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Annex D 

Specification of core level of VBE-ontology 

This Annex represents the specification of the ten core level sub-ontologies of the VBE-
ontology [69] as introduced earlier in Section 2.5.2 of this thesis. These ten sub-ontologies are 
specified in the following Sub-sections. Below Tables D.1 to D.7 present the main concepts 
within each sub-ontology of the core level of the VBE-ontology.  

Please note that some concepts of the VBE-ontology, such as the “VBE participant” and 
the “VBE management system” are related to and thus must be addressed in several sub-
ontologies at the same time, since they represent of the elements that bind those sub-
ontologies. In the following tables, these concepts as well as their definitions are both 
distinguished through their italic representations. Furthermore, the textual definition of these 
“common” elements appears only once, in the table of the sub-ontology to which they are 
more closely related. Then all other related sub-ontologies refer to that table. For example, see 
“VBE Profile” and its definition in Table D.4, and see the “VBE Profile” in Table D.1 that 
refers to where the definition of VBE Profile can be found, by stating “See Table D.4”.  

Please also note that besides the first element of each table, which represents the main 
element of its working area, all other elements are alphabetically sorted. Please also note, that 
this annex address only a main concepts due to the lack of space. All presented concepts are 
provided together with their definitions. The most important concepts in each sub-ontology 
are also provided together with meta-properties (i.e. synonyms and/or abbreviations). 
Furthermore, unlike the domain-level sub-ontologies addressed in the next Annex E, core 
level sub-ontologies do not have the deep subclass-superclass hierarchies of concepts. 
However, the existing sub-classes of the core sub-ontology concepts are mentioned in this 
Annex. 

D.1. VBE-self sub-ontology 

The VBE-self sub-ontology addresses the main concepts of VBE knowledge characterizing 
the VBE network as a whole. Particularly, it includes the “Virtual organizations Breeding 
Environment” concept and the concepts defining the main elements/components constituting 
VBEs, such as “VBE Actor”, “VBE Governance”, etc. The VBE-self ontology includes 
the largest numbers of concepts shared with other sub-ontologies, specifically it connects all 
other core level sub-ontologies together into the unified VBE-ontology. The main concepts of 
this sub-ontology are addressed below in Table D.1. 

 
Table D.1: Concepts related to the VBE-self sub-ontology 
Concept Definition 

Virtual 

organizations 

Breeding 

Environment 

(VBE) 

ID: VBE 
Label: Virtual organization Breeding Environment 
Definition: Virtual organization Breeding Environment (VBE) is an association of 
organizations and their related supporting institutions, adhering to a base long term 
cooperation agreement, and adoption of common operating principles and 
infrastructures, with the main goal of increasing both their chances and their 
preparedness towards collaboration in potential Virtual Organizations. 
Kind: Passive entity 
Synonym: Cluster, Network, Club 
Abbreviation: VBE, VO Breeding Environment 
Subclass: none 

Attribute: VBE_Profile 
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Concept Definition 

VBE_Acquaintenance 
VBE_Life_Cycle 
Part: VMS 
VBE_Governance 
VBE_Value_System 
VBE_Bag_of_Assets 
VO 
VBE_actor  
Sub-ontology: Core level VBE-self sub-ontology 

VBE 

Acquaintance 

ID: VBE_acquintanance 
Label: VBE Acquaintance 
Definition: VBE Acquaintance includes different external organizations (including 
other networks) which have relations with the VBE. 
Kind: Concept 
Sub-ontology: Core level VBE-self sub-ontology 

VBE Bag of 

Assets 

See Core level VBE Bag of Assets sub-ontology. 

VBE Gate 

Keeper 

ID: VBE_Gate_Keeper 
Label: VBE Gate Keeper 
Definition: The Gate Keeper acts as an interface to interactions that need to go beyond 
the VBE border. In this case, when a VBE does not have certain competency for 
example, and wants to get it from other sources outside the VBE, the VBE Gate 
Keeper will communicate with the Gate Keepers of other VBEs. 
Kind: Concept 
Sub-ontology: Core level VBE-self sub-ontology 

VBE 

Governance 

See Core level VBE Governance sub-ontology. 

VBE History See Core level VBE History sub-ontology. 
VBE 

Inheritance 

See Core level VBE History sub-ontology. 

VBE Life 

Cycle 

ID: VBE_Life_Cycle 
Label: VBE Life Cycle 
Definition: The life cycle of the VBE represents all the stages that a VBE may go 
through from the VBE creation stage to possible VBE dissolution stage. 
Kind: Concept 
Part: VBE_Life_Cycle_Stage 
Sub-ontology: Core level VBE-self sub-ontology 

VBE Life 

Cycle Stage 

ID: VBE_Life_Cycle_Stage 
Label: Life Cycle Stage 
Definition: The VBE Life Cycle includes the following identified main stages: VBE 
creation (composed of the VBE initiation/recruiting and the VBE foundation), VBE 
operation, VBE evolution, VBE metamorphosis, and the VBE dissolution. 
Kind: Concept 
Synonym: Life Cycle Phase 
Subclass: Creation 
Operation 
Evolution 
Metamorphosis 
Dissolution 
Sub-ontology: VBE_Life_Cycle_Stage 

VBE 

Management 

System  

See Core level VBE Management System sub-ontology. 

VBE 

Participant / 

Actor 

See Core level VBE Actor sub-ontology. 
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Concept Definition 

VBE member 

profile 

See Core level Profile and competency sub-ontology. 

VBE Trust See Core level Profile and competency sub-ontology. 

VBE Value 

System 

See Core level Profile and competency sub-ontology. 

VBE-self 

profile 

See Core level Profile and competency sub-ontology. 

Virtual 

Organization  

See Core level Profile and competency s sub-ontology. 

