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ABSTRACT

Many usesfor virtud technology are being identified by diverse organizationd
entities around the world. Before these technologies can be fully utilized, it isimportant
to have acommon definition and understanding of what is meant by the term “virtud.” It
isaso important to understand the structura configurations possible using virtua
technology and the types of virtud interactions that may occur using these technologies.

Thisthesis will define the basic premises, Sructures, and definitions gpplicable to
virtud interactions. It dso defines various types of virtud interactions that may occur
using virtua technology. These designations will help both practitioners and researchers
to focus on appropriate virtud technologies and identify the critica factors that will
determine success or failure in each ingance. Above dl, this taxonomy will provide a
foundation upon which to build a coherent, sustained, and directed study of virtud
interactions that will result in improved integration of technology into organizationa
drategic plans. Such integration will optimize financid outlays for information

technology and produce the maximum benefits for dl virtua components involved.
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DEFINING VIRTUAL INTERACTIONS: A TAXONOMY FOR

RESEARCHERS AND PRACTITIONERS

l. Background/Introduction

Before the nineteenth century al human interaction was face-to-face with an
occasond written interaction for those privileged enough to be literate. During the
twentieth century, advances in technology have enabled new and revolutionary types of
human interactions to occur without the need for persond contact. For example, the
telephone is one type of modern technology that enables human interaction without
requiring aface-to-face presence. Throughout the twentieth century uses for the
telephone have grown and increased as technologica advances have increased.

The advent of the computer age has enabled other types of human interactions
between individuals separated by both space and/or time. With the introduction of new
types of human interactions, the need for understanding these interactions, in atechnica
and socid stting, has evolved. This paper identifies the technologies thet dlow
interpersond interactions across space and/or time as virtua technologies.
Undergtanding these virtud technologies and the interactions that may occur over them is

the focus of thisthess.



The concept of “virtual” connotes the operation of functionaly independent
entitiesin a manner that Imulates face-to-face interactions. For the purpose of thisthesis
avirtud interaction is any interaction made through virtua technology of any type that
bridges space and/or time. Electronic media engbling virtud interactions is one example
of virtud technology in the form of hardware, software, or a combination of hardware
and software. Other examples of eectronic media includes telecommunications suites,
computer networks, multimedial/collaborative applications, shared information resources
(like those utilized on the World Wide Web (WWW)), and many others that the reader
can identify.

Thisthesswill refine the meaning of the term “virtud” and present severd
gructurd configurations that may use virtua technologies. It will present ataxonomy for
virtud interactions that will alow practitioners and researchers to precisdy describe and
investigate different types of virtua interactions. The literature review explores current
information available on the subject of virtualness with the purpose of developing abasis
from which to build an underganding of what “virtud” means. The review will look at
factors of importance in describing virtua interactions such as the components involved
in the interaction, the type of interaction, and the media effectiveness of the transaction.
Chapter 3 will present severa mode s to hep identify virtua interactions based on
sgnificant factors identified in the literature review. Thefind chapter in the thesswill
discuss the implications of this research and discuss the need for continued research in
this subject area. Thefind chapter dso explores the limitations of this research and

presents severd specific areas that require follow-on research.



Motivation for This Research

Many usesfor virtud technology are being identified by diverse organizationd
entities around the world. One such entity is the United States Department of Defense
(DoD). Itiscurrently exploring various aspects of virtua technology to help meet
nationd defense objectives. Within the DoD is the Department of Defense Intelligence
Information Systems agency (DoDIIS). The DoDIISis developing a plan to implement a
Joint Intelligence Virtud Architecture commonly referred to as JVA (Intelligence
Authorization Act, 1997). Before this architecture can be fully utilized by the
intelligence community, it isimportant to have acommon definition and understanding
of what is meant by virtud, the possible sructura configurations using virtua
technology, and the types of virtud interactions that may occur using these technologies.
One of the usesfor virtua technology within the DoDIISisin the gathering, andysis, and
digribution of intdligence information (Staff Study, 1997).

In 1996, the One Hundred Fourth Congress, Second Session of the House of
Representatives was presented the Intelligence Authorization Act for fisca year 1997
which, among other things, discussed the JVVA program. The Act incorporated portions
of areport submitted on May 15, 1996 to the full House by the Committee on Nationa
Security. Thefindized Act, known as the Intelligence Authorization Act of 1997 was
gpproved as part of House Resolution (HR) 3259 of the same year. The Intelligence
Authorization Act for fiscd year 1997 and the accompanying staff study by the
Permanent Sdlect Committee on Intelligence for the House of Representatives One

Hundred Fourth Congress contains many of the questions and recommendations that



drive the JVA program and the research topic of thisthess. Appendix A presents
applicable excerpts from these documents.

