degree of the service’s agreeing with a exhibitor’s considerations, if  

 
                                        resource                                          

                                 resource                                          
  

  : The degree of the service’s agreeing with an organizer’s considerations, if  

 
                                        KPIs                                           

                                 KPIs                                           
  

SA: The degree of the service‟s agreeing with the stakeholders‟ considerations  

=               (%) 

Table A-7 describes an example of the calculation of the degree of the service‟s 

agreement on the stakeholders‟ considerations. There are three different stakeholders 

(i.e. visitors, exhibitors and organizers) who have different considerations (i.e. 

personal preference for determinants, owned resource and KPIs). Each service 

dispatched should agree with those considerations. The overall agreement depends on 

how much the service agrees with each stakeholder‟s considerations. 

We measure the average SA after a journey is finished. There are 25 simulated 

visitors (8 visitors from user stereotype A, 2 visitors from user stereotype D and 15 

visitors from other user stereotype; the distribution and the simulated visitor data 
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reference the data from the marketing survey of the 2009 auto tronics show) 

experiencing their own journey and then we can know the performance of SA in each 

stereotype. Five independent experiments are performed. 

 

Table A-7 The example of the calculation of the degree of the service‟s 

agreement on the stakeholders‟ considerations 

 Determinant preference 

/ determinant fulfillment 

Resource KPIs 

Situation where 

the service 

received 

Visitor A Word-of-mouth 

Implicit service promise 

N/A N/A 

Exhibitor A N/A Multimedia file N/A 

Organizer A N/A N/A Number of 

people visiting 

Design purposes 

of a service 

 Service A Word-of-mouth Multimedia file 

Graphics 

Number of 

people visiting 

Measurement   1 1 1 

SA  (1+1+1)/3 =1=100(%) 

The experiment result (see Figure A-14) exhibits that there is no distinct 

differentia between the distributions of the average SA of the three experiment groups. 

Most of the average SA falls into a scope of 80% to 90%. It seems the service 

dispatched can fulfill over half of the considerations of the stakeholders. By following 

the low-cost service choosing principle (as what we explained in the service 

dispatching module), this over-half fulfillment are achieved without spending much 

service cost. In other words, the cost-effectiveness of the services dispatched is 

manifested. This supports one of the objective of our research--   dispatched 

services can highly fulfill the stakeholders‟ requirements such as KPIs, limited 

resources and user preference by low expense. 
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Figure A-14 The degree of the service‟s agreement on the stakeholders‟ considerations 

A.2.3.3 Evaluation for the High-Performance Service Ecosystem 

We use a Pareto optimal solution to evaluate that after our management, if the 

high-performance ecosystem is reached. The Pareto optimal solution we used 

combines with the theory of surplus value. It will show us the surplus values of 

providers (Sp) and customers (Sc) which might be served by the control system or not. 

Each pair of Sp and Sc is viewed as the performance of the expectation control. Pareto 

optimal outcomes are those such that no-one could be made better off without making 

someone else worse off (This means high performance is achieved).  

Objective functions of high performances of the Exquisite Technology ecosystem 

are as follows: 

 From providers‟ aspect:  

Sp = Pp – (C + V) p 

 Pp  : Zone of tolerance after expectation management / Zone of 

tolerance before expectation management 

 (C + V)p : Providers‟ participations-levels of supporting existing 

service components 
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 From customers‟ aspect: 

Sc = Pc – (C + V) c 

 Pc : Real customers’ responses--questionnaire results 

 (C + V)c : Customers’ participations-- the proportion of interacting 

with the service components 

Table A-8 Value range of the randomly selected variable values 

Variables Data Source 

Pp 

The variation of the zone of tolerance is in a range 

under 0.5 owing to there is no expectation management 

experienced by those customers. 

(C + V)p 

Data comes from the customer samples of the marketing 

survey that tend not to accept the facilitation of the 

digital devices. 

Pc 

Data comes from the customer samples of the marketing 

survey that tend not to accept the facilitation of the 

digital devices. 

(C + V)c 

Data comes from the customer samples of the marketing 

survey that tend not to accept the facilitation of the 

digital devices. 

