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Abstract  

Virtual work management in the industrial sector especially during the time off seems 
to be a daring task for managers until getting in touch with face-2-face work practice. 
So in the present situation, many virtual organizations are trying to lend networks by 
sharing the advantage of virtual life and management of the service sector. Due to 
the dynamic and temporal nature of virtual collaboration with other Virtual 
Organizations tends to be difficult. Measuring the performance of Virtual 
Organizations is very important and it plays a crucial role in managing a virtual 
organization. The present study tries to process the performance and management 
in service-based VOs. SOA model for the business execution process has been 
discussed along with the proposed model. The majority of existing frameworks do 
not adequately account for the communication features and characteristics of ICT-
mediated interactions. Even though all of the non-communication-related elements 
presented are minor, communication and ICT remain the most important aspects of 
the virtual study. The importance of earlier attempts to develop a model or provide a 
set of parameters is recognized here, but in light of our present understanding and 
the need to advance virtual work concept, we should concentrate more on the range 
of ICT-s utilized in teamwork. The proposed framework is developed through service 
zone specifications based on the partner organization. The present study tries to 
utilize the current SOA infrastructure of the partner organization to frame the 
proposed service zones into a virtual world through which business processes can 
be accessed. Many of the major VO communication configurations, such as 
distribution chain, peer-to-peer, and star, are supported by this architecture. In 
service-based virtual organizations, the suggested technique also seeks to 
emphasize synchronization of partner procedures, cooperative performance 
evaluation, organizational business system architecture, and distributed automation 
systems.  

Keywords: Service Oriented Architecture, Enterprise Service Bus, performance 
management, Virtual, team work, business, evaluation, service-based. 
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Introduction 

Since its inception in the 70s, the word virtuality has evolved from defining something 
which does not exist in actual life and only exists on a computer monitor or network 
to portraying the utilization of information and communication technology (ICT) in 
everyday human collaboration. This shift in meaning is mostly due to revolutionary 
leaps in the development of IT and its application, such as the transformation of data 
analysis and storage tools into transmission tools, resulting in the term change from 
IT to ICT. Over the last decade, the concept of new employment modes has 
expanded more extensively, primarily from the standpoint of the worker, virtual 
member of the team, or customer, leaving more to be learned from the leader or 
manager perspective. Only a few particular domains, such as e-learning, were 
thoroughly explored and advanced from both the learner and instructor perspectives 
(1). More recently, studies have looked into and compared the overriding relevance 
of trustworthiness when face-to-face contact is limited (2), finding it to be a greater 
provider in virtual collaboration than in traditional work. Even though distributed work 
arrangements have been extensively examined, this field seeks to examine the issue 
more deeply from the standpoint of members of the team. More latest research has 
begun to examine at the managerial point of view, but it has primarily focused on 
knowledge management and security concerns, such as selecting ICT and ensuring 
access to data (3), instead of human aspects such as management strategies, style 
of leadership, and digital worker strategic planning. Initial measures have been taken 
in this area, such as the issue of management control and the view of virtual 
collaboration by managers (4). 

Depending on the usage of ICT and the notion of communication complexity, there 
are several types of virtual work with varying degrees of interactivity. Because there 
are no frameworks that allow for the differentiation of different sorts of virtual labor, 
study into the intricacies of managing virtual workers has remained quite broad. This 
paper is based on studies on distributed work categorizations and the 
communication richness concept. Researchers present a methodology for business 
intelligence architecture and quality analysis that was based on a service-oriented 
design and the use of VO cooperative workflows in this study. Without the 
requirement for the main authority, the system design allows networks of businesses 
to construct virtual processes depending on their software architectures and 
exchange and analyze their performance data. The service area interaction 
paradigm is an advanced feature that allows enterprises to access their specified 
services with external customers while maintaining their primary MIR Labs, USA 
capability.  

