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CHAPTER 1 INTRODUCTION

The inter-disciplinary way of thinking that the integrated service delivery process and 

symbiotic process influences how the value co-production can be performed in the 

collaborative service systems (CSS). CSS is an e-service that enables systematic service 

innovation and semi-automated value co-production by facilitating (or assisting, mediating) 

the interactions among service providers and customers in their service delivery process. 

The collaborations of CSS live up to the objectives of value co-creation by means of service 

exchange among either service providers and customers or customers and customers 

together. The demand for such systems has grown rapidly in recent years.  Consider, for 

example, Wikipedia, Ask Yahoo!, and Google groups.  Quality of service experiences (or 

interactive fitness) derives either from explicit or implicit points of customer contact with a 

service product and service process (Field et al., 2004).  Experience creates value by 

engaging and connecting with customers in a personal and memorable way (Pine & 

Gilmore, 1998). But, the assessment of experience quality for e-services generally has not 

been addressed in the literature.  

In view of value co-production among service participants, this study inspired from 

ecosystem, and then investigated its phenomenon to explore the new CSS based upon the 

concepts of symbiosis. However, evolution and adaptation can be viewed as the 

progressively cooperative relationships during a symbiotic evolutionary process. The 

principles of biological interpretation are that we should look for the interactions of 

symbiosis that cause the interactions of value co-production relationship. In that case, 

analysis and synthesis between the service process and the mutualism process can be 

addressed in the conceptual model and evaluation model. Additionally, there have been 

numerous analytic and synthetic processes dealing with the individual distinct collaborative 

service systems.  

 The partnership between service providers and customers vary with their interactions 

while the customers input and service participants engage in the service delivery process 

that is semi-automated value co-production relationship. For the basis of service 

classification, each partner, either a service provider or a customer, interacts with one 
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another that can be either fixed/unfixed transaction or fixed/unfixed collaborations 

(mutualism-like relationship). Both relationship and performance changes are related to the 

method of collaborative / mutualistic (symbiotic) relationship between the providers and the 

consumers, which base upon the mental model of interactions and benefit exchange of 

ecological symbiosis. For instance, a service classification covers value-based 

co-production and mutual adaptability that are characterized by the flexible service 

exchange. Moreover, CSS designs, as outlined in iDesign, are ‘intelligent designs’ in the 

sense that the systems are aware of the symbiosis between the partners. The usage of

iDesign can be classifying, modeling, automating, and evaluating the CSS, this study’s 

main goal is to understand thoroughly how systematic service innovation can be performed 

through the three procedures: Collaborative Service Classification, Intelligent Service 

Machine (ISM), and Experience Quality Evaluation Model (E-QUAL)  

.  This study is to present a novel intelligent collaborative service system design 

methodology (iDesign) that performs the new classification, analysis-design, and evaluation 

of the CSS. Information communicate technology (ICT) is used to support the 

comprehensive methodology of the three procedures for developing the innovative CSS, 

enabling semi-automated value co-production and systematic service innovation (Figure 

1-1). Designing the CSS starts with identifying their methods and properties that are the 

prerequisites of value co-production relationship, which stand for the properties of value 

co-production relationship underlying two dimensions of value-based co-production and 

mutual adaptability. The category of service systems can be identified by category services, 

collaborative alignment services, collaborative personalization services, and transactional 

marketplace services based upon the ways of service exchange derived from the concepts 

and theories of biological symbiosis. In addition, this study also proposes a new 

analysis-design method for modeling and automating the cognitive process of interactions 

and service exchange underlying social-technology systems named ‘intelligent service 

machine (ISM)’, enabling the facilitated, mediated, or generated collaborative systems. 

Furthermore, the experience quality evaluation model (E-QUAL) presents a set of 

measurements for experience quality during a service process between the service provider 

and the customers. This model is a service component that can be semi-automating value 
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co-production relationship, enabling to meet the attainable goals of productivity and 

satisfaction using the three comprehensive procedures of iDesign.

