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ABSTRACT

Nowadays, knowledge-intensive enterprises, which offer knowledge-based products and services
to the market, play a vital role in the knowledge-based economy. In the global networked age,
collaborative business services have raised as one of the most important knowledge-intensive services
that help enterprises to gain the competitive advantage. These services greatly depend on the ability
to use network architectures to collaborate efficiently with business partners. This paper introduces
the KB-CBSM (Knowledge-Based Collaborative Business Service Modelling) approach, which
aims at providing a conceptual foundation for modelling effectively and improving incrementally
collaborative business services in knowledge-intensives enterprises. The paper begins by presenting
the necessity and principles of the KB-CBSM approach. Next, it presents the conceptual foundation
that consists of three levels: Service value creation network, Service system and Service levels. The
paper continues with a discussion and review of the relevant literature and ends with the conclusion
and suggestions for further research.

KEYWORDS
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INTRODUCTION

The term knowledge-based economy was coined as a result of the recognition of the importance
of knowledge in economic growth (OECD, 2007). In the knowledge-based economy, the role of
knowledge is considered more important than other resources such as natural, physical, and low-skilled
labour resources. For this reason, the creation, use, and transfer of knowledge greatly contribute to the
growth of the knowledge-based economy. Consequently, organizations heavily invest in knowledge
to enhance the productivity and promote innovation (Steinmueller, 2002). Effective collecting and
using knowledge become the core success factor of organizations and the national economy. A new
industry, called knowledge-intensive industry, was established based on the creation and utilization
of knowledge that motivate the positive changes in organizations. Knowledge-intensive enterprises
(KIE) play a vital role in this industry that aim at offering to the market the use of fairly sophisticated
knowledge or knowledge-based products and services (Doloreux & Shearmur, 2011).

On the other hand, the service sector has dominated modern economies and has rapidly grown
worldwide (Spohrer et al., 2007). Services mean opportunities, but enterprises that have been leading
the charge still lack a strong foundation for their work, especially for collaborative service design for
a value creation network (Bitner et al., 2008; Le Dinh & Pham Thi, 2012).
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Our research focuses on providing a conceptual foundation for modelling collaborative business
services in knowledge-intensive enterprises. We consider that knowledge plays a crucial role in the
service systems of knowledge-intensive enterprises and their value creation networks. In the service
development process, information could be transformed into knowledge, and this knowledge could
be used and applied to provide added value to customers. For this reason, this paper proposes an
approach based on the knowledge development process and knowledge sharing within and between
service systems of knowledge-intensive enterprises. We call this approach KB-CBSM (Knowledge-
Based Collaborative Business Service Modelling). The main contribution of the paper is to provide
concepts and guidelines to facilitate the use and adaptation of service description languages, and to
specify different dimensions of collaborative business services in knowledge-intensive enterprises.

The remainder of the paper is structured as follows. First, the background and principles of the
KB-CBSM approach are presented. Thus, the paper explains the approach according to its three
levels: 1) Service value creation network level for service proposal; 2) Service system level for service
creation; and 3) Service level for service operation. We describe a running example of collaborative
business services in a Continuing Education Institution. The paper continues with a discussion and
review of the literature and ends with the conclusion and suggestions for future research.

KNOWLEDGE-BASED COLLABORATIVE BUSINESS
SERVICE MODELLING APPROACH

Background

Table 1 presents the concepts of the KB-CBSM approach. There are three principal viewpoints:
the strategic viewpoint focusing on value proposition and exchange of services; the organizational
viewpoint focusing on information; and the fechnological viewpoint focusing on knowledge.

Service Science, Management, and Engineering (SSME) is a term used to describe service
science that is comprised of three elements: science, management and engineering (Spohrer et al.,
2007; Maglio et al., 2008). The management dimension concerns strategies to add more value to
existing business services and to provide new business services. The science dimension deals with
the structure of service systems and clarifies the process of service creation that aims at applying
competencies from an economic entity for the benefit of other entities. The engineering dimension
covers the invention of new technologies to improve the quality of existing business services and
create new and innovative ones.

In the service-dominant logic, services are defined as the use of an economic entity’s specific
competencies, such as knowledge, skills and technologies, for the benefit of another economic entity
(Vargo & Lusch, 2004). A service, therefore, is information-driven, customer-centric, electronic-
oriented, and productivity-focused (Tien & Bergl, 2003). Consequently, the traditional supply chain is
re-conceptualized as a service value creation network, which is a group of autonomous organizations
working together to achieve not only their own goals, but also a collective goal (Lusch et al., 2008;

Table 1. The concepts of the KB-CBSM approach

Viewpoint Focus Dimensions Level Objectives Knowledge-component
Strategic viewpoint | Value Management | Service value Service Know-with, know-where
creation network | proposal and know-when
Organizational Information | Science Service system Service know-who
viewpoint creation
Technological Knowledge Engineering Service Service Know-what, know-how
viewpoint operation and know how-why
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Provan & Kenis, 2008). In this situation, value creation occurs when a resource is turned into a specific
benefit, called resourcing, that is performed by a service system. A service system is defined as a
“value-coproduction configuration of people, technology, other internal and external service systems,
and shared information.” (Spohrer et al., 2007).