 
Background 

During the last 1410 years, corporations have evolved to use cooperation to solve 
tasks and problems. A team was a collection of persons who collaborate to solve 
issues and complete tasks (5). Based on the number of published journal articles 
over the last 6-12 years, virtual teaming appears to have gotten the most interest 
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from scholars. Virtual teams are „groups of people who work closely together even 
though they are geographically separated and may reside in different time zones in 
various parts of the world”. (6)”. Some terms appear often in virtual team concepts 
and have similar meanings, and hence are at the heart of the virtual team 
phenomenon. These are shared purpose/collaboration, usage of ICT for interaction, 
geographical separation of group members, and members of the team operating in 
various time frames. One of the very first characteristics covers collaboration in 
general, while the others reflect virtual teamwork in particular. (7) 

“Virtuality” appears to be the fundamental keyword in constructing sorts of virtual 
labor or virtual organizations. “Virtual – being on or replicated on a computer system 
or network” was the first definition of virtuality in the IT world. Virtuality is now widely 
accepted in both the organizational theory and social sciences (8), and as (9) points 
out, “virtual is a powerful keyword, freely used to various contexts, with numerous 
meanings.” Virtuality was typically used in organizational studies to indicate to a 
contemporary form of organization – the "virtual organization" – or to a new way of 
arranging . Several academics have claimed that the notion of virtuality in the area of 
collaboration must be focused on the degree of geographical separation (10). 
Virtuality, it has been suggested in recent times, has less to do with geographical 
location and all to do with the amount to that electronically-mediated interaction is 
used and the breadth of communication channels (11). The current research builds 
on previous work and employs virtuality in the notion of utilizing ICT to communicate 
and create relationships among team members. The following features were 
incorporated in (12)'s two-dimensional model: 

 

1. The degree of virtuality; 

 2. The amount of time spent functioning separately. 

3-D model (13) employs a three-dimensional model to distinguish between three 
types of virtual teams: hybrid virtual, pure, and traditional, and utilizes the 
corresponding scales to assess virtuality: 

1. Physical distance (from near to far);  

2. technical services (from lower to higher); and 

3. time away from work (from 0 percent to 100 percent ). 

[14] also uses three levels to define virtuality's essence: 

1. Synchronicity (from lower to higher);  

2. Informational significance (from lower to higher);  

3. The extent to which virtual devices are used (from low to high). 

 

The majority of existing frameworks do not adequately account for the 
communication features and characteristics of ICT-mediated interactions. Even 
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though all of the non-communication-related elements presented are minor, 
communication and ICT remain the most important aspects of the virtual study. The 
importance of earlier attempts to develop a model or provide a set of parameters is 
recognized here, but in light of our present understanding and the need to advance 
virtual work concept, we should concentrate more on the range of ICT-s utilized in 
teamwork. As a result, researchers should accept, who claims that "this approach is 
then applicable to groups a world or a cubicle away, culturally heterogeneous or 
homogenous, synchronous or asynchronous, linguistically familiar or unfamiliar." 

  

 

Figure 1. Virtual labour classifications based on communication requirements. 

Because the utilization of ICT for interaction is the [15] most essential feature that 
differentiates virtual groups from traditional teams, it is critical to examine the 
communication element of virtual cooperation in greater depth. Communication is 
defined in three aspects (Figure 1) in the present virtual (team) work prototype: 

1. Communication richness;  

2. Communication time spent; 

3. Communication frequency 

 

People nowadays communicate through a variety of methods. Richness was 
regarded as a medium's capacity to achieve four goals: 1) delivering many cues 
across multiple communication channels, 2) allowing for the use of a range of 
languages, 3) offering immediate feedback, and 4) allowing for a high degree of 
personalization. The term "communication time" denotes the length of a single 
encounter. The degree of virtuality (DV) in cooperation varies; for instance, some 
virtual teams contact once a month for ten min through a webcam, while others are 
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continually (24h) linked via web camera. When team members interact for brief 
periods, the DV was greater. The communication frequency indicates how frequently 
members of the team communicate. Whether members of the team modify an email 
once a day or month makes a difference. Virtuality decreases when more 
sophisticated ICT is utilized; on the other hand, larger levels of interactivity are 
connected with the use of less sophisticated (lean) ICT, when less time is spent 
speaking, and when interactions persist for a shorter period. 