Severd important factors in the 1997 Intelligence Authorization Act have bearing
upon the research and direction thisthesis is designed to pursue. One important point
dates that the Committee on Nationd Security supports the Intelligence Community’s
efforts towards creeting a virtua intelligence architecture that links collectors, exploiters,
andydts, and, intelligence customers dectronically. The Committee hopes that a virtud
architecture will transcend organizational boundaries and dlow policymakers and
intelligence communities to continually reevauate requirements. Additiondly, The
Committee hopesthat JVA will provide virtud technology that can quickly refocus
resources, provide flexibility, and achieve less bureaucratic rigidity (Staff Study, 1997).

The Staff Study accomplished by the Sdlect Committee, States that the
intelligence community should “look to the military’ s test-bed programs for creating a
21% century intelligence operating environment” (Staff Study, 1997:14). The operating
environment, known as JVA, is mentioned particularly as a program that should focus
on cregting a virtud work environment using virtud technology that will transcend
organizationa and technologica (stovepipe) boundaries (Staff Study, 1997).

Inafind statement on virtua technology, the Congressona Committee requires
the Director of Centrd Intelligence to “thoroughly examine what effect thiswill have on
the Intelligence Community’ s traditional production and management procedures and
culture” (Inteligence Authorization Act, 1997:33). The committee presented a series of
questions that would identify factors that must be recognized and dedlt with when using

virtud technology in the Inteligence Community (See Appendix A Intelligence



Authorization Act, 1997). Functionaly, Congressiona leadership seemsto desire an
architecture that will bresk down organizational boundaries and create a synergy
beneficid to intelligence collection, andysis, and production.

The Committee may be assuming that a complete understanding of virtud
technology and itsuses exists. Unfortunately, in reviewing the literature, this does not
appear to be the case. A focused basis for understanding the uses of virtua technology
and the types of interactions occurring over these technologies does not exist. The
purpose of thisthesisisto provide a conceptua foundation for:

1) Understanding the terminology associated with virtualness.

2) Determining what factors should be consdered in developing a taxonomy for

virtud interactions.

3) Determining what types of virtua interactions may occur.

4) Determining how these virtud interactions can be identified and categorized.
The resultant analysis may be applied by JVA or any other practitioner and/or researcher
as foundationd in understanding different types of virtud interactions and the important
factors associated with each.

JVA’s success depends upon the ability of intelligence usersto interact and
accomplish specific tasks using virtud technology. The use of virtud technology for this
purpose presents many advantages and disadvantages for Department of Defense (DoD)
intelligence collectors, producers, and end users. The current JVA program office seeks
to accomplish three generd missons rdaive to intelligence production. Thefirst isto
change the process of intelligence production by leveraging current technologica

capabilities. Second, pull together complimentary assets from across the intelligence



community in avirtud manner. Third, to improve the overdl qudity of inteligence
products and services provided to decision-makers and end users (JVA, 1998).
Contemporary research involving virtua technology may be effectivein
preparing for full JVA usage by providing an understanding of the different types of
virtua interactions possible and the critica success factors associated with each. The
firg requirement of such research is a congstent classfication schemathat describes
virtud interactions so that researches and practitioners have a common frame of
reference. Later sophisticated technology and advanced applications will provide the
physica foundation for virtud interactions. Defining effective use of advanced
technologies and gpplications will dlow the human factor to maximize information

exchange and provide high quality products to intelligence consumers.

Applicability of this research

In any discipline, underlying theories and definitions provide a foundation upon
which to build. Thisthessisan atempt to define the basic premises, structures, and
definitions gpplicable to virtud interactions. Asabassfor future research, thisthess
will define pertinent terms and concepts that can be applied to dl areas of virtud
interactions. It will give very specific and detailed andyss of how those terms and
concepts can and should be used in defining further research. It will also define various
types of virtua interactions that may occur usng virtud technology. Theresulting
definitions will provide structure and convention for researchers and practitioners when

working with the concept of virtuaness



This research will also be useful as abasisfor further research in exploring virtua
interactions. Thisthessis broadly based in theory and current understanding of virtua
interactions. However, because the concept of virtua isin itsinfancy, future researchers
should fine tune the ideas and concepts presented here based on current technology and
cutting edge research. This fine-tuning should focus on individua aspects of virtud
interactions such astrugt in virtua teams, or management in virtua organizations, not on
redefining the umbrdlafor virtud interactions that this thesis provides.