Due to the need of calculating the performance belonging to the customers not 

being served by the control system, when we calculate those customers‟ Sp and Sc, 

some randomly generated values for part of the parameters which are restrained in a 

range referring to the expertise from the marketing survey are necessary. More 

specifically, most of the data for simulating the customers not being served by the 

control system are drawn from the customer samples of the marketing survey that 

tend not to accept the facilitation of the digital devices. However, those customers‟ Pp 

will particularly come from random values lower than 0.5 because of the 

considerations that it is hard to predict the variation of the zone without experiencing 

expectation control and it seems the zone of tolerance won‟t vary as much as that 

under control. Therefore, the threshold for random selection of Pp is set equal to the 
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smallest value of the variation of the expectation generated by the controlled 

customers. The randomly selected variable values are explained in Table A-8.  

Figure A-15 The performance of the mental-driven FCM- based service dispatcher 

The evaluation result is revealed as the Figure A-15. The rhombuses represent 

the performance of the stakeholders served by our mental-driven FCM-based service 

dispatcher and the triangles express the performance of the stakeholders who didn‟t be 

served by the control system. Unlike the triangle group, we can discover that the Sp 

(namely, the surplus values of providers) and Sc (surplus values of customers) of the 

served stakeholders (see the rhombus group) are all positive. This indicates that 

stakeholders served by the control system are high possible to attain value. Besides, 

comparing to the stakeholders who didn‟t be served by the control system, the served 

stakeholders tends to have higher Sp which means managing customer expectation 

really brings value to the providers. This also responds to what Pareto optimal 

solution claims, even though there are some points in the triangle group have better 

performance in the Sc dimension than those in the rhombus group, their performance 

in the Sp dimension must be worse than those in the rhombus group. In other words, 

Sp

Sc

The Performance of the service dispatcher
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the points in the rhombus group are those that the no-one could be made better off 

without making someone else worse off. Since those two kinds of phenomenon 

generally appear in the experiment results. We then believe that those quality service 

deployment decisions do contribute to the improvement of the productivity and 

benefit of the stakeholders and the high-performance ecosystem is achieved. 

 

A.3 The Coopetition Method of the Engine
5
 

A.3.1 Introduction 

The present work focuses on the development of an interaction design algorithm 

based on coopetition theory using simulation with multi-agents. The purpose is to 

optimize the attraction value of the coopetition relationships among the players, i.e. 

the values of the weights of coopetition based interaction design that take customer 

expectations into account in order to produce the most attractive actions. The 

determination of the weights and provision of interaction design are of major 

significances and they contribute towards the establishment of coopetition based 

interaction design as a robust methodology. Furthermore, service providers have the 

higher capability and their customer expectations are changeable, so they belong to 

the Growth quadrant (as shown in Figure 4-2 of Chapter 4). The Coopetition method 

can clearly represent the agents of providers and customers to explore the appropriate 

strategies of competition and cooperation during service experiences delivery.  

 

                                                 
5
 Yu-Ting Lin, Yen-Hao Hsieh and Soe-Tsyr Yuan, “Coopetition Based Interaction Design for Optimal 

Customer Attraction,” Working paper, 2010. 
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Coordinator
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High Competence

Service Provider

(HCSP)

Expectation Matrix

Knowledge Base

Expectation 

Implements

Value Identification Module

Skill-level  Detection Module

PARTS Module

SC Selection Module

Feedback Module

Measurement Model

 

Figure A-16 System modules diagram 

At first, the players in the value net including coordinator, high capability service 

provider (so-called HCSP), and customer are regarded as observation objects which 

provide specialized personal information in Value Identification Module. Secondly, in 

Skill-level Detection Module, abilities of HCSP and customer (cooperative skill-level 

and competitive skill-level) are contextual detected from the outside environments. 

Then optimizing each player‟s objective function is followed as the third PARTS 

module. Fourthly, SC Selection Module produced service encounter interaction for 

HCSP to perform. Finally, Feedback Module helps the proposed approach to learn 

repeatedly and becomes more dynamic adapting this rapid changing world, as shown 

in Figure A-16 system modules diagram. 