D.2. VBE Actor sub-ontology 

The sub-ontology for VBE Actor, also referred to as VBE member and VBE actors in 
the literature represents the main types of data for characterizing each type of VBE 
actor/stakeholder. For example, it addresses the main properties of the “VBE actor” concept, 
such as “VBE Actor Profile” and “VBE Actor Role”. It also includes a classification of 
multiple roles which organizations play in VBEs, such as “VBE Member”, “VO Broker”, etc. 
This sub-ontology is represented in Table D.2 below. 

 
Table D.2: Concepts related to the VBE participant/actor sub-ontology 
Concept Definition 

VBE Actor ID: VBE_Actor 
Label: VBE Actor 
Definition: VBE Actor / Participant is any organization within a VBE. Organizations 
in VBE represent: business entities providing products and services to the market that 
get involved in the VOs to gain quantitative profit, non-profit institutions that get 
involved in the VOs to gain qualitative profit, VO support institutions, for example: 
legal and contractual service providers, companies supporting individuals’ life 
maintenance (e.g. insurance and training companies), ministries, sector associations, 
chamber of commerce, environmental organizations, etc. Participants in a VBE can 
play different roles. 
Kind: Active entity 
Synonym: VBE Participant, VBE Stakeholder 
Attribute: VBE Actor Role, VBE Actor History 
Sub-ontology: Core level VBE Actor sub-ontology, Core level VBE-self sub-ontology 

VBE Actor 

Role  

ID: VBE_Actor_Role 
Label: VBE Actor Role 
Definition: VBE Actor Role is a concept describing and characterizing the roles that 
can be performed by the VBE Actors. A role defines an expected behaviour for 
an actor in a given context. 
Kind: Concept 
Synonym: VBE Participant Role 
VBE Stakeholder Role 
Subclass: New VBE membership applicant 
VBE Member 
VBE Administrator 
VBE Advisor 
VBE Customer 
VBE Expert 
VBE External Stakeholder 
VBE Invited Organization 
VBE Ontology Provider 
VBE Support Institution 
VBE Support Service Provider 
VO-related Participation Role 
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Concept Definition 

Attribute: VBE Actor Responsibility 
VBE Actor Right 
VBE Actor Liability 
Sub-ontology: Core level VBE Actor sub-ontology 

New VBE 

membership 

applicant 

ID: New_VBE_membership_applicant 
Label: New VBE membership applicant 
Definition: New member applicant is a Role played by an organization outside 
the VBE that has interest, applies to the VBE, and provides all needed information for 
becoming a member of the VBE. 
Kind: Active entity 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Actor 

History 

See Table D.5. 

VBE Actor 

Liability 

ID: VBE_Actor_Liability 
Label: VBE Actor Liability 
Definition: VBE Actor Liabilities are the obligations assigned to VBE Actors in 
relation to their Roles. For example, the VBE Member is obliged to respect and follow 
the VBE cooperation agreement. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Member 

Profile 

See Table D.4. 

VBE Actor 

Responsibility 

ID: VBE_Actor_Responsibility 
Label: VBE Actor Responsibility 
Definition: VBE Actor Responsibilities are the responsibilities assigned to a VBE 
Actor in relation to its Participation Role. For example, the responsibilities of VO 
Brokers include: to identify Needs and Trends in the Global Market, to classify them 
according the competitive advantage that prospective VOs would offer, to select ideas 
with more potential to configure successful VOs, etc. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Actor 

Right 

ID: VBE_Actor_Right 
Label: VBE Actor Right 
Definition: VBE Actor Rights are the rights assigned to a VBE Actor in relation to its 
Role. For example, the rights of VO Planners include: to access information about 
VBE capabilities, to know about VBE members qualities, to ask for negotiation 
mandate, etc. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE 

Administrator 

ID: VBE Administrator 
Label: VBE_Administrator 
Definition: VBE administrator is a Role of one VBE Actor, which is responsible for: 
the VBE operation and evolution, promotion of cooperation among the VBE 
members, identification and filling of the skill/competency gaps in the VBE by 
searching and recruiting/inviting new organizations into the VBE, the daily 
management of the VBE’s general processes, e.g. the assignment/re-assignment of 
access/retrieval rights to different actors in the VBE based in their responsibilities, 
the daily conflict resolution, the preparation of VBE’s bag of assets, and the making of 
common VBE policies, among others. 
Kind: Concept 
Synonym: VBE manager 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Advisor ID: VBE_Advisor 
Label: VBE Advisor 
Definition: VBE advisor (or an advisory board) is a Role played by those VBE Actors 
that are responsible to elaborate strategic and/or enhancement recommendations to 
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Concept Definition 

the administrator. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE 

Customer 

ID: VBE_Customer 
Label: VBE Customer 
Definition: VBE Customer is a Role played by those VBE Actors that provide 
collaboration opportunities to the VBE and/or order VBE’s products/services. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Expert ID: VBE_Expert 
Label: VBE Expert 
Definition: VBE Expert is a Participation Role played by those VBE Actors that 
support the VBE administration (and/or other VBE Members), advising them in 
solving some problems usually related to VBE management. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE External 

Stakeholder 

ID: VBE_External_Stakeholder 
Label: VBE External Stakeholder 
Definition: External Stakeholder is a Participation Role played by those VBE Actors 
that represent organizations not registered in the VBE; however interested in 
participating in some of the VBE activities. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Invited 

Organization 

ID: VBE_Invited_Organization 
Label: VBE Invited Organization 
Definition: Invited Organization (Spot Member) is a Participation Role played by 
external VBE stakeholders, that are invited to the VBE in order to support some 
temporary requirements in the VBE, e.g. to fill in certain VBE competency gaps. They 
do not stay in the VBE during the full VBE life cycle. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Member ID: VBE_Member 
Label: VBE Member 
Definition: VBE member is the basic Participation Role played by those organizations 
that are registered at the VBE, are ready to participate in the VBE activities and get 
involved in VOs. 
Kind: Concept 
Synonym: Regular VBE member 
Attribute: VBE Member Profile 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Ontology 