 

Proposed Methodology  

Virtual businesses work in a fast-paced atmosphere. VOs have been obliged to 
embrace computer networks to support their cooperation due to their interactive, 
temporal aspect, and dynamic. Computer-aided networked organizations require 
shared architecture and compatible information exchange structures [16]. The 
operation stage of VO is made up of a series of collaborative workflows that must 
utilize, synchronize, and integrate existing partner resources and processes to 
complete collaborative tasks [17]. As a result, researchers present a framework for 
Service-Oriented Virtual Organization (SOVO) Business Process and Performance 
Control, as well as an execution architecture. To provide a successful service-based 
design process and tracking for SOVO, the suggested approach depends on 
reference designs and best practices. The S3 Service-Oriented Reference Design 
and the open-EDI prototype system are used to layer the architecture.[18]. Figure 2 
shows the performance measurement evolution toward performance management 

 

 

 

 

 

Figure 2: Performance Measurement Evolution – Toward Performance 
Management 
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Structural Framework  

SOVO performance management necessitates a specially built framework capable 
of addressing SOVO's unique properties [12]. Performance measures in CNs are 
divided into 3 categories by the ECOLEAD project: (1) The effectiveness of the 
managerial methods and approach, (2) the effectiveness of the partners' teamwork, 
(3) the effectiveness of the partners' task completion, and (4) the effectiveness of the 
partners' contributions [19]. This classification has served as the foundation for 
SOVO's structural structure. Figure 3 depicts the basic framework. 

   

Value Network  

The alliance's planned long performance is dealt with at the first level. However, 
given the transient nature of partnerships, it does not appear logical to focus on 
long-term key metrics like strategic objectives and goals in the context of VO. 
Instead, researchers advocate that high efficiency be measured by the VO's ability 
to create value. Value generation processes, which are depicted by supply chains, 
can be used to measure this. In section III, value systems were explored. A.1) 
Researchers can model and give a framework for measuring the values that are 
exchanged between VO users via the E3-Value domain [20]. These value 
exchanges would be connected to the teamwork and service levels' lower-level 
KPIs. 

  

Figure 3 SOVO Performance Indicators Pyramid 

Procedural Framework  

A system for planning, implementing, communicating, and improving VO efficiency 
should be in place. This method will define a competency framework that must be 
based primarily on VO-specific needs in A Framework for Process and Performance 
Management in Service-Oriented Virtual Organizations. The steps involved in 
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developing a corporate performance assessment system can be divided into five 
categories [21]: 

1- Measurement selection and layout; 

2- Collection of data and processing 

3- Data administration; 

4- Assessment and awards for performance; 

 5- System evaluation 

The procedural architecture depicted in Figure 4 is the outcome of mapping these 
groups into a VO depending on its individual properties. Identifying the needs of 
users, developing the framework of key metrics, establishing targets,[22] and setting 
distributed monitors are all part of the first step. This is done mostly in relation to the 
PM framed structure. Because each step in the service choreographic figure 
describes a communication between two or more individuals, KPIs of partner 
cooperation may be easily mapped onto it. The value system architecture also yields 
an SLA accumulation pattern. To do so, each associate will be treated as an 
accumulation point, acting as both a customer and a service provider. This involves 
the use of an SLA choreographic model, as described in [23]. The goals for KPIs at 
every level are then specified, as well as the amount of access to the VO's quality 
data to every partner. This step will include the establishment of a hierarchy of key 
metrics in three tiers, collaboration quality, service performance, and value network, 
as well as the development of partner monitors. 

 

 

 

Phase 2 entails gathering data from various sources and storing it in the partners' 
efficient data warehouses. This entails using KPI concepts to create relationships 
between performance measures and performance information. The final step in the 

 

 

 

 

 

 

                                     Figure 4: Procedural Framework for VO PM 
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execution phase will be the real deployment of dashboards employing data 
analytics.[24] The process of communication, provision of information, and 
interpretation are all part of the third step. Progress tracking and monitoring, 
performance warning, and periodic analysis are the components in this step. Quality 
data should be communicated to assist both proactive and reactive measures. 
Active tracking entails monitoring, estimating, and analyzing KPIs in a near-real-time 
way, as well as generating periodic results. Performance alerts will make reactive 
tracking easier by notifying specific occurrences or outlier levels of performance.  
[25] 

The fourth step entails awarding partners based on performance evaluation systems. 
This maintains VO on schedule to meet its objectives and principles by assisting 
partner organizations with necessary changes in collaborations and operations. 
Appraisal system, incentive, and development are all part of this step.[26] The 
accepted levels of key metrics in the value network can be utilized as a measure to 
reward associate firms for adding value to the consumer. The final phase involves 
various evaluation methods aimed at improving every aspect of the PM system. 
These methods will verify that there was a feedback circuit in place, allowing for 
system improvement and revision. The details of this step will be determined, 
allowing for inter-organizational interaction, which is a possible future research 
topic.[27] 