In the KB-CBSM approach, service modelling starts with the service proposal stating where
and when services can be offered and by whom. The modelling process continues with the service
creation describing who provides services and ends with service operation describing what and how
these offerings are created and operated (Gordijn et al., 2012).

Principles

Today’s information and communication technologies effectively support a shift towards collaborative
business services (Spohrer et al., 2007; Roodt et al., 2012). Those technologies supply information
and knowledge that facilitate communication and collaboration and strengthen relationships between
economic entities. A collaborative business service is defined as a business service provided as “a
result of the collaboration between different economic entities in a network in order to achieve a
collective goal.”

In the context of knowledge-intensive enterprises (KIE), those enterprises are generally
organizations that assist others in solving problems and making business decisions that require
external sources of knowledge (Miles, 2005). There are three characteristics of KIEs (Miles et al.,
1995). Firstly, activities of KIEs are mainly based on professional knowledge. Secondly, KIEs use
their own sources of information and knowledge about their activities or collaborate with external
knowledge sourcing in services to their clients or suppliers (Clausen, 2013). Finally, the competitive
edge of KIEs is that they are the primary knowledge suppliers, who work in collaboration with their
clients to help them perform better and innovate (Harris et al., 2013).

Accordingly, business services in KIEs concern different levels of knowledge development: data,
information, knowledge, and understanding (Le Dinh et al., 2015). Data are captured and stored inside
the organizational memory through research, creation, gathering, and discovery. Data are turned into
information by adding semantics and organizing it so that we can easily draw conclusions. Knowledge
has the complexity of experience, which comes about by seeing the service from different contexts.
Wisdom is the ultimate level of understanding. In our approach, we use the term “understanding”
instead of “wisdom” (Le Dinh et al., 2015) because our research still focuses on the first level of
understanding. At this level, enterprises understand how to create or increase values in business
services by using their knowledge and knowing. In the remainder of the paper, the term knowledge
could refer to data, information, knowledge or understanding depending on its development level.

Consequently, knowledge sharing is the foundation of collaborative business services as well as
their service systems and service value creation networks (Chang & Chu, 2014). Firstly, collaborative
business services in KIEs are knowledge-based. Secondly, shared knowledge is one of the three
elements that form a service system. Thirdly, knowledge sharing in a service value creation network
reflects the configuration and operation of the network and plays a crucial role in the service value
chain. Finally, information can be transformed into several types of knowledge that are indispensable
for service improvement and innovation. Therefore, to implement a service value creation network,
service design should take into account the creation, management and sharing of knowledge in
service systems. The more knowledge is available, the more services are improved, and values are
created. Once shared knowledge in a service system is clarified, other elements, such as people and
technology, become more apparent as well. Furthermore, once shared knowledge between service
systems in a service value creation network is clarified, the processes of network creation and operation
also become more evident.
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KB-CBSM Approach

The KB-CBSM approach is defined as a knowledge-based approach that primarily focuses on the
role of knowledge sharing in a service value creation network. In other words, shared knowledge
assumes the responsibilities of leadership in service design, service system configuration and network
management. Collaborative business service modelling is a crucial component of service design to
identify and specify how knowledge-intensive enterprises work together to provide collaborative
business services. Therefore, the KB-CBSM approach focuses on the interdependencies of business
services in the context of a service value creation network. The interdependencies are reflected in
knowledge sharing between elements of a service system, or between service systems in a service
value creation network.

The KB-CBSM approach proposes a conceptual foundation, which consists of a set of interrelated
concepts that can be used to present a thorough understanding of services, service systems and value
creation networks. Enterprises can evolve and adapt these concepts to model their own business
services according to their specific requirements.

Figure 1 shows three elements of the KB-CBSM approach and how it completely covers all the
three parts of SSME (service science, management and engineering).

The KB-CBSM approach consists of three elements: service proposal, service creation, and service
operation. The service proposal element, corresponding to the management aspect of SSME, uses
the knowledge and understanding to create and increase the values of business services in a service
value creation network by applying effective management practices. The service creation element,
corresponding to the science aspect of SSME, focuses on the elements of a service system (shared
information, people and technology) and aims at organizing business services in a service system.
The service operation element, corresponding to the engineering component of SSME, transforms
the shared information into knowledge to improve the quality of business services. Accordingly,
depending on the levels of business services, focal points of service modelling could be different
knowledge components (Garud, 1967; Le Dinh et al., 2015): 1) Value creation network level: know-
where, know-when and know-with; 2) Service system level: know-who; and 3) Service level: know-
what, know-how and know-why.

In order to facilitate using this approach, we propose a process for service modelling in three
steps, each step respectively covers a level in our approach (Table 2).