Provider 

ID: VBE_Ontology_Provider 
Label: VBE Ontology Provider 
Definition: Ontology Provider is a Participation Role of a VBE Actor that provides, 
adapts, evolves, and maintains the VBE common ontology. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Support 

Institution 

ID: VBE_Support_Institution 
Label: VBE Support Institution 
Definition: Support Institution is a Participation Role played by those VBE Participant 
organizations that for instance represent legal and contractual service providers, 
companies supporting life maintenance (e.g. insurance and training companies), 
ministries, sector associations, chamber of commerce, environmental organizations, 
etc. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VBE Support ID: VBE_Support_Service_Provider 
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Concept Definition 

Service 

Provider 

Label: VBE Support Service Provider 
Definition: Support Service Provider is a Participation Role played by those VBE 
Actors that provide the wide variety of services and support tools and mechanisms 
including both the base necessary services as well as the advanced assisting tools to 
support VBE Members’ readiness to collaborate in VOs. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VO Broker ID: VO_Broker 
Label: VO Broker 
Definition: Opportunity Broker is a Participation Role played by a VBE Actor that 
identifies and acquires new collaboration opportunities (business opportunities or 
others), by marketing VBE competencies and assets and negotiating with (potential) 
customers. There is also the possibility of this opportunity brokerage role being played 
by an outside entity, providing a service to the VBE. 
Kind: Concept 
Synonym: Opportunity broker 
Sub-ontology: Core level VBE Actor sub-ontology 

VO 

Coordinator 

ID: VO_Coordinator 
Label: VO Coordinator 
Definition: VO coordinator is a Participation Role played by a VBE actor that 
coordinate a VO during its life cycle in order to fulfil the goals that were set by 
the collaboration opportunity that triggered the VO. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VO Partner ID: VO_Partner 
Label: VO Partner 
Definition: VO partner is a base Participation Role of a VBE Actor played in a VO. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VO Planner ID: VO_Planner 
Label: VO Planner 
Definition: VO Planner / Business Integrator is a Participation Role performed by 
a VBE actor that in face of a new collaboration opportunity (designed by 
an opportunity broker), identifies the necessary competencies and capacities, selects 
an appropriate set of partners (VBE members and even outsiders in case there is not 
enough competencies and/or capacities inside the VBE), and structures the new VO. 
In many cases the roles of opportunity Broker and VO planer are performed by 
the same actor. 
Kind: Concept 
Sub-ontology: Core level VBE Actor sub-ontology 

VO-related 

Participation 

Role 

ID: VO-related_Participation_Role 
Label: VO-related Participation Role 
Definition: VO-related Participation Role is an abstract concept used for classification 
of the VBE participant’s roles played in VOs. 
Kind: Concept 
Synonym:  

Abbreviation:  
Subclass: VO Broker 
VO Coordinator 
VO Partner 
VO Planner 
Sub-ontology: Core level VBE Actor sub-ontology 
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D.3. VO sub-ontology 

The VO sub-ontology represents the main types of concepts that characterize a Virtual 
Organization. The VO sub-ontology includes the main classes of knowledge characterizing 
the Virtual Organization. For example, it addresses the main attributes of VOs, such as “VO 
Partner” and “VO Model”. The specific VO related concepts, term and definitions were 
extracted mainly from [127]. This sub-ontology is represented in Table D.3 below. 

 

Table D.3: Concepts related to the VO sub-ontology  
Concept Definition 

Virtual 

Organization 

(VO) 

Virtual Organization (VO) represents a temporary alliance of diverse organizations 

that form a collaboration network, sharing knowledge, skills, and resources towards 

provision of value-added products and services and that resort to a computer network 

and associated tools to support their cooperation. Virtual enterprises and extended 

enterprises are particular cases of the VO. 

Abbreviation: VO, VE 
Synonym: Virtual Enterprise 

VO 

Agreement 

VO Agreement / Contract is an agreement reached among VO Partners that outlines 
the legal framework for their co-operation and tasks distribution in a VO. 

VO 

Inheritance 

See Table D.5. 

VO Model 

VO Model is a schema (e.g. in XML) that is used for representing all the information 
supporting VO Creation within VBE environments. This schema is fulfilled during 
the steps involved in the VO Creation process. 

VO Partner See Table D.2. 

VO-self 

Profile 

See Table D.4. 

D.4. Profile and competency sub-ontology 

The VBE profile and competency sub-ontology includes the main classes of knowledge for 
characterizing profiles and competencies of VBE member organizations. It mainly addresses 
the elements of profiles and competencies (e.g. “VBE General Data”, “VBE Competency” for 
profile, and “Capability”, “Conspicuity” for competencies), as well as their sub-classes (e.g. 
the “Resource” has several sub-classes, such as “Human Resource” and “Physical Resource”). 
This ontology is fundamental for VBEs, since it addresses the main classes of knowledge that 
the VBE members must define in order to introduce themselves in the VBE. Regular VBE 
members must understand the meaning of all profile an competency related concepts.  

The models of profiles and competencies, presented in the VBE profile and 
competency sub-ontology, are further addressed in Chapter 4 of this thesis. Specifically that 
Chapter addresses the reasoning made behind the profile and competency models. 
Furthermore, Chapter 5 of this thesis addresses the supporting features provided by this sub-
ontology to the Profile and Competency Management System (PCMS), particularly it 
exemplifies the usefulness of ontologies for VBEs. This sub-ontology is addressed in 
Table D.4 below. 