The andlysis section of this thesis defines the severa sdient variablesin making
each virtud structure effective. These varidbles, in the context of virtud interactions,
must be understood and manipulated to achieve successin avirtud setting. Although not
critical in the development of ataxonomy for virtua interactions these variables have a
direct bearing upon the quality of any virtud interaction. For this reason, Appendix B
and C are included as a reference for practitionersin helping identify some of the more
common factors of importance associated with virtud interactions. In this sense, the
thess provides aligt of criticd factorsrelaing to the virtua interactions presented in
Chapter 3. Furthermore, using these concepts and definitions in a business environment
should provide a blueprint for determining if virtud interaction is the proper method for
information exchange in agiven sdtting. It will then help the practitioner determine the
appropriate structure for the virtua interaction needed and how these interactions may
occur.

Ultimately, this author hopes to provide a framework under which the Joint
Intelligence Virtud Architecture (JVA) may be used effectively. By identifying the

virtua interactions appropriate for any given intelligence function the JVA program



office should be able to apply the fundamenta principals presented in this document to
the formation of virtua structuresthat will facilitate the accomplishment of the

Department of Defense intelligence misson.



. Literature Review

The focus of this literature review will be to find out how contemporary
researchers define virtuaness. These definitions will be used to determine the clarity of
each concept and how applicable the definitions are to practitioners and researchers. This
section will aso determine the different contexts in which these terms are used with the
god of determining globa definitions and global meanings that can be applied by
practitioners and researchers interchangeably without confusion.

Thisreview will then focus on the different structures under which virtud
interactions can occur. These may range from one-or-one intra-organizationa to group
inter-organizetiona. The common factor in each of these interactionsis the use of
technology to interact, where the technology bridges space to achieve interaction.
Another aspect of virtuaness is whether the interaction isred time or if the technology

used bridges both space and time.

JIVA

The importance of JVA to nationa defense relies on the capability to effectively
share intelligence resources and expertise across organizationd bounds. The ability to
share intelligence information and resources can have dramétic effects on the outcome of
regiond conflicts. Raw intelligence information collected for analyss could be

instantaneoudy uploaded to gpplicable data repogitories at any time and from any

9



location. Subject areaintelligence expertsin regiona poalitics, persondlities, and
Stuations can access, in minutes, critica information needed for accurate Stugtiona
andyds. Reaulting information can then pass virtualy to decision-makers enabling a
time effective method of intelligence information exchange. This method of intelligence
collection, production, and dissemination has great potentid to thwart terrorism and
rogue threats to US interests.

Currently, Intelligence Community managers-Situated at the top of a vertical,
hierarchica structure-largely control the information flow to and from policymakers.
Usng JVA, managers will probably have less direct control over the information flow.
Instead, they will act as facilitators who monitor the dia ogue between policymakers and
substantive experts to ensure that community resources are gppropriately alocated for
priority tasks and to help say no to requests when resources are not available (Intelligence
Authorization Act, 1997). The House Sdect Committee bdieves that the Intelligence
Community must begin now to prepare for the issues and problems that may arise as
andydts increasngly communicate eectronicadly with little management supervison.
Collectors and other analysts must have the ability to operate effectively under a future
virtud intelligence architecture.

Aswith any technology or innovation certain characterigtics lead to inherent
advantages and disadvantages while other characterigtics are variable factors that, when
controlled, minimize problems and increase success. For example, an inherent advantage
in aword-processng gpplication is the ability to make corrections without the need of
retyping the entire document. Conversdly, the way a document is written or formatted

are variable factors that may be controlled. The effect of contral, in this example, could

10



be measured by the qudity of the find document based on the identified varigbles. This
same reasoning may be gpplied towards virtua technologies and the resultant
interactions. The ability to categorically describe virtud interactions will hep determine
what factors, both positive and negative, are inherent in virtud interactions and which
can be controlled to optimize success and minimize failures.

The Joint Intelligence Virtua Architecture, by definition, isthe inditutiondl
processes and technologies related to the processing, andysis, production, dissemination,
and evauation of intelligence. It includes cognitive andytic methods and procedures as
well as the adminigirative processes needed. It aso includes information technology and
the related systems support required for the processing and dissemination of intelligence
information (JVA, 1999). JVA leadership states that their primary objectives are to
(JIVA 1999):

1) Improve the qudity of andyds, and utility of intelligence products.

2) Provide specific and tailored intelligence to enhance the warfighter’ s ability to

visuadize the battlespace and ensure total operationa awareness.

3) Improve the throughput and speed of delivery of intelligence information.

4) Reduce or diminate unnecessary redundancy and duplication.

5) Strengthen information and production management and ensure policies,

procedures, concept development, training, and technical- human engineering to

ass g operations within a new information environment.