The first step concerns the service value creation network level for service proposal. The second
step deals with the service system level for service creation. The third step involves the service level for
service operation. Each level has different objectives. Depending on its objective, each level contains

Figure 1. Three elements of the KB-CBSM approach

Science part
(Information)

Service

proposal Service

operation

Management part <]\:‘l> Engineering part
(Value) (Knowledge)
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Table 2. The service modelling process

Level Elements Knowledge Dimension
component

Service value | Service Know-with, Value dimension, network dimension, collaboration dimension
creation proposal know-where,
network know-when
Service Service Know-who Implementation dimension
system creation
Service Service Know-what, Information dimension, operational dimension, legal dimension

operation know-how,

know-why

certain dimensions of business services and corresponds to different knowledge components. The
service value creation network level depicts particular networks of service systems and shows how
values are proposed and exchanged between economic entities. The service system level describes
what service systems are and clarifies the roles of people, technology, and knowledge sharing. The
service level presents what is provided to customers and how it is provided.

SERVICE VALUE CREATION NETWORK LEVEL

The service value creation network level, concerning the service proposal, aims at modelling services
as a chain of value creation and exchange in which service systems co-produce common results.

This level relates to the knowledge about the business environment of the enterprise, which
are represented by the following knowledge components: know-with, know-where and know-when.
Know-with is the relational knowledge that concerns with the knowledge in interfirm relationships
such as knowledge about the interactions in partner relationships, knowledge about the management
of supply chain functions, and knowledge about its external operating environment (Johnson et al.,
2004). Know-where is the situational knowledge about positional relationships that indicates where to
request business services (Le Dinh ez al., 2015). Know-when is the conditional knowledge that informs
the enterprise about the value and situational appropriateness of various strategies for working with
business services (Paris et al., 1984). Know-where and know-when help the enterprise to request/
provide the right knowledge-intensive services in the right place at the right time (Le Dinh ez al., 2015).

At the service value creation network level, the knowledge components as mentioned above are
specified using the following dimensions: Network, value and collaboration dimensions (Le Dinh
& Pham Thi, 2012). Therefore, this level consists of the network dimension (to specify the network
configuration), the value dimension (to represent value creation and exchange), and the collaboration
dimension (to specify the network operation).

Network Dimension

The network dimension includes key concepts such as economic entity, network governance form
and role. Each economic entity is a stakeholder of the network and has distinct goals. An economic
entity could be an individual, an enterprise, a government, or an economy. A service value creation
network is comprised of a variety of economic entities. Each economic entity assumes a subset of
roles in the network. A collaborative business service requires at least one service provider and one
service client. The service client seeks to reduce costs and improve services. The service provider
aims to increase income and customer satisfaction. Each network is subject to a form of network
governance (Le Dinh & Pham Thi, 2012). There are three forms of network governance: market,
hierarchy and network. A market is a system of agents, in which an agent can provide products and
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services to other agents (Williamson, 1975). A hierarchy is a system, in which each part is precisely
defined as performing a specific function (Williamson, 1975). A network is a system that helps its
members to collaborate, based on a relationship of trust (Powell, 1990).

Value Dimension

Each economic entity may provide one or several business services. A business service offers a
value proposal. A value proposal is a value produced by transferring things or by improving some
states of service clients (Ma et al., 2010). A contract defines what to offer and to whom. It is the
responsibility of a business object to carry out a contract, such as a SLA (service level agreement),
related to a business service (Glissmann & Sanz, 2010). The value proposal concerns also the service
productivity that is defined as the ability of a network of service systems to use its inputs for providing
outputs and services with quality matching expectations of its customers (Becker et al., 2013). There
are two categories of business services: independent and dependent services. Independent services
or autonomous services are those whose realization is independent from the services provided by
other economic entities. Dependent services require cooperation with other economic entities for
their realization.

In the KB-CBSM approach, collaborative business services are provided by knowledge spaces,
which are defined as a virtual and physical working space for a group of knowledge workers who
manage a highly structured and interrelated set of data, information, knowledge, and wisdom
concerning an organizational situation (Bellenger, 2004; Le Dinh et al., 2015).

Collaboration Dimension

The collaboration dimension specifies the interdependencies between economic entities in a service
value creation network and the way they work together. As mentioned previously, each service is
offered by an economic entity and provided by a knowledge space. Knowledge sharing between
different knowledge spaces is unavoidable when several economic entities co-produce values and
share a common subset of knowledge.

Knowledge sharing reflects the interdependencies between economic entities in a network.
Therefore, the collaboration dimension consists of two concepts: the overlap situation and the overlap
protocol that operates the overlap situation (Le Dinh & Léonard, 2004).

An overlap situation occurs when there is at least one business object involved in several
knowledge spaces (Le Dinh & Le Tang, 2007). There are two possibilities of overlap situations: with-
border and with-overlap situations. In a with-border situation, there are common business objects, but
no common business activities. In a with-overlap situation, there are common business objects and
common business activities, which perform operations on those common business objects.