 
Table D.4: Concepts related to the profile (and competency) sub-ontology 
Concept Definition 

VBE Profile VBE profile consists of the set of determining characteristics (e.g. name, address, 

capabilities, etc.) about each VBE entity (i.e. VBE Actor, VO, and VBE-self), collected in 

order to: (a) distinguish and compare each VBE entity with others, (b) analyze 

the suitability of each VBE entity for involvement in some specific line of activities / 

operations. 
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Concept Definition 

Competency Competencies in VBEs are a fundamental part of a Profile and represent up-to-date 
information about capabilities, capacities, costs, as well as conspicuities of each VBE 
member organization and illustrating the accuracy of their provided information, all 
aimed at qualifying organizations for VBE participation, and mostly oriented towards 
their VO involvement. (Ermilova and Afsarmanesh, 2008) 

Capability Capabilities are those characteristics of Competency that represent the abilities of 
organizations, e.g. their processes and activities. When collective business processes are 
modelled for a new VO, the VO planner has to search for specific processes or activities 
that can be performed by different organizations, in order to instantiate the VO model. 

Capacity Capacities are those characteristics of Competency that represent the existing free 
capacities of resources that are needed to perform any and all capabilities. Specific 
capacities of organizations are needed to fulfil the quantitative values of capabilities, e.g. 
amount of production units per day. If the organization’s capacity of one member (i.e. 
the organization’s free capacity) for a specific capability is not enough for a new VO, 
another VBE member (or a group of other VBE members) who can offer the same 
capability shall be invited to the VO.  

Conspicuity Conspicuities are those characteristics of Competency that represent means for validity 

of information provided by VBE members about their capabilities, capacities and costs. 

The conspicuities in VBEs mainly include either certified or witnessed documents, such 

as certifications, licenses, recommendation letters, etc. 

Synonym: Evidence 
Cost Costs are characteristics of Competency that represent the costs of products/services 

provision in relation to one capability. These are needed by the VO Planner to estimate if 
invitation of a specific group of members to a VO does not exceed the planned VO 
budget. 

Financial 

Information 

Financial Information is a part of a Profile addressing information about finances of 
an organization, such as total revenue, profit account, etc. 

Human 

Resource 

Human resource is a sub-class of Resource that refers to the characteristics of employees 
within the organization. 

IT Resource IT (technological) resource is a sub-class of Resource that refers to hardware and 
software within the organization. 

Physical 

Resource 

Physical resource is a sub-class of Resource that refers to buildings, machines, 
equipment, transport facilities, knowledge assets physically recorded and preserved 
within the organization. 

Practice Practice is a characteristic of an organization’s Capability that represents a technique, 
a methodology, or a procedure that is used in the organizations to perform a job. 
Practices are used in order to improve business processes in the organization.  

Private 

Profile 

Private Profile represents a complete and detailed set of profile information, intended 
only for internal use (e.g. only by VBE administration). 

Process Process (e.g. a business process) is a characteristic of a Capability representing 
a structured and measured, managed and controlled set of interrelated and interacting 
activities that uses resources to transform inputs into specified outputs. 
Synonym: Activity 

Product Product (Goods or Services) is a characteristic of the organization’s Capability 
representing an artefact that is created within some processes and that can be offered to 
a market. 

Public 

Profile 

Public Profile represents a limited subset of the private profile information intended to be 
shown outside the VBE. 

Resource Resource is a characteristic of organization’s Capability that represents a consumable 
element in a process that performs a number of operations which can transform some 
tangible / intangible inputs into some outputs.  

Restricted 

Profile 

Restricted Profile is a restricted subset of profile information, intended for a certain 
group of users within the VBE. 

VBE 

Participant / 

Actor Profile 

The Profile of VBE Participant / Actor is one kind of the VBE profile, consisting of 

the set of determining characteristics about a VBE Actor. 
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Concept Definition 

VBE-self 

Profile 

Profile of VBE-self is one kind of VBE profile, consisting of the set of determining 

characteristics about a VBE itself as a whole. 

VO-self 

Profile 

Profile of VO-self is one kind of VBE profile, consisting of the set of determining 

characteristics about the VO-self. 

Evidence Evidence is the proof of validity related to some of the information that are directly 

(through the VBE application, filled up by the organization) or indirectly (through other 

web accessible information, e.g. organization’s brochures, web-site, etc. referenced by 

an organization) made available by VBE Entities (i.e. VBE Actors, VOs, and the VBE-

self). 

Authorized 

Certified 

Evidence 

Authorized Certified Evidence is the proof of validity of information that is based on well 

defined and agreed standards or norms to which that the information must comply, and 

some validation checks might be performed by authorized organizations, e.g. 

a certification or a license. 

Conspicuity See Table D.4. 

Financial 

Credit 

Financial credit (e.g. credit rate) is a published ranking, e.g. based on detailed financial 

analysis by a credit bureau, of organization's financial history, specifically as it relates 

to one's ability to meet debt obligations. 

Witnessed 

Evidence 

Witnessed Evidence represents some form of documents generated by third parties, that 

although provide some proof of accuracy for their respective information, cannot be 

considered as an official and/or authorized proof, e.g. a recommendation letter. 

D.5. History sub-ontology 

The History sub-ontology represents the main concepts related to characterizing historical 
information stored in VBEs. For example, it addresses the types of VBE’s history, such as 
“VO Inheritance”, “Cooperation History”, “Collaboration History”, etc. The history sub-
ontology is addressed in Table D.5 below. 

 
Table D.5: Concepts related to the history sub-ontology 
Concept Definition 

VBE History VBE History represents the past records of events and facts about VBE entities 

(i.e. VBE Actors, VOs, and the VBE-self).  

Applied Practice 

Record 

Applied Practice Record addresses a record detailing the past or present practices 
applied at the organization. 