 There have been evidences for the development of CSS design using the approach to 

classification, modeling, and evaluation within iDesign. In order to demonstrate how to be 

systematic service innovation, the collaborative system must be semi-automated value 

co-production and satisfied the certain criteria to judge the partnership between the service 

providers and the customers. In this study, the CSS that are developed by the prerequisites 

of value co-production relationship can be regarded as the artifacts encompassing the both 

natural and goal-dependent phenomena represented respectively by the ecological 

mutualism. Based on service science, management, and engineering (SSME), this study 

contributes to systematic service innovation through a series of comprehensive 

methodologies with classification, modeling methods, and evaluation model derived from 

symbiotic interdependence relationship. Moreover, there are evidences to demonstrate 

E-QUAL that were deployed and implemented in the practical collaborative services of 

artwork design, for example, a transactional marketplace service system for mediating 

music content creation (DesignStorming), a collaborative alignment service system for 

assisting mobile phone design service (iMobileDesign), and a collaborative personalization 

service system for facilitating interior design service (iInteriorDesign).

Figure 1-1 iDesign : a method for CSS application design 
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 The subsequent content of this chapter consists of the background and motivation, 

research question and objective, and research methodology, which illustrate the study that 

is associated with the new experience economy, SSME, and design science research to 

perform the intelligent collaborative service system design  

1.1 Background and Motivation 

In recent years, the service sector is becoming increasingly important to the economies of 

many countries, especially developed countries (Sheehan  2006), where services account for 

a dominant percentage of economic activity. The rapid growth in services is also well known 

in developing countries. The importance of service sector in terms of employment and GDP 

has generated an interest in the innovation potential of the sector (Preissl, 2000). The 

Organization for Economic Co-operation and Development (OECD) recently released its 

report ‘Promoting Innovation in Services’, which noted that government policy in developed 

countries has not been attuned to the service sector (Bitner  Brown 2006).For service 

research, its exploration has been facilitated by the introduction of several influential 

academic centers for service research (Rust  Miu  2006). In recent years IBM advocated 

service science, management, and engineering (SSME) (Maglio et. al., 2006). The emerging 

research issues have further significant discussion recently. 

 The experience quality in recent years has increased noticeably (Pine  1998). Customer 

experiences encompass every aspect of the service provision offered, and customer 

satisfaction is the culmination of customer experiences (Meyer  Schwager, 2007). Namely, 

service experience is cumulative service productivity and customer satisfaction (i.e. 

cumulative service performance) (Prahalad  Ramaswamy, 2004). For the new experience 

economy, the trend of developing service innovation is crucial to service sectors. Aiming for 

the systematic service innovation, how to manipulate customer experience to reinforce the 

service system provision is an interesting issue, although experience evaluation is still 

largely unknown and uninvestigated.  
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Service innovation refers to invented collaborative system designs yielding value in 

solving real service problems, where such value is primarily oriented toward a high level of 

customer satisfaction and productivity. To leverage customer-self service and user-generated 

content, collaborative systems attract users by the participation and sharing community. 

Service systems are value-creation networks composed of people, technology, and 

organizations (Maglio et. al. 2006), that is, service systems are made of large numbers of 

interacting consumers and providers who co-produce value. The dynamics of their 

interactions are driven by the constantly shifting value of knowledge distributed among the 

service providers and the receivers, evolving in difficult to predict ways. In that case, the 

design of service systems driving innovation is generally regarded as a very challenging 

problem (IBM  2005). Based on the motivation of the prerequisites for service innovation, 

service science, and experience economy, this study intends to present a set of 

methodologies for systematic service innovation that created by value co-production 

engineering and experience quality management. 

1.2  Research Question and Purpose 

The primary research’s questions can be addressed in this study as follows: What 

collaborative service systems (CSS) can be classified and positioned according to the 

prerequisites of value co-production? How the CSS can be modeled and automated its 

cognitive process and knowledge representations using an analysis-design tool (i.e. 

intelligent service machine)? How an evaluation model can measure the experience quality 

and implement the model into the collaborative service systems for service quality 

management?  

 This study is to present a service classification framework to basically position the 

type of services for developing CSS. The new analysis-design methods for modeling 

service system based on the social-technology systems, simply service machine (SSM) and 

intelligent service machine (ISM) are described in chapter 5. For judgment of service 

experience and quality, this study is also to present a new quantitative evaluation model for 

measuring the experience quality as described in chapter 6, which can be viewed as new 
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artifact that arises from inter-disciplinary thinking and approach to the measures and 

management of collaborative system. The sub-research of this study is therefore threefold.  