A.3.2 Introduction of Coopetition Based Interaction Design Method 

 Value identification module 

This module is to specify how many roles and what are they in the studied value 

network. In exhibition application, there are three major stakeholders: A is HCSP, 
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while B is customer and C is coordinator. Secondly, both Players choose their 

cooperative effort levels simultaneously. The cooperative effort level in terms of 

Players‟ needs is denoted by iN for  ,...,,...,,, NMCBAi , which increases the total 

market. The overall market demand function, is  BA NNa  , where a represents 

initial demand without any cooperative effort. Especially, here we pay attention to 

coordinator‟s key performance indexes as his needs. The KPIsNC  represents 11 

determinant weightings by measurement model so as to tune the expectation matrix of 

11 determinants. At last, both Players simultaneously choose their competitive effort 

levels, which are denoted by iV . Competitive effort levels can distinguish individual 

Players‟ competitive power to get Added Values from market shares. If there is no 

competitive effort, the market is divided equally to two roles. Otherwise, the pie share 

of Player i is determined by the ratio  BAi VVV  . We identify market shares as 

Added Values V of each Player. HCSP‟s value (
AV ) and customer‟s value (

BV ) can be 

counted as Table A-9.  
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Table A-9 Formation of added values 

 Added Values 
True=1; 

False=0 

01 Time  

02 Convenience  

03 Control  

04 Clarity  

05 Adaptation  

06 Competition  

07 Automation  

08 Amusement  

09 Peace-of-mind  

Total  

 

Table A-10 summarizes the description of all variables in this module for further 

understanding.  

 

Table A-10 Variables overview  

Variable Description 

iN  Needs of Player i  

 BA NNa   Overall market demand function 

KPIsNC   Coordinator‟s key performance indexes 

iV  Added Values V of Player i 

 BAi VVV   Market share of Player i  

 Skill-level detection module 

After identifying each player‟s needs and potential values, this module firstly is 

to set peripheral environment of each interaction. Secondly, detect competitive effort 

level and cooperative effort level of each player under this specific interaction 

circumstance. Then we can know how much effort the player must make in order to 

support expectation matrix in next module.    
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Table A-11 Dimensions of the service context 

Dimension of 

context 
Description 

Considerable 

variables 

Physical There are different physical 

contexts: the path distance, the 

booth size, the exhibited products  

Path distance  

Booth size 

# of exhibited 

products  

Cognitive Thinking in terms of customer 

relationships and customer 

satisfaction like trust, commitment, 

and contract. 

Contract  

Warranty  

Communicative Intense interaction resembling a 

friendship: discussions, questions, 

listening, use of empathy. 

Discussion 

Question 

Crowd density 

# of personnel  

Historical, cultural Influenced by popularity 

perception. The contemporary 

culture permeated by an intrinsic 

interest in customer service and 

selling. 

Historical 

transaction data 

# of 

recommendations  

However, setting peripheral environment of each interaction is difficult to 

develop due to the dynamic real world. Thus, we view each service interaction as a 

sales context or service context  Cf  including four dimensions. Table A-11 

summarizes the previous findings with respect to the dimensions of the service 

context [14], which is refined for exhibition service. Also it provides considerable 

variables that are relevant to the respective dimension of the exhibition service 

environment.  

According to above service context setting, we can easily capture the 

competitive/cooperative effort level of each player at once. For HCSP, comp  and 

coop  denote the level of how much competitive and cooperative effort is made, 

respectively; while comc  and cooc  represent the level of expending competitive and 
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cooperative effort for customer. Moreover, the level value of these four denotations is 

range from 1 to 10 in order to discriminate how much each player will adopt the 

individual expectation determinant. Thus, we can conclude three rules for 

transforming competitive and cooperative effort level into adoption level: 

Rule 1: 

lowisadoption

leveleffortecooperativleveleffortecompetitiv




 

Rule 2: 

highisadoption

leveleffortecooperativleveleffortecompetitiv




 

Rule 3: 

neutralisadoption

leveleffortecooperativleveleffortecompetitiv




 

Once we know the adoption of each player under specific service context, it‟s 

convenient to figure what strategy player will play. In other words, everyone has own 

expectation matrix in his mind. No matter which role you are playing with, such as 

service provider or customers, everyone will adopt one of the Tactics to make his own 

Added value as much as he could. Table A-12 summarizes the variables in this 

module. 