Collaboration 

Record 

Collaboration Record addresses a record about past or present collaboration of 
an organization in any VOs. 

Cooperation 

Record 

Cooperation Record addresses a record about past or present cooperation of 
an organization in any VBEs. 

Delivered Product 

Record 

Delivered Product Record addresses a record about past or present products (i.e. 
services and goods) delivered by an organization. 

Performance 

Record 

Performance Record addresses a record about past or present performance of 
an organization. 

VBE Inheritance VBE inheritance is a set of documents about a VBE that remains after it is 
dissolved. 

VBE 

Participant/Actor 

History 

Participant/Actor History is a collection of records about the past and present 

Performance of the VBE Participant, as well as the records of its cooperation in 

VBEs and collaboration in different VOs. 

VO Inheritance VO Inheritance constitutes some documents/information which VBE inherits after 

VOs dissolve. 

D.6. Bag of Assets sub-ontology 

The Bag of Assets sub-ontology includes the knowledge concepts characterizing the main 
types of documents and software tools available within the VBE’s Bag of Assets. For 
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example, concepts in this ontology include “Lessons Learned”, “Commercial Software”, and 
“Document of Interest”. The Bag of Assets sub-ontology is addressed in Table D.6 below. 

Table D.6: Concepts related to the bag of assets sub-ontology 

Concept Definition 

Bag of 

Assets 

Bag of Assets provides a number of elements that are interesting and useful for sharing 

among the VBE Members such as the general sharable information provided in some 

documents, software tools, lessons learned, etc. 

Lessons 

Learned 

Lessons Learned is an element of the Bag of Assets that is gradually collected through 
VBE members’ contributions. It enables the knowledge gained from past experiences to 
be applied to current and future projects. Its intent is to avoid the repetition of past 
failures and mishaps, as well as share observations and best practices. Through this 
resource, members seek to facilitate the early incorporation of quality into the design of 
their products and services. 

Shared 

documents 

Shared documents collected in the Bag of Assets include for example: general policies in 
the form of documents, books, leaflets, etc., to help (new and old) VBE members to 
easily follow the guidelines of a VBE. It may include information of common interest, 
specific to the sector, some sample contracts to speed up the VO contracting phase, and 
some general legal documents related to the VBE sector/domain. 

Software 

tools 

Software tools collected in the Bag of Assets include for example: the billing software, 
document-management software, etc., contributed by VBE Participants to be shared with 
others, aimed at facilitating some business processes required by VBE Participant 
organizations. 

D.7. Trust sub-ontology 

The Trust sub-ontology represents the main concepts of knowledge characterizing trust 
establishment in VBEs. For example, it addresses the definition of “VBE Trust” through 
“Trust Objective” and “Trust Perspective”. It also includes two classes of “Trust Actors” in 
VBEs such as “Trustee” and “Trustor”. The specific concepts for this sub-ontology were 
obtained from [128]. The Trust sub-ontology is addressed in Table D.7 below. 

Table D.7: Concepts related to the trust sub-ontology 

Concept Definition 

VBE Trust  VBE Trust is a state of connectedness among people or organizations or is a state 

involving mutual dealing among people or parties. The trust relationship refers to 

the state of connectedness between a trustor and a trustee whose intensity is 

characterized and based on the trustworthiness level [128] 

Client Service 

Related 

Perspective 

Client Service Related Perspective is a Trust Perspective referring to those clients 
who consider the mechanisms and tools that the VBE will use to serve them as 
primary aspect when assessing the trustworthiness of the VBE. These include: 
customer portal, customer registration function, etc. 

Financial / 

Economical 

Perspective 

Financial / Economical Perspective is a Trust Perspective referring to those trustors 
who consider financial factors as the primary aspect when assessing trustees’ 
trustworthiness.  

Managerial / 

Behaviour 

Perspective 

Managerial / Behaviour Perspective is a Trust Perspective referring to those trustors 
who consider the behaviour or the managerial aspects as the primary aspect when 
assessing its trustworthiness. In this manner, their trust assessment is based on how 
well the trustee professionally behaved and how well it uses its power when it gets 
into the management position. Thus, it focuses on how the trustee had been 
interacting and working with other organizations in the past. 

Organizational 

Perspective 

Organizational Perspective is a Trust Perspective referring to those trustors who 
consider organizational setting and strength as a primary aspect when assessing 
trustworthiness of the trustees. Their points of views for trustworthiness is based on 
the internal settings of an organization which play an important contribution to 
trustee’s trustworthiness such as size of an organizations, organization coverage, 
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organizational competences, personnel education, etc. to assess the trustworthiness of 
trustees. 

Profile related 

Perspective 

Profile related Perspective is a Trust Perspective referring to those clients who 
consider capabilities and general good picture of the VBE as primary aspect when 
assessing the trustworthiness of the VBE. These include: VBE public profile 
including list of members and list of VOs, VO public profile including partners’ 
information, VBE members public profiles, etc. 

Social 

Perspective 

Social Perspective is a Trust Perspective referring to those trustors who consider 
social factors as primary when assessing trustworthiness of trustee. They put more 
weight on issues like institutional and social concerns. Usually, the primary aim, and 
the basis of existence of the trustee organizations and their daily activities are 
important. The trustee will be evaluated depending on achievements in issues such as 
their participation in communities’ services, contribution to societal achievements 
(e.g. disabled schools), compliance to community rules/standards (e.g. environment 
standards), etc. 

Technological 

Perspective 

Technological Perspective is a Trust Perspective referring to those trustors who 
consider technological factors as primary aspect when assessing a trustee’s 
trustworthiness. Thus, the assessment of trustworthiness of a trustee is based on its 
successes and capabilities in technological issues. For example a customer (as 
a trustor) can use various performance measures such as network speed, 
interoperability, and availability to evaluate electronic transaction. For high 
trustworthiness level, a trustee must possess a good and required infrastructure to 
facilitate the cooperation or collaboration. 