An overlap protocol is a protocol that allows each economic entity to perform its own business
processes locally, but also enables them to be aware of the business processes performed in other
economic entities. Based on the theory of coordination, there are three types of overlap protocols (Le
Dinh & Léonard, 2004). The ownership-based overlap protocol, corresponding to the hierarchical
form of network governance, determines the economic entity that will play the role of the owner
for each common object. The market-based overlap protocol, corresponding to the market form of
network governance, determines the economic entity that will play the role of the custodian for each
common object. The network-based overlap protocol, corresponding to the network form of network
governance, allows each economic entity (as the co-owner) to monitor the effects caused by other
co-owners’ actions.

Example

Our approach can be illustrated with an example on Continuing education services, in which a
Continuing education institution provides knowledge-intensive services in terms of professional
learning programs (Table 3). The institution has a number of programs related to different domains
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such as Business, Computer Science, Marketing, etc. A program includes a number of modules and a
work placement project. The institution hires staffs who are experts in the domain to deliver lectures
to students. The institution also collaborates with a large number of companies that receive students
for work placement at the end of their program.

Students register for a specific program and pay a fee, then they must take the related modules and
sit the exams. For the work placement, students need to spend six months in a company as internship
in order to complete their study program. At the end, the final result of students is evaluated based
on their exam results, the work placement reports and grades provided by the hosted company.

The value proposal of the Study program package is to provide a quality service based on the
knowledge shared between service providers. The institution considers the materials, equipment,
technologies and staffs as principal resource capacities.

The economic entities in this example include the Education institution, Student and Company
Partner. The Education institution provides services to Student, the service consumer. In addition,
Company Partner is also a service provider providing Work placement service.

Hence, this Education network is governed by the market form of network governance and
organized by the Education institution as a network administrative organization. Each economic entity
participating in the network may provide different services. The education institution service provider
supplies Study program services (including the service provided by itself, and a service provided by
Company partner) to the student service client. Table 4 presents the overlap situations and overlap
protocols related to Study program business object and its specializations.

Note:

e R: requester, C: custodian, O: owner, RR: referrer
e with-border situation: sharing business objects
e with-overlap situation: sharing business object and activities

The Study program business object is owned by the Education center and shared among
stakeholders with the with-border overlap situation. A program in course is actually a specialized of
Study program that is offered to students for the time being, and there are students already registered
to this program. After their registrations, students become service consumers who receive the
education service.

Table 3. Collaborative business services in a Continuing education network

Element of a service system Framework level Continuing learning package service

Service operation Service level - Study program
- Academia learning or Modules
- Work placement

Service creation Service system Technical implementation of services
including implementation of related business
activities such as Opening study program for
registration, Receiving student payments,
Providing lectures, Organising exams,
Organising Work placement and Final

Evaluation
Service proposal Service value creation -Network of collaborative business service
network providers which are Education centre and

Partner companies

- Collaboration between service systems
based on network configuration and shared
knowledge.
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Table 4. Some overlap situations in the Education service network

Overlap situation Education Student Partner Overlap Overlap protocol
Centre Company situation
- Business object: Study (6] RR RR With-border Ownership-
Program based
- Business objects: Program C R - With-overlap Market-based

in course
- Business activities: Register

- Business objects: Student C R - With-overlap Market-based
- Business activities: Pay

- Business objects: Student C R - With- overlap Market-based
- Business activities: Sit exam

- Business objects: Work R R C With-overlap Market-based
placement

- Business activities: Take
Work placement

The business object Work placement is provided by Company partner who also shares the Take
work placement activity, thus there is the with-overlap overlap situation in this context.

SERVICE SYSTEM LEVEL

The service system level, concerning service creation, involves the configuration and implementation
of business services in a service system. This level ensures that the service has adequate resources
and sufficient technological support.

This level addresses the know-who knowledge component. Know-who refers to a combination of
knowledge and social relationship about resources such as individuals, groups, or organizations that
may implement a knowledge-intensive service (Le Dinh et al., 2013). Indeed, there are two groups
of KIEs that provide two different categories of knowledge-intensive services: technology KIEs and
professional KIEs (Shearmur & Doloreux, 2008). Technology KIEs perform the following activities:
activities related to information technology, research and development, architecture and engineering
activities and relevant consultancy, testing and technical activity analysis. In professional KIEs, the
following activities are included: legal sectors, accounting, bookkeeping and auditing activities, tax
consultancy, market research, as well as the entire advertising campaign. In general, there are two
main categories of know-who: who-know-what and who-know-how (Le Dinh et al., 2015).

Know-who in the proposed approach is specified by the implementation dimension. The
implementation dimension, consisting of the relations between shared knowledge, technological
solutions and the necessary resources, as well as the interaction between the service system and
stakeholders. One of the objectives of this dimension is to improve business services through
information technology (Piccoli et al., 2001).

Implementation Dimension

The implementation dimension includes key concepts such as business service, business object,
business process, technical implementation, and resources (Le Dinh & Pham Thi, 2012).