6) Establish and integrate standards (based on mandated Department of Defense

(DoD) community standards/architectures) for commonality, interoperability, and

modernization in coordination with appropriate € ements and activities.

11



7) Explore and examine very advanced technology and concepts for the future.
Objectives 1, 2,4, 5, and 7 are dl dependent upon the ability of
intelligence gatherers, inteligence andysts, and intelligence leadership to operate and
interact effectively using virtud technology. However, the virtud organizationa forms
needed to accomplish these objectives are variable and undefined by any precedence.
Without a clear understanding of the types of virtud interactions needed to accomplish a

given objective, it isunlikely that the stated objectives can be achieved.

Definitions

The capability to interact virtualy requires both a medium of interaction, such as
that supported by virtua technology, and the components that use that technology. Being
able to state what the definition of avirtud interaction is and develop a taxonomy for
virtua interactions requires the identification of the components that may beinvolved in
virtud interactions. Thisthess presents and in-depth review of these componentsin
Section 2.3. These components include the computer, individud, team, organization, and
customer, eech interacting virtualy for a specific purpose. Before discussions on virtua
components, it isimportant to have a common understanding of various terms used when
discussing virtud interactions. This section will explore those terms and, where
applicable, present a synthesized definition for use in developing a taxonomy for virtua
interactions.

Because the concept of virtua in atechnologicd senseis ratively new, defining

what is meant by various terms relating to the concept is criticd to an overdl
12



understanding of this research. One definition of virtud, hepful as abasisfor thisthess,
isfound in The New Webster Internationd Dictionary of the English Language, it reads
Virtud - “Being in essence or effect, not in fact; not actua but equivaent, so far as result
isconcerned” (Webster, 1971:1108). Conceptualy thisis arelatively easy definition to
undergtand. In practice, the ability to achieve true virtud interaction usng technology is
extremdy difficult.

Using common structures for interactions that may occur over virtud technology
enables pardlds between virtud and actua to be made. These comparisons can be used
to determine if these virtud interactions are in-fact equivaent to actud face-to-face
interactions. Thisthesis defines three basic types of interaction Structures of interest
using virtua technology. These interaction structures are person-to- person, team, and
organizationd interactions,

Because technologicaly enabled virtud interactions are relatively new the
research in thefield is disorganized and in disagreement on various definitions and the
importance of different factors effecting virtud interactions. Thisthessisan attempt to
add gructure to the existing research and bring together factors that are important for
success in any virtud dructure. Possible areas for reference include diverse fields of
study such as psychology, organizationa behavior, computer science, management,

€conomics, ec.

Virtual
As gated earlier, the dictionary definition of “virtud” is*being in essence or
effect, not in fact; not actua but equivaent, so far asresult is concerned” (Webster,

1971:1108). This broadly stated definition could be gpplied to many daily interactions
13



such as telephone conversations, television viewing, or leaving a sticky note for a
coworker. Current academic and commercid literature s filled with the term “virtua.”

It is prevaent everywhere but the meanings are often contradictory and mideading. In
one recent invitation to the 2" International Workshop on Organizationa Virtualness the
organizers define virtuaness as “the ability of the organization to manage the
interdependence between customer interaction, asset configuration, and knowledge
management” (Venkatraman and Henderson, 1998). This definition iswholly based on
technological mediation between customer interaction, asset configuration, and
knowledge managemen.

In another article Allcorn (1997) states that the prevaence of computersin the
workplace, linked together to form intraorganizationa networks (intranets) are enabling
unprecedented e ectronic employee connectedness. This interconnectedness may cause a
collision between the traditiona hierarchicaly organized physica workplace and the less
understood possibly more chaotic virtua workplace (Allcorn, 1997). From this context,
the essentid ingredient to virtud isthe use of technology in the interaction within an
organizationa setting. As can be seen from the previous examples, technologica
mediation seems to be a key factor in defining many types of virtudness. Mediation
connotes the ability of the technology to carry information and exchange ideas between
using components. This leads, inevitably, to an examination of mediarichness for
technologies used in virtud interactions (addressed later in this paper).

Another popular use of theterm virtud isin the realm of “virtud redity.” An
example of thistype of virtuaness in a business environment can be seen in an example

from a Pennsylvania- based supplier of hospital decontamination and surgica equipment.
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This organization commissioned a graphics studio to create a 3D library of their products
and generate walkthrough animations that the company’ s sdes people could use to help
potentia clients—hospitas and other medica facilities—visuaize how the products
might fit into their fadilities. Later the company trained its own S&ff to cregte animations
that would dlow their sdes people to build virtud worlds with which they could interact
in red time using their product base (Mahoney, 1995). In thisingtance virtud isa
concept of interaction with inanimate and/or imaginary factors. Imaginary in this

instance denoting possible representations and uses of company products and services
presented in virtud redity. Thisisawiddy divergent use of the term virtua from a
human-to-human interactive sense. The common thread is again the use of technology as
the mediation between redlity and pseudo redity referred to as virtud. Because virtud
redity is such acommonly used term, any definitive definition of virtud in today’'s
technologically oriented world should take into account the concept of virtud in this
SHiting.