Trust Criterion Trust criteria refers to the measurable elements that can establish a judgment about 
a given trust requirement. For example for the requirement of ICT infrastructure, 
the measurable trust criteria can include the storage capacity, the computing capacity, 
frequency of the system’s security violation, network speed, etc. Every trust criteria 
have two attributes for its values, namely: Trust value metrics, which refer to 
the scales that identify the meaning of the measured values for the criterion, (e.g. for 
computing capacity can be megabyte MB/s), and Trust value constraints, which refer 
to the limits for values that separate the acceptable from unacceptable range of values 
(e.g. for computing capacity can be >300GB/s). 

Trust Objective Trust objective: is the purpose for which the trust relationship establishment among 
the involved organizations is required. Examples of trust objectives include 
the following: for inviting an organization to join a VO, for appointing or selecting 
an organization as the VO coordinator, for an organization to decide joining a VBE, 
etc. 

Trust 

Perspective 

Trust Perspective represents the “point of view” of a trustor on the most important 
aspects to be considered for assessing the trustworthiness of trustee. 

Trust 

Perspective 

among two 

members 

Trust Perspective among two members is a Trust Perspective referring to the “point 
of view” of a trustor (VBE member) on the most important aspects to be considered 
for assessing the trustworthiness of trustee (another VBE member). 

Trust 

Perspective 

between 

a Client and 

the VBE  

Trust Perspective between a Client and the VBE is a Trust Perspective referring to 
the “point of view” of a client on the most important aspects to be considered for 
assessing the trustworthiness of VBE. 

Trust 

Perspective 

between 

a Member and 

the VBE  

Trust Perspective between a Member and the VBE is a Trust Perspective referring to 
the “point of view” of a VBE member on the most important aspects to be considered 
for assessing the trustworthiness of VBE and the VBE administration. 

Trust 

Requirement 

Trust Requirements represent the essentials (cardinals) that characterize and guide on 
how the respective trust perspective can be realized. Thus, trust requirements are 
the fundamental cardinals that guide or suggest what must be met in order for 
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the respective trust perspective to be realized. For instance, “financial stability” is 
an example requirement that must be met to support the financial/economical 
perspective, similarly “compliance with community standards” is a requirement for 
the social perspective, and “stability in management” is a requirement for 
managerial/behavioural perspective. 

Value System 

measurement 

mechanisms 

related 

Perspective 

Value System measurement mechanisms related Perspective is a Trust Perspective 
referring to those VBE members who consider the mechanisms and approaches used 
to measure different important values in the VBE as primary aspects when assessing 
the trustworthiness of a VBE and its administration. These includes measure and 
mechanisms for trustworthiness measure, performance measure, transparency and 
fairness measure, etc. 

VBE 

Advertisements 

related 

Perspective 

VBE Advertisements related Perspective is a Trust Perspective referring to those 
clients who consider the popularity and efforts applied to get popularity as primary 
aspect when assessing the trustworthiness of the VBE. These include: Newsletters, 
Copy of advertisements in the media, Link of advertisements in various websites, etc. 

VBE 

Components 

related 

Perspective 

VBE Components related Perspective is a Trust Perspective referring to those VBE 
members who consider the components that constitute the VBE as primary aspect 
when assessing the trustworthiness of a VBE and its administration. In this trust 
perspective information about members’ profiles, support institutions’ profiles, VOs’ 
profiles etc. are important. 

VBE Policy 

related 

Perspective 

VBE Policy related Perspective is a Trust Perspective referring to those VBE 
members who consider the policies within the VBE as primary aspects when 
assessing the trustworthiness of a VBE and its administration. The importance policy 
related information include: cooperation rules, governance principles, Bylaws, etc. 

VBE-self 

related 

Perspective 

VBE-self related Perspective is a Trust Perspective referring to those VBE members 
who consider the characteristics and the general picture of a VBE as primary aspect 
when assessing the trustworthiness of a VBE and its administration. In such situation, 
these members consider the profile of the VBE, the performance of the VBE, the VO 
performance, and members’ performance as important when assessing the general 
trustworthiness of the VBE and its administration. 

D.8. VBE Governance sub-ontology 

The VBE Governance sub-ontology includes the knowledge concepts characterizing VBE’s 
rules, bylaws, principles, and collaboration culture. For example, it defines the sub-classes of 
“VBE Bylaw” such as “Conflict Resolution Policy” and “ICT Use Guideline”. The concepts 
for this sub-ontology were mainly identified in [129]. The VBE governance sub-ontology is 
addressed in Table D.8 below. 

 

Table D.8: Concepts related to the VBE governance sub-ontology 

Concept Definition 

VBE Governance  VBE Governance refers to set of norms to be followed in order to affecting 

government and monitoring (through policy) the long-term strategy and direction of 

the VBE. 

Amendments to 

Bylaw 

Amendments to Bylaw are the revisions/modifications to bylaws. Notice of 
proposed changes in the rules should be circulated to all VBE participants with 
a considerable time ahead of the meeting at which they are to be acted upon.  

Conflict 

Resolution 

Policy 

Conflict Resolution Policy is policy to workout emerging problems among 
participants during VBE activities, which are monitored by a VBE board headed by 
a VBE manager/administrator. The most relevant cases that could introduce conflicts 
to the VBE are: Breach to a contract, disclose of confidential information, use of 
VBE resources for interest that is external to the VBE, Intellectual Property Rights 
sol (in case of patents), among others. 