A business object is an actor within the business layer that represents a part of a knowledge-
intensive enterprise that has its own goal and a set of interrelated knowledge as supporting materials. A
process is a response from the service system to the occurrence of an event provoked by an economic
entity. A process could be a commercial transaction. Process measures are a subset of indicators used
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to assess the result of a process based on the different aspects of performance measurement (efficiency,
effectiveness and sustainability), service productivity, and service quality. Each business process
supported by a knowledge space could be implemented by one or several technical implementations.
Resources are needed for those technical implementations. In general, a business service is operated
by a subset of business processes, which require resources for the technical implementations of those
processes.

Example

The know-who aspect of the Service system level is described by the implementation dimension.
In this dimension, the business processes, the technical implementations and resources of services
need to be identified.

The processes involved in this example are Register to a program, Pay, Provide lectures/ Take
modules, Organize/Take exams, Take/Provide work placement project, and Final grading. The details
are illustrated in Table 5.

The technical implementation of Register to a program can be online registration, by phone or
in person. Students visit the Institution website to make a registration online, call an officer or call in
the Institution. Student can also make a payment online via the Institution website or on site.

SERVICE LEVEL

The service level, concerning the service operation, emphasizes what is provided to customers and
how it is provided. In other words, this level deals with different types of knowledge related to the
service operation.

There are three types of knowledge: know-what, know-how and know-why at the service level
(Garud, 1997; Le Dinh et al., 2015). Know-what refers to facts and artefacts relating to a business
service. Know-how refers to the understanding of the generative processes constituting a business
service. Know-why refers to the understanding of the principles underlying a business service,
especially those related to service quality and contract. In the KB-CBSM approach, know-what is
described by the informational dimension, know-how, by the operational dimension, and know-why,
by the legal dimension.

To specify the service operation, a business object (BO) as the provider needs to be modelled
based on the three aspects of knowledge: the static, the dynamic and the rule aspects (Le Dinh et al.,
2013). The static aspect of knowledge relates to the structure of knowledge and knowing, meanwhile
the dynamic aspect of knowledge focuses on the transition of knowledge. The definition of the rule

Table 5. Implementation dimension of the Study program service

Event/Business process Technical implementation Resources
Register to a program Online Web site
“ By phone Centre Officer, phone, computer
« In person Centre Officer, computer
Pay Online Web site
« In person Centre Officer
Take module In person Lecturer, Lab room, Lecture room
Take exam In person Centre Officer, Room
Take work placement In person Company partner’s resources
Final grading Computer and in person Computer, Exam board, Program coordinator
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aspect is based on the two previous concepts and concerns the governance of knowledge structure
(Le Dinh et al., 2013). In the context of knowledge-intensive enterprises, the static aspect of a BO
is stated as a subset of interconnected dependent business objects, representing by the informational
dimension. The dynamic aspect of a BO is stated as a subset of processes, representing the operational
dimension that uses activities of those business objects. The rule aspect of a BO is stated as a subset
of business rules, representing the legal dimension, of which scopes are defined based on business
objects and activities.

Informational Dimension

The informational dimension representing know-what knowledge corresponds to the static aspect
of information that describes the existing types of shared knowledge, their structures, and their
interrelations (Le Dinh & Fillion, 2008).

A business object is defined as a type of an intelligible entity being an actor inside the business
architecture and a set of instances of this type. An attribute of a business object is a function
corresponding to every instance of this business object and to a set of instances of other business
objects. The key of a business object is defined by a set of special attributes, which can be used to
distinguish one instance from other instances in the same business object. A business object can
define its specializations (e.g. subclasses), interpreted as the subset of objects of their generalization
(e.g. superclass) for which the dynamic specialization condition is evaluated to be “true.”

Operational Dimension

The operational dimension representing know-how knowledge addresses the question of how to
perform business service operations. This dimension corresponds to the dynamic aspect of information
describing the behaviour of a business service, called service behaviour, and the behaviour of a service
system, called system behaviour (Le Dinh & Fillion, 2008).

Service behaviour includes concepts such as dynamic state and method. Dynamic states of
a business object are conditions, modes or situations during which certain business activities are
“enabled” and others “disabled.” A dynamic state represents a subset of instances of a business object;
therefore, it is a specialization of this business object. A business activity is an operation of a service
used to transit from a set of dynamic states to another set of dynamic states.

System behaviour includes the concept of processes. A process uses a set of business activities
and transforms a set of dynamic states of instances of business objects inside the service system. A
precondition is a necessary condition for performing a process, while a post-condition is a necessary
condition after a process.

Legal Dimension

The legal dimension of know-why knowledge consists of different factors in the environment of the
service system, such as goals, regulations and policies, and contracts. These factors could be translated
into business rules in service systems and then into integrity rules in information systems. The legal
dimension corresponds to the rule aspect of knowledge, which guarantees the coherence of shared
knowledge (Le Dinh & Fillion, 2008).