In one article on telecommuting Pliskin (1998) dtates that the separation between
users and computersis can be bridged using data communication equipment and
telephone lines linked to host computers. Thisinterconnectivity to user terminds,
enadbles a“virtua proximity” to host-stored information resources (Pliskin, 1998). Now
the term virtud is used to denote the distance between users and computers. This type of
proximity must Smulate closeness or the lack of great distances between users and their
computer assets. Thisisagood example of technology bridging space.

Thus, it is gpparent that the different agpects of “virtud” referred to in relation to

modern technical advances has no basis for use or commondlity of meaning. Thisis
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surprising based on the prevaence of the term to denote collaborative interactions of
individuds, teams, and organizations. It isaso surprisng in light of technologica
expenses to organizations creating “virtua architectures’ and relying on the ephemeris
term “virtual” to denote how technology can be used to increase productivity and
guarantee competitiveness in the modern business environment. Table 2-1 summarizes
some of the definitions of “virtud” found in this literature review.

Table 2-1 Summary of Definitionsfor “Virtual”

SOURCE DEFINITIONS (VIRTUAL)
Webster Being in essence or effect, not in fact; not actua but
1971 equivalent, so far asresult is concerned
Allcorn Computersin the workplace, linked together to form
1997 intraorganizationa networks
Mahoney Animaiqnsthq dlow sd&peopletp build.virtud.
1995 Wo_rldswnh which they can interact in red time using
their product base
Hiskin Data communication equipment and telephone lines
1998 linked to host computers

The term virtud seemsto refer to something that Smulaes redity and hasa
technologica basis for the smulation. 1n the context of this paper virtud interactions
gmulate interpersond or, in the case of virtud redlity imaginary interactions, over an
eectronic medium. Therefore, the definition for virtua from atechnologica perspective
isany smulated interpersond or imaginary interaction between virtua components that
is enabled by virtud technology. A discusson on what is meant by virtua technology
follows shortly.

Using the above gated definition, the list of virtud posshilitiesis extensve.
However, it is not important to list every possible virtud interaction thet virtud

technology mediates. What isimportant, is to develop an dl-encompassing definition
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into which ALL such interactions may be categorized. What this definition does not
indude is machine-to-machine interactive functions such as handshaking, data updates,
BIOS operations or any other purely machine oriented operations that take place
irrepective of humean intervention or interaction. Also not included in this definition is
the use of replication to update database servers and synchronization applications that

maintain data integrity at digparate locations.

Virtualness

Similar to theterm virtud isthe term “virtuaness” According to researchers a
the Systems Research Center, Boston University School of Management, “Virtuanessis
the ability of an organization to consstently obtain and coordinate critical competencies
through its design of vaue-adding business processes and governance mechanisms
involving externa and interna condtituenciesto ddliver different, superior vauein the
market place’ (Venkatraman and Henderson, 1996:8). This definition is very specific to
business process and not to virtua interactions or technologies. Such a definition has
merit within alimited scope but cannot be broadly applied beyond a business stting.

According to PAmer and Speler (1998) virtualness “can be defined by the degree
to which ateam is producing work deliverables across different locations, at differing
work cycles, and across cultures’ (Pamer et. a, 1998:28). Thisdefinition relatesto
virtual ness with respect to virtua teams and the ways that virtud teamsinteract. It
gppearstha “virtuaness,” like the term “virtua,” can be used in severd different ways
depending upon the context in which it isused. Table 2-2 summarizes some of the

definitions of “virtuaness’ found in this literature review.
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Table 2-2 Summary of Definitionsfor “Virtualness’

SOURCE DEFINITIONS (VIRTUALNESS)

The ability of an organization to conggtently obtain
and coordinate critical competencies through its design

a%%kga?;:] of value-adding business processes and governance
1996 ’ mech_anism_sinvolving extgrnd and interr_ld _

congtituencies to deliver different, superior vauein

the market place

Venkatraman | The ability of the organization to manage the

and Henderson, | interdependence between customer interaction, asset
1998 configuration, and knowledge management

The degree to which ateam is producing work

deliverables across different locations, at differing

work cycles, and across cultures

PaAmer and
Speier 1998

From the diversity of these definitions, it is clear that a precise and reasonable
definition for the term “virtualness” that can be broadly applied, isrequired. For the
purpose of thisthess, virtudness is defined as a Sate of interaction involving at least two
virtua components that is mediated by virtud technology. This includes telephone
conversations, virtud gaming involving human vs. human or human vs. computer
interactions, virtud redity, and on-line message exchange gpplications such as Lotus

Notes or any of the various e-mail applications commonly used.