Financial Policy Financial Policy is a policy for payments and an accounting in order to guarantee 
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a potential growth at economic level. 
Functional / 

Operational 

Rule 

Functional / Operational Rules support both operational and administrative 
processes along all VBE lifecycle stages. 

ICT Use 

Guideline 

ICT Use Guidelines regulate the use of technology as a mean to disclose and share 
the information, respecting the policies and rules, according to the ethical and 
behavioural code. 

Incentive Incentives are positive actions referred to members and taken under a performance 
assessment, which is given through definition and measurement of indicators. 

Intellectual 

Property Rights 

Policy 

Intellectual Property Rights Policy deals with property of patents of developed 
products. 

Membership 

Policy 

Membership Policy determines the state or condition of belonging to the VBE after 
passing an assessment process and being qualified according to some predefined 
features, some (i.e.: inscription fees, % of economical benefits, etc.). 

Rights and Duty 

Policy 

Rights and Duty Policy defines responsibilities (rights and duties) of all VBE 
participants, as well as prioritization and some related functions. 

Sanction Sanctions are negative/punitive actions referred to members and taken under 
a performance assessment, which is given through definition and measurement of 
indicators. 

Security Issue Security issues are policies to safeguard the confidentiality of exchanged 
information and obtained knowledge that must be defined prior to operations of 
the VBE. 

VBE 

Administrative 

Function Rule 

VBE Administrative Function Rules are the necessary rules to govern and sustain 
general management and support process especially in core legal and administrative 
activities of VBE functioning. 

VBE Behaviour VBE behaviour rules mainly aim to govern social aspects in VBE operations among 
participants (is twofold addressed: Ethical Code, Culture). 

VBE Bylaw VBE Bylaws are the regulations that VBE adopts that set forth duties, limit authority 
and establish orderly procedures for conducting business (internal affairs).  

VBE Culture VBE Culture is the pattern of shared basic assumptions (converted into rules) that 
the VBE learned as it solved its problems of external adaptation and internal 
integration that has worked well enough to be considered valid and therefore, to be 
taught to new members as the correct way to perceive, think, and feel in relation to 
those problems. 

VBE Ethical 

Code 

Ethical Behaviour guided by and ethical code is (accepted standards of conduct) 
expected from members of an organisation will determine a member’s continuity in 
organisation. Ethical codes are commonly defined from some important 
deontological values. (Attitude, no discrimination, awareness for win-win 
development, etc.) 

VBE Principle VBE Principles are the elements defined as the result of a vision, something that 
the VBE wants to reach (e.g.: honesty, trust and integrity, openness, performance 
orientation, responsibility and accountability, among others). 

VBE Rule Rules are policies or (set of laws) to govern activities performed within VBE 
(lifecycle, operational/management and behavioural related) 

D.9. Value System sub-ontology 

The Value System sub-ontology includes the main concepts of knowledge for characterizing 
VBE’s system of values and capitals. For example, it defines the concept of “VBE Value 
System” itself, as well as the components of the Value System such as “Value Generation 
Objects” and “Performance Measurement System”. The specific concepts for this ontology 
were obtained mainly from [130]. The VBE Value System sub-ontology is addressed in 
Table D.9 below. 
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Table D.9: Concepts related to the VBE value system sub-ontology 

Concept Definition 

VBE Value 

System 

VBE Value System is ordering and prioritizing a set of values that an organization 

holds, exchanges and creates. 

Brand 

Recognition 

Brand Recognition is the relative perception of customers of one brand to other 
competitive alternatives. 

Branding & 

Marketing 

Branding & Marketing includes two definitions: branding as the process to create 
prestige, value and recognition for a product/service or organisation with the support of 
marketing, the brand can be associated with the product or service, or with the name of 
the organisation. And marketing as the group of coordinated activities for defining 
the mix of product, price, promotion and place for the commercialization of a product or 
service. 

Capital 

System 

Capital System is the inventory of capitals (value generation objects) of a determinate 
organisation. It is the representation of a Value System of an organisation removed in 
a classification of categories.  

Incentive 

Indicator 

Incentive Indicator reflects some benefits for different types of positive behaviours of 
VBE participants. 

Indicator 

System 

Indicator System measures different components of a Value System and provides 
information about how individual components work together to produce a total effect. 

Integral 

Report of 

Value (IRV) 

Integral Report of Value (IRV) is a tool for register and communicates the most 
representative facts of the capital system that supports the creation of value in 
an organisation. 

Metrics Metrics are standards of measurements that are used to scale and provide meaningful 
interpretation of quantities measured for each criterion. 

Organisationa

l Prestige 

Organisational Prestige is the relative market recognition of high standing performance 
and success of an organisation. 

Organisationa

l Reputation 

Organisational Reputation is the relative market opinion of the organisational behaviour 
or quality of its products/services. 

Performance 

measurement 

Performance measurement is the selection and use of quantitative and qualitative 
measures of capacities, processes, and outcomes to develop information about critical 
aspects of activities, including their effect on the achievement of the goals. 

Sanction 

Indicator 

Sanction Indicator reflects some calls for attention for different types of negative 
behaviours of VBE participants. 

VBE Member 

Capital/Value

s 

VBE Member Capital/Value is the generation objects that represent the values and 
capital that each VBE member has and generate by itself (financial, human structure, 
innovation & learning, and relational capitals). 

VBE Member 

Financial 

Capital 

VBE Member Financial Capital refers to the financial resources (e.g. cash, bank 
accounts, physical assets) that an organisation uses to achieve objectives. It can be also 
understood as any kind of representation of financial value (e.g. cash, insures, accounts) 
with the possibility to acquire any kind of physical assets that represents real capital 
(e.g. tools, equipment, inventories) acquire any kind of physical assets that represents 
real capital (e.g. tools, equipment, inventories). 