An integrity rule (IR) represents the implementation of a business rule in an information system.
IR’ scopes represent the context of an IR that covers a subset of relative business objects. Risks are the
possibilities of suffering from incoherent knowledge that may lead to fail points of certain activities.

Example

Let us discuss the three key dimensions representing the Study program package service at the service
level. We use simplified UML notation (Rumbaugh et al., 1999) to specify the informational dimension
and the Petri-net diagram (Peterson, 1977) to illustrate the operational dimension.
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The informational dimension includes the following business objects (BO): student, registration,
payment, study program, modules, work-placement project, results and company partner. The study
program service is represented by the study program BO and its relevant BO in Figure 2. A student
can make several registrations; each registration relates to one study program. Students need to pay
for each registration. A study program includes several modules and a work placement program (or
project). Each work placement program is provided by one company partner who can offer several
work placement programs. Students get results for each module taken by sitting an exam and a result
of the work placement program.

The operational dimension, including a set of dynamic states, activities, and processes, is
depicted by a Petri-Net diagram as in Figure 3, in which a state represents a dynamic state, and a
transition, a process of the service system (left side) or a business activity of a business object (right
side).

Students register to an opened program. Then they need to pay the tuition fee to be able to follow
the modules and take a work placement. They receive the result of each module taken and the work
placement done. Finally, the exam board management and the program coordinator award them the
certificate if they pass the required criteria based on their study results; otherwise, they need to repeat
some modules or another work placement in the next term of that program which requires them to
register again and to pay a suitable fee.

The legal dimension reflects the regulations related to the Student and the Education institution.
This is represented by the student handbook or the institution’s policy. In our example, there are
integrity rules specifying what level of the student’s mark or results to get a suitable award. There is
also an integrity rule indicating that student can pay in maximum two weeks after the first module
started.

Figure 2. Informational dimension of the Study program service
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Figure 3. Excerpt of the operational dimension of the study program service
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META-MODEL OF THE KB-CBSM APPROACH

This section presents the meta-model of the KB-CBSM approach based on the three levels: Service
value creation network, Service system and Service levels. The purpose of this meta-model is to

clarify the interrelations between the concepts and dimensions of the conceptual foundation.

Meta-model of the Service Value Creation Network Level

Figure 4 summarizes the concepts of the KB-CBSM approach related to the network, value, and

collaboration dimensions using simplified UML notation (Rumbaugh et al., 1999).

Each economic entity plays a specific role and provides several business services in a service value
creation network. A business service is provided by a knowledge space, which covers a family of all
interrelated knowledge. Each knowledge space manages a subset of business objects and corresponding
business processes. When knowledge spaces share knowledge related to their business objects or
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Figure 4. Meta-model of the service value creation network level
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business processes, there are overlap situations. A with-border situation occurs when there is a subset
of overlapped instances of business objects. A with-overlap situation occurs when there is a subset of
overlapped instances of business objects and a subset of overlapped business processes. Each overlap
situation is operated by an overlap protocol that will be conformed to the network governance form.

Meta-model of the Service System Level

Figure 5 summarizes the concepts of the service system level and the links between the implementation
dimension and the other dimensions. In fact, a knowledge space is composed of a subset of
interconnected business objects, a subset of related business processes, and a subset of related
business rules.

Meta-model of the Service Level

Figure 6 presents the meta-model of the service level. The links between the operational, legal and
informational dimensions are also presented in Figure 6. A dynamic state represents a subset of
instances of a business object and is a specialization of this business object. A business process uses
a subset of business activities. A business activity belongs to a business object. Scopes of an integrity
rule apply to a subset of business objects. Each activity may include a set of attributes as its scope
and may involve some risks.

DISCUSSION

This section begins with a review of the literature and then points out the differences between the
KB-CBSM approach and other approaches.

Related Work

Firstly, service modelling concentrates on the representation of relations between what is provided
to customers, how it is provided, the technical definition of the service, and the resources needed
for operating the service (Vilho, 2006). Secondly, in the context of service collaboration, service
modelling also aims at pointing out service systems and service value creation networks, and
explaining how those systems and networks arise and evolve, as well as how to coordinate internal
and external service systems.

Corresponding to the three parts of SSME, we classify current approaches to service modelling
in three categories: management-oriented, engineering-oriented, and science-oriented approaches.
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Figure 5. Meta-model of the service system level
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Management-oriented approaches have often come from the fields of production and operation
management in networked businesses, topology of service networks and interaction patterns between
organizations. Tung and Juan (2010) proposed a framework for service innovation based on an
ecological perspective which underlines “the destined partnership deriving direct effect in value
co-production”. He and Yang (2007) classify collaboration patterns based on interaction topology
between participants and their role in collaboration. Some approaches have focused on the economics
literature concerning information sharing in oligopolies (Buhman et al., 2005) or supply chains
(Zhang, 2002; Li 2002). Chituc et al. (2009) developed a framework for seamless interoperability in
a collaborative networked environment.