Virtual Technology

In arecent article on virtua ness and media choice the authors ate that the
“fluidity of creating and dishanding teams as needed has been brought about by advances
in communication technologies. Innovations in communication media and information
technologies, such as voice and ectronic mail (e-mail), facilitate more rapid exchange of

information. In addition, more recent technologica innovations, such as groupware and
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video teleconferencing, enable sharing of nonverba communication, including
documents, annotations, facial expressons, and interactive discusson, to more
effectively emulate the face-to-face communication processes that exist in traditiona
organizations’ (Pamer and Speler, 1998:31). This statement presumes a strong link
between technology and virtuaness.

According to Fliskin (1998), there are severd ways in which technology, snce the
1980s, has enabled virtud interactions using telecommunications. Telecommuting, by
definition of this paper, isaform of virtuaness and because the same technologies that
enable telecommuting aso enable other types of virtualness, these advances are relevant
to thisthess.

Thefollowing are aligt of these important technologica advances (Pliskin, 1998):

Fird, grestly smplified screen navigation, monitors enhanced with
graphics and colors, and user-friendly software systems have made computers
more useful to agreater number of people than before.

Second, with a continuous decrease in costs and apardld increasein
performance, microcomputers penetrated the home arena.

Third, rdatively inexpensve matrix and |etter-qudity printers were
introduced, making printer sharing no longer mandatory and thereby improving
the qudity of work performed by individua computer users.

Fourth, with the introduction of portable laptop computers, whose sizes
and prices were faling fadt, the opportunities for mobile tedecommuters could

grow aswell.
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A fifth way that technology has enabled virtuaness, not mentioned by

Aiskin, isin the sophidtication and use of network technologies. This technology

has enabled the Global Internet dong with isolated Intranets to gain widespread

usage that dlows for access by geographically dispersed entities throughout the
world. Astechnology continuesto gain capability, the ability to interact virtualy
will certainly increase.

From atechnologica perspective, the individual/computer virtud interaction can
occur with the most basic of human computer interfaces, namely a keyboard, mouse, and
monitor. Interconnectivity to the Internet provides expanded access to information using
chat, message boards, email, pecidized gpplications, and on-line data repositories (Blau,
1997., Kishore and others, 1998). Technology based virtual redlity promises advancesin
education and learning to those who can obtain the requisite technology. (Johnson and
others, 1998., Hall and others, 1998., Stansfield and others, 1998) The basic applications
needed for these services are readily available as freeware and as additions to popular
operating systems.

Among the more common forms of technologicaly based individud virtua
interactions that have been widely used for generaions is telecommunications. This
dlowsindividudsto interact using voice mediathat has a moderate degree of richness
and dlowsred timeinteraction in mogt ingances. Along the same vein as the telephone
is the computer-moderated tel econference that dso dlows individuds to interact usng
voice media. Although not widdy used in individud virtud interactions because of the
need for relatively high bandwidith, certain applications dlow full duplex multimedia type

virtud interactionsin red time over widdy avallable hardware suites. These
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goplications, while not high quality, have the advantage of low costs and the ability to
interact virtudly with any other amilarly connected individua around the world.

Even more basic than the individual/computer interaction from atechnica
perspective is the individua/individud interaction usng non-€lectronic technologies.

Any written interaction using whatever medium (i.e. paper and pencil, parchment and
dye, etc) can be described as having a virtua component (Adams, 1998). Assuch, any
taxonomy for virtua interactions must consider these types of interactions as relevant.
Although seemingly trivia from atechnologica perspective, the volumes of virtua
interactions that have occurred using the written symbol make them important for
classification purposes. Non-dectronic virtud technologies, as referenced above, will
include any mechanica device used in the exchange of information that does not occur in
aface-to-face manner.

Using the concepts and ideas found above, “virtuad technology” can be defined as
any technology that enables interaction by virtual components across space and/or time.
The technologies and improvements in technologies are enablers of interactions that
bridge space and/or time and, as such, are defined as virtua technologies regardless of
how they are being used or if they are eectronics based. Any technology, regardless of
use, that has the capability to support virtuaness should be defined in the domain of a
virtua technology. This broad definition will dlow practitioners, particularly, to

recognize the potentia cgpabiilities inherent in these types of technologies.