 

Table A-12 Variables overview 

Variable Description 

 Cf  

The four dimension in service context 

   historicalivecommunicatcognitivephysicalCf ,,,  

comp , coop  
Competitive/cooperative effort level for Player A  

(here refers to HCSP) 

comc , cooc  
Competitive/cooperative effort level for Player B  

(here refers to customer) 

 PARTS module 

Two major stages in PARTS module are illustrated in Figure A-17 which aims to 
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choose suitable expectation determinants in terms of customer expectation 

management based on each Player‟s (HCSP and customer) maximal demands.  

 

 

Figure A-17 Flowcharts of PARTS module 

In the beginning of stage 1, adoption level of HCSP/customer produced from 

Skill-level Module becomes the context condition to map coopetition expectation 

matrix, which is similar to pay-off matrix [9] recording the trade-off values. Each 

expectation determinant has own coopetition expectation matrix. Each cell in a matrix 

stores customer expectation variation (EV) ranged from -10 to +10. In other words, 

for a specific determinant, different adoption level between HCSP and customer leads 

to different expectation variations. Sometimes the central point of expectation 

variation would be increased donated as positive integer; sometimes it would be 

decreased represented as negative integer. Once the adoption levels of HCSP and 

customer are specified, the position of the grid is also specified, mapping every 

expectation matrix to find positive integer is followed. Afterwards, all the positive 

integers, i.e. EV were found to be the input of stage 2. 

The purpose of stage 2 is considering demands of each Player to find influential 

determinant portfolios. When stage 1 maps expectation matrix to get a string of EV, 
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the summation of EV will be considered into Player‟s demand function in order to 

measure how much Player wants to have the service with the maximized demands and 

minimized efforts as prerequisite. Here comes how this module processes.  

Stage1: Specify coopetition expectation matrix for each determinant in order to form 

our mapping schema, see Figure A-18. Representations are including: 

 H stands for high adoption level; L stands for low adoption level 

 0 stands for competition; 1 stands for cooperation 

 (#) stands for expectation variation which is an integer ranged from [-10,10] 

 

 

Figure A-18 Coopetition expectation matrix- Desired 

According to nature and determinants of customer expectations of service, 11 

determinants could be classified into three types, which are only influencing desired 

service, only influencing adequate service, and both influencing desired and adequate 

service. Based on previous researches, desired service are easier to be affected than 

adequate service. Thus, in our proposed approach, the EV for desired service 

determinants is changing significantly. Especially for those determinants which both 

influencing desired and adequate service, expectation trend varies in a broader extent. 

For this reason, we assume the default EV value for desired service is a bit larger (+6, 

+3, -3, -6), default EV value for adequate service is the least (+3, +1, -1, -3), and 
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default EV for desired/adequate service is the most changeable (+9, +6, -6, -9). 

Stage2: Below is demand function BU  of Player B which is represented as customer.  

  2

1

BcooBcom

BA

B

BA

n

i

B VcVc
VV

V
NNaEVU 






 

Our goal is maximize the customer demands while the cost is the least. From the 

formula, we know that  BA NNa   represents overall market demand function and 

 BAi VVV   represent market share of Player i, so both of them multiplied together 

represent market demand share for specific customer. Then, the market demand share 

multiplied by summation of EV symbolizes how much the customer demands. In 

addition, the competitive effort cost and cooperative effort cost are also minus in 

order to make the demand feasible. For the same line of reasoning, AU  is demand 

function of Player A which is represented as HCSP. 

  2

1

BcooBcom

BA

A

BA

n

i

A VpVp
VV

V
NNaEVU 






 

During running each players‟ demand functions in stage 2, we are targeting at 

maximize all the demand functions at the same time in order to get the determinant 

portfolio to decide what kind of service interaction that HCSP is going to perform or 

operate. After going through stage 2 in terms of checking all of the 2047 possibilities, 

the result is determinant portfolio which is included in 2047 possibilities. 

 SC selection module 

 From measurement model [7], we will get expectation score and expectation 

tactic list to assist our control model to select relative service components (SC) 

appropriate for the encounter context for HCSP. In other words, in this module we 

will consider 1) the context  Cf ; 2) SC cost including equipment cost, material cost, 

and staff cost; and 3) adoption level of service provider which indicates competitive 

effort level comp  and cooperative effort level coop  to select proper service 

components from tactic pool assisting HCSP to do the service operation at a proper 
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time. 