Engineering-oriented approaches have come from the field of industrial engineering, which
usually focuses on modelling traditional services such as person-to-person and single channel services.
Firstly, the service blueprint approach is a method proposed by Shostack (Shostack, 1982; 1984) and
developed by several authors (Bitner et al., 2008; Kingman-Brundage et al., 1995; and Patricio, 2008).
A blueprint is a two-dimensional picture of a process: the horizontal axis represents the chronology
of actions, and the vertical axis, different areas of actions. Another approach is the lean consumption
approach developed by Womack & Jones (2005) as a service counterpart to the manufacturing concept
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of “lean production.” Regarding complex engineering services which are defined as “the long-term
provision of a set of technical capabilities based on a complex engineering system to a customer at
a contractually defined performance” (McFarlane & Cuthbert, 2012), the 12-Box model for service
information requirements has been developed for capturing, organizing and assessing information
requirements of those complex services.

Science-oriented approaches have mostly come from the fields of information science and
computer science that focus strongly on the system being developed and on its functional requirements.
Some of those approaches are based on the business process perspective for designing service-based
systems (Piccinelli et al., 2002; Terai et al., 2003). Others have tried to capture business goals and
requirements and translate them into system design (Mylopoulos et al., 2002). Meanwhile, Roland
and Souveyet (2010) proposed an intentional approach to service engineering by adding to IT services
some business descriptions such as intentions and strategies to achieve the goals of the service.
This approach aims to help business users in service composition, service publication and service
discovering.

Recently, the value-driven or goal-driven approaches have used value or goal models as the
foundation for designing services (Henkel ez al., 2007; and Ma et al., 2010). Addressing collaboration
in networked services, Yao et al. (2011) focus on monitoring the collaboration based on the service
level agreement between stakeholders and their business processes. Meanwhile, Yan et al. (2010)
proposed using ontology of collaborative manufacturing to align the IT (service-oriented framework)
with business (service-dominant logic) in a collaboration context.

Comparison Between the KB-CBSM Approach and Other Approaches

The evolution of inter-organizational research implies that an organization is a system that is enabled
by information technology and characterized by information sharing. Thus, the interoperability of
technology, business processes and people needs is to be developed to create higher value from value
creation networks (Chesbrough & Spohrer, 2006). Therefore, information sharing in a network has
drawn the attention of some researchers; however, there is still little attention on knowledge sharing
in a service value creation network.

Our framework describes a systematic way for collaborative business service modelling in
knowledge-intensive enterprises that takes into account different levels from service analysis, design
and implementation in a service value creation network. The comparison of our approach with the
existing ones is described in Table 6.

Compared to management-oriented approaches, our research focuses on knowledge sharing
in a service value creation network, as opposed to the traditional supply chain, and different from
approaches with collaboration patterns and maturity levels. Furthermore, our framework concentrates
on identifying sharing requests between economic entities, and then designs knowledge sharing based
on overlap situations (Le Dinh & Léonard, 2004). Working with knowledge sharing has the advantage
of being more natural and effective because knowledge sharing determines the interoperability of
technology, business processes and knowledge workers in a value creation network based the network
governance model.

Compared to science-oriented approaches, our approach focuses on shared knowledge instead of
business models, goals or values (as in Mylopoulos et al., 2002; and Henkel ez al., 2007). We consider
that knowledge sharing in a value creation network obviously and completely reflects the process of
network creation and operation, especially for a network of knowledge-intensive enterprises. Therefore,
knowledge sharing is more general than business and goal models and can be used as the foundation
for service modelling in a service value creation network. In addition, our framework allows to start
from business perspectives to derive IT solutions for a value creation network, so it supports the
alignment between business with IT, which is more general than Yan et al. (2010) approach. In the
KB-CBSM approach, we consider a value creation network as a variable and complex network of
service systems with several network governance forms at different network levels. We believe that
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Table 6. Comparison between the KB-CBSM approach and other approaches

Approach

Authors

Description

Management-oriented
approaches

e Buhman et al., 2005
e Zhang, 2002; Li 2002
e He and Yang (2007)
o Chituc et al., 2009

- Focusing on information sharing in
oligopolies or supply chains.

- Concerning topology of service network
and collaboration patterns

Science-oriented
approaches

e Terai et al., 2003

e Piccinelli et al., 2002

e Mylopoulos et al., 2002

e Henkel et al., 2007

e Ma et al., 2010; Yan et al., 2010
e Yao et al., 2011

e Roland & Souveyet, 2010

- Focusing on business process perspective,
business models, goals or value proposals.
- Concerning alignment of business with IT
in collaboration and expanding IT service
with business description

Engineering-oriented
approaches

o Shostack, 1982; 1984

e Bitner et al., 2008

o Kingman-Brundage et al., 1995
e Patricio, 2008

o Womack & Jones, 2005

- Focusing on the concepts of service
blueprints or of lean consumption.

- Concerning a new information
requirement analysis approach for complex
engineering services.

o McFarlane and Cuthbert, 2012

KB-CBSM approach - Focusing on shared knowledge in service
systems and in a service value creation
network.