VBE Member 

Human 

Capital  

VBE Member Human Capital refers to the assets of knowledge (explicit or tacit) of 
the organisation staff useful to create value through their competences (skills, talent, 
capabilities & knowledge). It also refers to the capacity of the staff to act in many 
situations to create value. This capital can be regenerated by learning and using 
knowledge (know-how). 

VBE Member 

Innovation & 

Learning 

Capital 

 

VBE Member Innovation & Learning Capital refers to the possibility to maintain 
the success of an organisation in a long term by developing or improving competences 
to increase and fortify the efficiency of the manufacturing processes or services 
development. Also by developing new types of relations with other organisations or by 
expanding or improving the range of products and services offered, including 
the additional value that has an organisation by possessing exclusive use of an asset or 
process (e.g. Intellectual Property). 
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VBE Member 

Relational 

Capital 

 

VBE Member Relational Capital refers to the relations and logistic channels that 
an organization maintains with his clients, suppliers or other organisations (e.g. supply 
chain, collaborative networks, and relations in the VBE), and the value that these types 
of relation generates. The quality and sustainability of the alliances and relations with 
others organisations, and its potential to generate new collaborative opportunities in 
the future, generate relational value. Knowledge (know-how) that can be obtained of 
the relations with other organisations also generates relational value. 

VBE Member 

Structure 

Capital  

VBE Member Structure Capital is the knowledge that an organisation materializes, 
systematizes and internalizes in the form of physical resources like: information and 
communication technologies, production technologies, work processes, management 
system, and quality standards. This capital improves the efficacy and efficiency of 
an organisation to produce value or add value. 

VBE Platform 

Capital/Value

s 

VBE Platform Capital/Values represents the methodologies, ICT and supporting tools 
for the VBE. This platform by itself offers different types of values (financial, human 
infrastructure and social/cultural capitals). 

VBE Platform 

Financial 

Capital 

VBE Platform Financial Capital refers to the financial resources that a VBE as 
a Platform uses to achieve objectives (e.g. cash, insures, bank accounts, physical assets 
such as tools, equipment, inventories). 

VBE Platform 

Human 

Capital 

VBE Platform Human Capital involves VBE administrator, VO broker, VBE advisor, 
VBE service provider & VBE ontology provider with their skills, talent, capabilities & 
knowledge. 

VBE Platform 

Infrastructure 

Capital 

VBE Platform Infrastructure Capital includes the technologies (e-catalogue, value and 
performance measure systems, and VBE management system), methods and processes 
(e-brokering, trust building & management, VO creation process, VBE administration) 
and physical resources that support the operation of a VBE. 

VBE Platform 

Social/Cultura

l Capital 

VBE Platform Social/Cultural Capital refers to the working and sharing principles of 
a VBE represented in his strategies, philosophy, culture and ethical code (e.g. rules, 
policies, agreements, and contracts). 

VBE System 

Capital/Value

s 

VBE System Capital/Values constitutes the synergy of the value generation of each one 
of the VBE members and the value generation of the VBE platform.  

VBE System 

Community 

Interaction 

Capital 

VBE System Community Interaction Capital refers to the VBE strategies focus on 
the exploitation of VBE members’ relations and logistics channels. These strategies are 
a response to both the changes in the market and the necessities to create competitive 
advantages. They aim to exploit relations as well as working & sharing principles in 
the VBE for their VBE members to create moral responsibility, positive intentions, 
mutual respect and equity between the VBE members in their collaboration activities.  

VBE System 

Expert 

Human 

Capital 

VBE System Expert Human Capital is the result of sharing and combining the Human 
Capital competences (i.e. skills, talent, capabilities & knowledge), namely 
the competencies of human actors involved in VBE member organizations and 
the VBE-self. This will lead to increasing the expert teams’ abilities to increment 
the VBE actors’ capacity to apply their knowledge (know-how) to common VBE 
objectives and thus to add value to the developed products and performed processes. 

VBE System 

Financial 

Capital 

VBE System Financial Capital refers to the sum of the financial capital of the VBE 
members and VBE platform. 

VBE System 

Integrated 

Infrastructure 

Capital 

VBE System Integrated Infrastructure Capital is the result of sharing and combining 
resources (e.g. human, technologic and financial resources) between VBE members to 
increment their capacity to develop new products or services. 

D.10. VBE Management System sub-ontology 

This sub-ontology includes the main concepts defining the VBE management subsystems, 
such as “Profile and Competency Management System”, “Agreement Negotiation Wizard”, 
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etc. The specific concepts for this sub-ontology were obtained mainly from 
[131][132][133][134] and [127]. The VBE management sub-ontology is addressed in 
Table D.10 below. 

 

Table D.10: Concepts related to the management system sub-ontology 

Concept Definition 

VBE 

Management 

System (VMS) 

The VBE management system supports and facilitates the activities 

needed to be performed through the VBE life cycle stages, from 

the creation of the VBE through the operation and evolution, and to its 

metamorphosis or dissolution. 

Abbreviation: VMS 
VMS Sub-

system 

VMS Sub-systems provide specific functionalities to the management 
of VBEs, e.g. VBE Membership Management System, Profile and 
Competency Management System, Trust Management System, etc.  

VMS Service VMS Service is a certain service related to a specific VMS Sub-
system, e.g. the service for customization of VBE Profile models or 
the service for editing of profile data, a part of the functionality of 
the Profile and Competency Management System. 

VO Creation 

tool 

VO Creation tools aim at supporting the VO Broker, VO Planner, and 
the potential VO Partners through the entire VO creation process. 
These tools are integrated to the VMS as its fundamental component. 
Example of such tools include: the Collaborative Opportunity Finder 
tool, the Collaborative Opportunity Characterisation and VO Rough 
Planning tool, the Partner Search and Suggestion tool, and 
the Negotiation Wizard tool. 

 