Virtual Interaction

Based on the above definition of virtua technology and upon identification of

different virtua components that may use those technologies, a definition for virtua
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interactions may be derived. Applicableto thisthess, avirtua interaction is defined as
any action enabled by virtua technology between one or more virtual components.
Purposes for virtud interactions may include such things as e-commerce, entertainment,
socidization, and information sharing/gethering. Undoubtedly, the definition represents
avery broad scope. The reason for this breadth is that any modd depicting virtualness
must take into account the important aspects of virtud interactions identified earlier in
this Chapter. This, by necessity, implies a broad view of what congtitutes avirtua
interaction. It isaso important to include interactions that, by the definitions presented
in thisthes's, have been virtua, but not recognized as such. One example of this type of
virtud interaction is a telephone conversation. Since its invention, the telephone has
enabled virtud interactions, but has seldom been identified as a virtua technology. That
is because of the widespread paradigm that for an interaction to be “virtud” it must

involve a computer.

Virtual Reality

For the purpose of thisthesis very little will be said abouit virtud redity. The
reason the definition is provided here is because the author identifies virtud redity asa
specificaly named type of virtua interaction. The basic components of thisinteraction
are the person and the computer. The purpose of the interaction can be for entertainment,
education, or avariety of other reasons. Itislogical to assume that as other types of
virtua interactions are better understood and better defined that they aso will be named
S0 that their sudy and identification will have meaning to practitioners aswell as
researchers. Therefore, for the purpose of thisthesis virtua redlity is defined asa

specific type of virtud interaction involving the human and computer component in a
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technologically enabled setting that Smulates multidimensiond space and wheretimeis

imaginary or exiss independently of redlity.

Virtual Interaction Components

According to Skyrme (1998), three important interactions available to achieve
effective virtua work include person-to- person, persornto-computer, and computer-to-
computer. The components identified by Skyrme are the person and the computer.
However, from a business perspective the addition of other components such as the team,
the organization, and the customer would seem to be important. One author States that
virtua entities, be they organizations or teams within or across organizations, enable
organizationa or individua core competencies to be brought together when needed and
disbanded when no longer required (Peters, 1992). These entities'components from a
business perspective should al be foundationa units (such as the computer and the
person) upon which larger business entities or enterprises are based (such asthe team
and the organization). This thess identifies the computer, the person, the team, the
organization, and the customer as the basic componentsinvolved in virtud interactions.
Although the team and the organization are composed of individuas, the factors affecting
individua, team, and organizationd interactions are different and should be viewed as

such (Clark, 1998., Lipnack and Stamps, 1997).
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Computer

Because computers are technology and tools, and in many cases used, in
accomplishing virtud interactions, the reader may question the vaidity of their incluson
asavirtua interactive component. Model development in this thesisis an attempt to
describe and categorize dl virtud interactions. To accomplish this, any categorization
mugt incdlude dl past virtud interactions and al future virtua interactions engbled by
technologica advances. For this reason, the computer isincluded as apossble
interactive virtual component because of the advances and development of smart
computer systems that approach true artificid inteligence. Asthese technologiesgain
power, the possibility of computer-to-computer interactions unaided and uninitiated by
direct human involvement is very possible. One example of such computer initiated
interaction may be Electronic Data Interchange (EDI) which is defined as the direct
computer-to-computer transfer of businessinformation (Executive Overview, 1999).
Another example may be a holographicaly generated smulation of an individua created
by acomputer to characterize individudity such asin modern science fiction genre (Card,
1985). Thisisan example of a possible computer based interactive virtua component.

In some sense, the computer is a different type of component because it includes
arttificid intelligence programmed to behave in a predictable manner. However, because
the computer isthe “thinking” part of the technologica interface that makes virtua
interactions possible, it isincluded as avirtua component. Another important aspect of
the computer isthat it can provide information to other components (including other

computers) that auxiliary parts of the technologica interface cannot. In this sense, the
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computer (defined as any nor-human component with a processor used for information

transfer and retrieval) is a peer of the other componentsinvolved in virtud transactions.

Individual

The next basic or foundational component to explore isthe individud. The
individua brings the concept of purpose into focus when dedling with virtua
interactions. Individuas may interact with the computer component for specific purposes
such as enjoyment or educetion, or may be bored and “ surf the web” to kill time. All of
these (as defined in thisthesis) are virtud interactionsin a strict sense but have little
sgnificance from a business perspective.