At first, according to the previous section, the context in a sale/service is 

classified into four dimensions. Due to the dynamic and changing environment, it‟s 

essential to consider the service context to operate the service by using corresponding 

service components. Besides, the cost of a specific service component for HCSP 

covers equipment, material, and staff, identified by HCSP in advance. Therefore, each 

service component has relative cost to the service context; see Table A-13 for SC cost 

required to consider.  

Table A-13 Correspondence between service context and service component cost 

Service Context SC Cost Correspondence 

Physical Equipment Solid, Rigid, Substantial, Sturdy 

Cognitive Material 
Ingredients, Composition, Elements, 

Constituents 

Communicative Staff Expressive, Humanity, Message 

Historical EMS (all) Above all 

 Feedback module 

The purpose of this module is to respectively store what HCSP is about to 

operate with service components and predicted expectation score minus former 

expectation score that both these data can record real-time data and also help our 

proposed coopetition based interaction design approach to update times by times, 

becoming more flexible and adaptive to the rapid changing world.  

The first data, service components, selected from tactic pool assisting HCSP to 

do service operation is stored into expectation implements database not only to record 

the result, but also to let measurement model be well refined depending on how 

frequency the services are being used. The second data, expectation variation, 

expectation score derived from measurement model minus former expectation score, 

is stored into customer pattern database to record the information of path points. 
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However, in our proposed approach, we will store expectation variation into 

expectation matrix knowledge base as well.  In accordance with adoption level of 

customer, adoption level of HCSP and determinant portfolio, average expectation 

variation is added into the correspondent determinant expectation matrix. 

A.3.3 Experiments and Results 

Table A-14 Visitor stereotypes 

 Arrival Capability Effort Request 
Subjective 

preference 

Stereotype A Often Medium Medium Growth Low 

Stereotype B Seldom High Much Relation Low 

Stereotype C Seldom Low A little Existence High 

 Stereotype A: looking forward to spiritual demand like growth request with less 

expectation and medium responsiveness.  

 Stereotype B: looking forward to have social activity like relation request with less 

expectation and high responsiveness. 

 Stereotype C: looking forward to essential demand like existence request with high 

expectation and low responsiveness. 

A.3.3.1 Evaluation for the Performance of Customer Expectation Management 

The better service providers perform the greater customer expectations diverse; 

thus, managing customer expectations for keeping mutability into almost the same 

status could be a difficult issue for HCSPs. For the sake of controlling diverse visitors‟ 

mental statuses to maintain leading exhibitors‟ competitive positions, the mental 

statuses must be shifted along the trend we want which means adequate/desired level 

are increased, and zone of tolerance are narrowed at the same time. 

After classifying the experiment individuals depended on various stereotypes, we 

will monitor three indexes of expectations: adequate level, desired level and zone of 

tolerance for each visitor stereotype. Firstly, for stereotype A, one visitor‟s profiles are 

inputted into our system to measure his adequate score and desired score after every 

interaction. However, owing to global average of exhibition industry, visitors usually 
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spend two days in visiting 30 exhibitors in an exhibition. (SSRC, 2008) Hence, we 

will do 15 interactions as one experiment round which mean visitor has encountered 

15 booths (exhibitors) as his exhibition journey in one day. Then, the other visitor‟s 

profiles belonged to stereotype A are inputted to our system as well. At this moment, 

we have already gotten two visitors‟ expectation trend including adequate level, 

desired level and zone of tolerance in order to conclude an average consequence for 

stereotype A. In the same way, expectation trends of stereotype B and C could be 

easily attained. For stereotype B, there are 4 visitors to form an average result; and 8 

visitors for stereotype C. All these three set records for 15 interactions are depicted in 

adequate level figure, desired level figure and zone of tolerance figure to compare the 

influence of different visitor stereotypes. 