 

Network Architecture 

  

Service Zone Interaction Model  

For inter-organizational partnerships, researchers suggest a service zone design 
methodology. This approach is focused on a decentralized service-oriented structure 
that enables peer-to-peer process management execution, tracking, and control. 
Other architectures, like supply chain or star, can be supported based on the 
network architecture. This strategy, researchers believe, allows for speedier VO 
deployment as well as improved peer-to-peer VO administration and interaction. The 
service zone approach is based on federating existing network resources to create a 
virtual collaborative platform for the VO. It also has the potential to aid the realization 
of specific service types that perform particular roles in those structures [28]. 
Researchers employ these diverse collaboration models to establish an ESB union 
to assist VO partnerships by creating a particular service zone for the parties 
engaging in the VO. [29] goes into information about the virtual ESB federation and 
implementation in the VO. [30] goes into information about the virtual ESB 
federation and implementation. Figure 5 provides the SOA architecture enabled by a 
Virtual ESB 
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SOA Infrastructure  

Researchers went over certain ESB features and how researchers leverage them to 
make service zone deployment easier. Aside from the ESBs that enable every 
organization's virtual ESB,[31]  presume that a service-based architecture is in place 
to assist enterprises in implementing their processes and systems. As a result, the 
virtual ESB and the current SOA architecture of enterprises are used to execute VO 
processes. The implementation of a VO in an optimal service-based world might only 
need zone-specific settings.    

 

 

 

Figure 6: SOA Infrastructure Architecture Proposed 

 

Figure 6 depicts the design of an SOA architecture, as explored in detail in [32]. The 
ESB and service database make up the first level. The second level is responsible 
for the organization's business logic and processes. It includes a business activity 

 

 

Figure 5:   Distributed SOA Architecture  enabled by 
a Virtual ESB. 
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engine that primarily handles BPEL service configurations and executions, as well 
as a Human work execution engine, a business policy engine, and an incident 
control algorithm that generates different events. The business policy engine makes 
it easier to implement rules and procedures via the service implementation stage. To 
make SLA service better, the Business Activity Monitoring (BAM) module analyzes 
the architecture as well as the efficiency of the services. The website module 
provides the infrastructure's gateway, allowing for user communication and 
authentication. ITIL requires the service desk unit, which is located at the frontier of 
the architecture and maybe deemed part of the owner group's larger help desk 
system. The majority of the suggested framework's advantages and functions are 
obtained by utilizing an appropriate ESB. 

 

Multivariate Analysis 

Implementation Success Criteria  

Researchers developed three primary quality standards for the execution of the 
architecture and interactive BPM based on inter-organizational process 
management demands and VO infrastructure needs [33]. These factors are (1) the 
degree of security in data exchange between partners, (2) the work required for the 
integration process, and (3) the degree of control division. This architecture's 
execution must be examined against such criteria as well as domain-specific 
constraints. A proposed collection of metrics and success criteria is summarized in 
Table 1. 

  

Benefits of the Proposed Framework  

Using current SOA platforms in the organizations, the interaction architecture and 
model suggested in this work enable peer-to-peer inter-organization cooperation. In 
a service-based context, the suggested approach outlines the planning and design 
of VO enterprise applications. This provides several advantages, including 1) an 
open standard for decentralized business process administration and performance 
monitoring that eliminates the requirement for central power. 2) Enhancement of 
strategic value development, business process design, and implementation, and 
measuring performance orientation; 3) A structure that offers adaptability 
expandability, and inter - operability, as well as enhanced clarity of partners' quality 
data at an acceptable level as a premise for mutual understanding; 4) Support of 
global VO-creation easier and faster through internet services. Entities in different 
geographical locations can use this framework to create a secure network for their 
inter- organizational contacts that is low-cost and simple to configure. 5) The 
framework enables agile inter-organization data integration, giving the VO a 
competitive benefit in terms of intricacy. Because of a flexibly coupled suggested 
structure depending on existing partners' SOA customer-based framework, the VO 
would be able to modify and combine with partner's data systems much more easily 
and at a lower cost; 6) VO's demand on its partner organization will be minimized.     
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Table 1: Collaborative process management solution criteria 

Success 
Criteria  Properties  

Property 
Requirements  Indicants  Scale  

Degree of 
partners privacy in  

informati
on sharing  

 
Authorization  

Mechanisms 
Available  

available features 
The number of 
options accessible 

Information access  
Control over 
information access  Level of control  

Process / Task / 
Rules / Record / 
Field  

Security  Security Mechanism  
certified security 
mechanism available  

Number of approved 
safety mechanisms 
accessible. 