- Concerning the service modelling and

improving for knowledge-intensive services

the proposed framework is able to specify complex and modern types of collaborative knowledge-
intensive services in the global networked age.

Compared to engineering-oriented approaches, the knowledge-based approach is at a higher
level of knowledge development and focuses on business perspectives instead of IT solutions. The
specifications based on the key concepts of the proposed approach could be mapped into service
modelling languages and then implemented in a specific IT service platform. In fact, recent research
emphasizes that IT solutions need to be derived from business perspectives (Mylopoulos ez al., 2002;
and Henkel ez al., 2007). Accordingly, we follow this direction in our work: we start from a business
perspective and then continue with IT solutions.

At this point, our approach shares the common strategy of the approaches of Quartel er al.
(2007) and Bottcher (2010), serving as a semantic meta-model to enable the use of different service
modelling languages. These three approaches share a common objective: encouraging enterprises to
invest in the informational and knowledge levels, independent from technology choices. Compared
to Quartel ez al. (2007), the knowledge-based approach follows the hierarchy of service science in
defining its levels: service, service system and service value creation network. The approach proposed
by Quartel et al. has three levels: single interaction, choreography and orchestration. Our approach
covers more dimensions than this approach, including dimensions related to network configuration
and collaboration. Compared to Bottcher (2010), the proposed approach also has more dimensions at
different levels. The approach proposed by Bottcher is essentially based on four dimensions: resources,
components, products and processes at the same level of abstraction.

We believe that our approach is more suitable than existing approaches for certain collaborative
business services in the context of a service value creation network such as knowledge-intensive
services. Furthermore, our approach comprehensively and clearly covers all three parts of SSME.
Therefore, the KB-CBSM approach is effectively useful in applying scientific understanding,
engineering discipline, and management practices concurrently. In summary, we propose how to use
different modelling languages to model the dimensions of our approach. Table 7 summarizes the
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Table 7. Formal specifications for each level of the information-driven approach

Dimension Level Modelling Concepts and Representation

Management | Service value - Collaborative business process with responsibility for business activities
creation network (actors) using UML or BPMN (BPMN, 2009).

- Overlap situation on business objects and business activities using table or
natural language.

Science Service system - Implementation of each business activity in a service and corresponding
resources needed using table or natural language.

Engineering Service - Class diagram using UML, ER or IASDO (Pham-Thi & Helfert, 2007).

- State transition diagram using UML or IASDO.

- Business process, Activity diagram using UML, BPMN (BPMN, 2009), Petri
nets or IASDO.

- Business rules description using First order logic, OCL of UML, Table
decision, or predicate logic.

concepts to be modelled in each layer of our approach. These modelling concepts can be described with
different modelling languages of the user choices with respect to the concepts and syntax described
in the corresponding meta-models proposed in our framework.

CONCLUSION

Nowadays, the service sector dominates the global economy. Consequently, there is still a need for
a strong foundation for service design and innovation, especially for knowledge-intensive industry
(Bitner et al., 2008). For this reason, our research focuses on proposing an approach for understanding,
modelling and improving collaborative business services for knowledge-intensive enterprises based
on knowledge sharing. The purpose of the proposed approach, called KB-CBSM (Knowledge-Based
Collaborative Business Service Modelling), is to provide an effective framework best suited for
designing complex and networked knowledge-intensive services in a coherent manner.

This paper deals with the main objective of the KB-CBSM approach: modelling and improving
collaborative knowledge-intensive services. It proposes a conceptual foundation to understand and
model knowledge-intensive services in order to facilitate the design, elaborate and collaborative
business services in a service value creation network. The framework includes a set of concepts at
three levels: the service value creation network level for service proposal, the service system level
for service creation, and the service level for service operation. The concepts are organized into
several dimensions, such as the informational, operational, legal, implementation, value, network
and collaboration dimensions. These dimensions clarify the role of shared knowledge, people, and
technology in service systems and in a service value creation network.

We believe that our approach enables and facilitates the improvement and creation of innovative
collaborative business services that are crucial for knowledge-intensive enterprises in the global
networked age. The three levels of the proposed approach help knowledge-intensive enterprises to
model thoroughly the value proposition and exchange in a network, to use recent technologies to
improve their existing services or to create innovative ones, and to manage efficiency their service
operations. With respect to the implications of our work in practice, when a knowledge-intensive
enterprise intends to create or to join a service value creation network, the KB-CBSMK approach
provides principles and guidelines to specify collaborative business services, identify shared
knowledge, and decide how to collaborate with business partners.

Concerning the implications for research, we are currently working on applying the approach on
a broader scale. In accordance with the main objective of our research, we have stressed on validating
the framework in practice, especially to model collaborative knowledge-intensive business services
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in specific areas such as educational, marketing and financial services. Furthermore, we are also
developing a service-based knowledge management platform to help knowledge-intensive enterprises
to perform their activities related to service operation, service creation and service proposal based
on the traditional knowledge and the new knowledge extracted from big data.
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