Aiming at three indexes of expectations: adequate level, desired level and zone 

of tolerance, we are looking forward to finding the tendency just like what we 

proposed. As following figure, there are three adequate level curves for three different 

visitor stereotypes. Although the curve is not so smooth due to some unsuccessful 

interactions, the tendency is just like what we proposed rising adequate level of 

customer expectations. In contrast with other stereotypes, we could see the line for 

stereotype A is increasing higher than others after 15 interactions which is located 

above the other two after 12th interaction. 
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Figure A-19 Adequate level for 3 stereotypes after 15 interactions 

As for the desired and adequate level of customer expectations as depicted in 

Figure A-19 and A-20, all the curves are slowly changing among three visitor 

stereotypes which indicates the desired level in contrast with adequate level is less 

influenced by outside stimulating given the flatter slopes, i.e. the desired services is 

less manageable than adequate services. However, the overall desired level still could 

be controlled on the rise after interactions grounded on our proposed 

coopetition-based design mechanism. 

 

Figure A-20 Desired level for 3 stereotypes after 15 interactions 

A.3.3.2 Evaluation for the High-Performance Service Ecosystem 

This experiment is from the macro view to validate the robustness and 
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effectiveness of the coopetition-based design mechanism whether can build up a high 

performance service ecosystem to create desirable solution. Hence, we utilize the 

performance measurement model of service ecosystem as a validation standard to 

ensure the coopetitive interaction mechanism indeed improves the performance by 

influencing the decision-making of stakeholders. 

Table A-15 Objective functions of high performances ecosystem 

 

Sp Surplus value from providers‟ aspect 

Pp 
Zone of tolerance after expectation management /  

Zone of tolerance before expectation management 

(C + V)p 
Providers‟ participations 

 Levels of supporting existing service components 

Sc Surplus value from customers‟ aspect 

Pc Customers‟ feedback from questionnaire 

(C + V)c 
Customers‟ participations 

 The proportion of willing to response the service interaction 

This experiment is going to utilize the performance measurement model of 

service ecosystem. According to the measurement model, it evaluates the performance 

of service ecosystem through integrating the aspect of surplus value concept, Pareto 

optimal solution, and the theory of customer expectation. This model has two 

objective functions that maximizes the surplus value of service provider and customer; 

therefore, we will use these two objective function to evaluate our system in order to 

validate the coopetition interaction mechanism whether can build the 

high-performance service ecosystem or not.  

    Based on two objective functions for high performance of the exquisite 

technology ecosystem (see table below), we attempt to find a Pareto optimal solution 

Maximum:  Sp = Pp – (C + V) p 

Maximum:  Sc = Pc – (C + V) c 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 271 ~ 
 

of two objective function which means that both providers and customers get high 

surplus values. In other words, the equilibrium, also called high performance, between 

providers and customers is procured within the exquisite technology ecosystem. 

For doing this experiment, we will choose 15 complete journey results which are 

tallied with a convenience sample to see if our system could find out the maximum 

provider surplus and customer surplus at the same time in order to draw a frontier line. 

Therefore, after one visitor‟s complete journey, we will firstly record his zone of 

tolerance after expectation management (Z‟) divided by zone of tolerance before 

expectation management (Z) equal Pp. Secondly, the ratio of all exhibitors‟ used 

service components number with holding service components number is denoted as 

(C + V)p. In addition to customer surplus, we will use the survey data from Service 

Science Research Center (SSRC) of National Chengchi University in 2009 

March/April as the customers‟ real feedback on satisfaction for present exhibition 

journey denoted as Pc. In other words, all the service components which are used in 

an exhibition journey are scored by the visitor. The average score for all used service 

components stands for customers‟ real feedback. Later, (C + V)c refers to customer‟s 

participation including how many time he recommends the service components (if the 

service component score is above 60, then he is assumed to recommend the service) 

during a journey with a setting up threshold. The threshold is set up depending on this 

visitor‟s “effort variability” which means (1) visitor with much effort tends to endure 

bigger percentage 50% to response the interaction (2) visitor with medium effort tends 

to endure less percentage 40% to response the interaction (3) visitor with little effort 

tends to endure least percentage 30% to response the interaction.  

After finding all the values for objective functions, we will draw a corresponding 

dot in scatter diagram. This action is repeated for 15 times in order to find the 
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tendency of Pareto Optimal grounded with our proposed coopetitive interaction 

design mechanism.  

Furthermore, we will evaluate another group of visitor journeys to compare our 

performance. Hence, we choose nowadays exhibition service industry as comparison 

group. From existent exhibition servicescape, visitors are randomly hanging around 

the exhibition hall without any planning while exhibitors hardly serve everyone based 

on their own various preferences. Therefore, according to the definition of two 

objective functions, the variable values for random visit are heuristically limited in 

ranges which are explained in Table A-15. Moreover, the ranges are from expert 

opinions and nowadays exhibition survey data (SSRC, 2008; SSRC, 2009). 