Log  
How well does the 
system keep track of 
data access? 

Available level of 
detail 

Record /  Process / 
Field / / Rule  /Task 

Mechanism for 
Reporting 

Reporting, Tracking, 
Alarming  

Effort needed for 
Process 
Integration 
between 
organizations  

SSO  

Reality 
Existence of SSO at 
this level 

Inter-organizational 
/intra-organizational 

The amount of 
effort required to 
establish up 

How much time will 
it take to set up? No. of hours it takes  

Integration of 
software 
components  

Efforts needed to 
integration of 
software 
components  

Needed  
Programming 

Number of lines of 
code on average  
(LOC)  

Required level of 
expertise 

Collaborative 
Process  

Efforts needed to 
build a collaborative 
process  

Programming is 
required. 

Number of lines of 
code on average 
(LOC)  

Required level of 
expertise   

Configuration  
required   

No. of hours it takes  

Required level of 
expertise   

Efforts Required to 
Modify a Process 

Programming 
needed  

Number of lines of 
code on average  
(LOC)  

Required level of 
expertise 

Configuration 
needed  

No. of hours it takes  

Required level of 
expertise   
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Degree of 
distribution of 
authority  

Topology  
Multiple topologies 
are supported. 

Number of topologies 
it supports  

peer-to-peer /  Star 
partner centered  / 
Star costumer 
centered / Linear  

Performance 
Measurement  

Access to 
Performance 
Measurement Data  

The number of KPIs 
that are visible to 
partners 

Collaborative 
process/ partner 
process / Partner 
Task  

 

 

5.3. Linear Estimation Model: 

It was necessary to estimate the impact of the factors identified on the real 
scenario  to determine which elements/variables are at the core of providing the 
biggest variation to the reasons of successful deployment and use of the DWMS. To 
accomplish so, the detected variables were plotted against the real factor's predicted 
projectile. The factors were discovered by in-depth thematic analysis and can be 
expressed as linear mixtures of measurable variables (equation 1): 

 

When X1, X2, and Xn are existing factors, y denotes the jth factor, and Ay denotes 
the ith and jth factor (represents uncertainty). 

Equation [2] represents the linear regression estimator (LS/E) with regard to the 
mean squared residuals derived from regression analysis [1]: 

 

When x is the independent factor, b1 is the predicted slope, and b2 is the predicted 
slope parameter, and x is the contextual factor . 

The observed data estimator is used to explain the variance impact, which is 
indicated by the entirety of the R-squared factors assessed in this research.  With a 
quadratic formula, the linear proposed framework fits the study's information (refer to 
equation [2]). Multiple regression is designated in this study by 1 and 2 rather than 
b1 and b2. With systematic and random factors, the last linear model for evaluating 
the residual takes the following basic form.Conclusion  
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Business partnerships and interactions are vitally crucial in today's value-based 
market. Organizational allies are progressively giving more additional offerings to 
their end customers than traditional businesses. As a result, in the last decade, 
coordinated interaction between partners, as well as their strategic and 
effective administration, has become a major problem. Computer systems enable 
these interactions in a world economy. Because of their permanence, 
interconnectivity, and partner flexibility, Virtual Businesses, as the most advanced 
collaborative distributed organisation confront management issues. Virtual work 
management in the industrial sector especially during the time off seems to be a 
daring task for managers until getting in touch with face-2-face work practice. So in 
the present situation, many virtual organizations are trying to lend networks by 
sharing the advantage of virtual life and management of the service sector. Due to 
the dynamic and temporal nature of virtual collaboration with other Virtual 
Organizations tends to be difficult. Measuring the performance of VO is very 
important and it plays a crucial role in managing a virtual organization. The present 
study tries to process the performance and management in service-based VOs. SOA 
model for the business execution process has been discussed along with the 
proposed model. The majority of existing frameworks do not adequately account for 
the communication features and characteristics of ICT-mediated interactions. Even 
though all of the non-communication-related elements presented are minor, 
communication and ICT remain the most important aspects of the virtual study. 
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