 First, the classification framework specifies collaborative service systems 

for positioning a specific type as a theoretical basis for creating service system. There are 

four categories of CSS  category services, transactional marketplace services, 

collaborative alignment services, and collaborative personalization services. In terms of the 

CSS applications of iDesign, this study is applied to the three examples of interior design 

service, mobile phone design service, and music content creation service. Although the 

service classification is potentially applicable to a variety of service industry, the certain 

practical services in the service industries of artwork design will be used to demonstrate in 

this study. These prototypes just demonstrate applying the iDesign to perform value 

co-creation for the artwork design services.  

 Second, social system and technical system were created in support of constructing 

information system just as the attribute elements were specified in support of developing 

collaborative service system. Service machine consists of the attribute elements which 

emphasis socio-technical system (STS). Allied with the attribute elements is to exhibit new 

and better opportunities offered for modeling and designing the process and knowledge 

representations for innovative collaborative system, and intelligent service machine (ISM) 

as well. 

 Third, in order to meet the goals of service productivity and customer satisfaction, the 

CSS has the needs for evaluating, controlling, and managing service system evaluation. 

Thus, this study develops an experience quality evaluation model (E-QUAL), enabling how 

experience quality can be assessed within collaborative service systems with semi-automated 

value co-production.  

Finally, this study conduct a single case study to examine an organization theory 

(Resource Dependence Theory; RDT) and conclude a deductive sequence that user behavior 

with symbiotic interdependence relationship is significant efficient to the communication 

and interaction between two sides (providers and consumers) and their value co-creation of 

collaborative service systems (CSS). Additionally, the demonstration of iDesign utilizes the 

service industries of artwork design to perform the systematic service innovation. Creativity 
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has gathered great importance in recent year. On the other hand, the service industries 

attempt to address the systematic service innovation concern by shedding light on a new 

approach to innovative collaborative service systems (Figure 1-2). 

Figure 1-2 research process of iDesign 

1.3 Research Method 

This study utilizes design science research method that seeks to extend the boundaries of 

human and organizational capabilities by creating new and innovative artifacts. The design 

science paradigm has its roots in engineering and the sciences of the artificial (Simon, 

1969). Design science address research through the building and evaluation of artifacts 

designed to meet the identified business need (Hevner et al.  2004) (as shown in Figure 1-3). 

The research methodology is to conduct the science of the artifact (i.e., science (analytical) 

of engineering (synthetic)). However, this study uses design science research for developing 

and justifying the proposed mental model, classification framework, evaluation model, and 

service systems (artifacts) classification framework of service systems, an analysis-design 

tool for integrating social-technology service machine, and an evaluation model.  Once 

synthesized, an artifact can be characterized in terms of its functions, goals, and adaptability. 

Artifacts are typically discussed in terms of imperative and descriptive methodologies (i.e., 

design science). Design science in information systems research has seven guidelines: (1) 
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design as an artifact; (2) problem relevance; (3) design evaluation; (4) research contributions; 

(5) research rigor; (6) design as a search; and (7) communication of research (Hevner et al. 

2004). The purpose of design science research is utility, however, an artifact can have utility 

because of some yet-uncovered truth. In this study, the developed and justified artifacts are 

used to be systematic semi-automated value co-production for the collaborative process. 

According to the particular objectives, strategies and assessments, these artifacts resulted 

from the conceptual process and mental model of ecological mutualistic evolution and 

evolutionary fitness. This study intends to adopt design science research in a series of 

iDesign studies as shown from Chapter 3 to 7.   

Figure 1-3 Information systems research framework (Source: Hevner, 2004, MISQ) 

1.4 Content Organization 

The remainder of this dissertation consists of ten sections and the whole research process as 

follows (Figure 1-4). Chapter 2 is state-of-the-art systematic service innovation including 

the research background, service system engineering, and service system management. 

Chapter 3 presents the essence of holistic intelligent collaborative service system design. The 
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services exchange of value co-production and services innovation serve as the exemplar of 

the artwork design service industry. Chapter 4 provides a classification framework 

underlying the concepts of ecological symbiosis.  Chapter 5 describes a new approach to 

standardize and quantify innovative collaborative systems named ISM. Chapter 6 provides a 

new service system evaluation named E-QUAL for validating value co-production. Chapter 

7 exemplifies the E-QUAL for validating service productivity and satisfaction using the 

simulation and the experiments. Chapter 8 Evidences to CSS applications. Chapter 9 

presents a method-driven iDesign for CSS design. Chapter 10 describes a single case study 

on CSS design. Chapter 11 discusses the managerial implications and conclusion.  
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Figure 1-4 research framework 