This part is going to display the experiment 4 result in the light of above design 

process which is depicted as Figure A-21. After one complete journey, the dot is 

pointed at the relative X, Y axes. In other words, for one specific journey, we could 

get both consequences including provider surplus and customer surplus in order to 

mark a corresponding dot. Owing to the 30 complete journey results, 15 from 

coopetition interaction and 15 from random visit, this scatter diagram is full of 30 dots 

with 15 diamond dots and 15 square dots respectively, see below figure. 

As Figure A-21 shown, the solutions which are produced from our coopetition 

mechanism populating the middle-east part of the plot denoted as diamond symbol 

while the random visit solutions are at the bottom-west part of the plot denoted as 

square symbol. According to the definition of Pareto Optimality, conditions under 

which the state of Pareto Optimality (where no one can be made better off by making 

someone worse off) occurs. Therefore, from the experiment result in Figure A-21, 

almost diamond symbol produced from coopetition interaction design mechanism has 

more Sc (customer surplus) than the square symbol produced from random visit.  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

  ~ 273 ~ 
 

 

Figure A-21 Result of 15 journeys after coopetition interaction plus random visit 

Moreover, for any diamond symbol, if there are any square symbols that have the 

better performance in Sp, then those square symbols must have the worse-off 

performance in Sc. Therefore, there is no feasible square symbol surpassing the Sp 

(provider surplus) of diamond symbol which means coopetition interaction design 

mechanism creates the optimal provider surplus value. Together with these two 

perspectives from provider and customer, our solutions are locating at higher surplus 

than random visit indicating our proposed mechanism are Pareto Optimal plans which 

is accomplishing service ecosystem‟s high performance. 
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APPENDIX B 

 

 

Consent Form for Interview 

 

You have been invited to participate in a research study. This study is being conducted 

by Prof. Soe-Tysr Yuan at National Chengchi University. This study is designed to 

provide a foundation for understanding of customer experience issues in using Orbi 

services and experiencing the innovative exhibition. You will be asked questions 

regarding your experiences in the exhibition. 

 

Your participation is entirely voluntary. If you agree to participate in this study, you 

will be individually interviewed for approximately a 15-minute period. You may 

withdraw participation in this study at any time with no negative consequences. You 

also have the right to refuse to answer any question without any negative 

consequences. 

 

All information collected from this study will be confidential and will be used solely 

for research purposes. The data obtained from the interview will be published; however, 

neither your name nor identifying factors will be included. Only the researchers in this 

research will have access to the raw data. The interview will be audio recorded and it will 

be deleted after an edited transcription is complete. 

 

Pre-Interview Survey 

 

 

Gender □ Male □ Female 

Nationality    __________________________ 

Signature __________________________ 

Date __________________________ 

Business Card □ Yes □ No 
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APPENDIX C 

Interview Procedure 

I. Introduction 

1. Greetings 

My name is Alfred. I am a Ph.D. student at NCCU. Thank you for your participation. 

2. Consent form 

Please read the consent form. 

3. Turn on the Recorder 

 

II. Preliminary Interview Questions 

1. Please share your experience in the exhibition this time by using the Orbi device. 

(1) How does the Orbi help you find the suitable services/exhibitors?  

(2) What functions of the Orbi do you like? Why? 

(3) What is the difference between this exhibition and past exhibitions? 

i. Which is better for you to achieve your business purposes? 

(4) What values or acquisitions do you learn/get in this exhibition? 

2. While you are receiving some services delivered and recommended by several 

exhibitors via the Orbi, how do you think at this moment? (For example, do these 

services influence your decision by comparing your original expectation?) 

(1) How do you feel in the exhibition? Why? (For example, comfortable, happy 

etc.) 

3. In order to evaluate the performance of the overall services through the Orbi in 

the exhibition, please give us a score. (1~10)  

(1) Why? 

 

III. Debrief 

1. Do you have any questions or suggestions for this research? 

2. Thank you for your participation!! (again) 

3. Turn off the Recorder. 

 

 

 