On the other hand, an individual may be part of avirtua team or virtua
organization and be interacting with the computer component to locate information or
gain aknowledge base from which to participate in team and organizationd virtud
interactions (Harasm 1993, Ives and Jarvenpaa 1991). These types of interactions are
vital to business concerns and should be recognized as purposeful with respect to other
virtua components. From avirtua component perspective, the computer isthe basic or
foundationa entity. Next the individud may interact virtudly with the computer asin
virtud redlity or virtua gaming, or may interact with other individuds as in telephone

conversations, e-mail, chat, or video conferencing.

Team

According to Kishore and Zhao (1998), a virtua team may be thought of asa
collection of individuas brought together for a specific purpose. Theseteams are usudly

cross-disciplinary in that the members come from different functions, specidties, or even

25



indtitutions (Kishore and Zaho, 1998). Another way of ating thisis that the definition
of avirtud team is agroup of pecidized individuas working together to achieve a
common god.

Pickard (1998) states that new technologies alow usersto not only communicate
across the organization, but aso to work together asone. This can smply be across
distances smultaneoudy, with people from the same functiona group (virtua teams). It
can aso be people working in different functions or business units (as cross-functiond
virtual teams) or even acrosstime zones. “Dynamic” cross-functiond virtud teams are
those that are organized to meet new business challenges as quickly as possible (Pickard,
1998).

Another common definition of virtual teams derived from Lipnack and Stamps
(1997) says avirtud team is agroup of people who interact through interdependent tasks
guided by common purpose. Unlike conventiond teams, avirtua team works across
space, time, and organizationa boundaries with links strengthened by webs of
communications technology (Lipnack and Stamps, 1997). Other definitions and
characteristics of virtud teams State that a virtua team can be physicaly distributed,
complementary competencies can remain dispersed and sill be synthesized into a
coherent productive resource, one whose synthesized character isinvisible or borderless
(Goldman and others, 1995). Or that in virtual teams seria work processes are replaced
by flexible combinations of concurrent, paralldl and serid work processes, optimized to
the requirements of each project (Goldman and others, 1995).

The definition of “virtud team” seems endlessjudt as the definition and use for

the term virtua seems endless. Building upon the ideas and perspectives presented in
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thisreview, avirtua team may be defined as a collection of virtua components working
together across space and or time using virtua technology who interact because of
interdependent tasks which are given direction by a common purpose thet is of limited
duration (see Table 2-3 for definition summaries). It isworth noting thet the interaction
uses technology to bridge space and or time, and that the virtua team is independent of
organizationa boundaries.

It is possible to have interorganizationd, intraorganizationd, or virtud teams
conggting of multiple components indde and outside an organizetion. Thisdiginction is
important because management, technologies, trusts, and severa other factors affecting
virtua team success are affected by the organizationa team compostion. For instance,
an intraorganizationd virtua team may have established guiddines for adminigration,
management, and technologies. Conversaly, an interorganizationa virtud team should
edtablish these guiddines as abads for effective interaction. This and many other factors
areimportant to successful virtua team interactions based on the organizationa

composition of the group (Maznevisky, and Chudoba, 1999).
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Table 2-3 Summary of Definitionsfor “Virtual Teams’

SOURCE DEFINITIONS (VIRTUAL TEAM)

A collection of individuas brought together for a
Kishore and specific purpose. Theseteams are usudly cross-
Zaho, 1998 disciplinary in that the members come from different
functions, pecidties, or even inditutions

New technologies alow users to communicate across
the organization and work together asone. Thiscan
be across distances smultaneoudy, with people from
the same functiona group (virtua teams) or people
working in different functions or business units (as
cross-functiond virtud teams) or across time zones.

Pickard, 1998

A group of people who interact through
interdependent tasks guided by common purpose.

Lipnack and Unlike conventiona teams, a virtud team works
Stamps, 1997 across space, time, and organizationa boundaries with
links strengthened by webs of communications
technology

A collection of physicaly distributed, complementary
competencies that can remain dispersed and till be
synthesized into a coherent productive resource, one
Goldmanand | whose synthesized character isinvisible or borderless
others, 1995 where serial work processes are replaced by flexible
combinations of concurrent, parallel and serid work
processes, optimized to the requirements of each
project

From ahierarchica perspective, the virtud team (like the virtua organization) is
meade up of individuas who are brought together for afinite time and for a specific
purpose. Itiskey to note that athough the virtual team and organization is made up of
individuas, it is the capacity in which those individuas are acting that determines hisher
roleasavirtua component. Theindividua may interact with other individuas for
reasons unrelated to team gods. In this case, any virtua interaction would be individua-
to-individud. In al cases, the cgpacity in which theindividua acts determines the virtud

component relevant to that interaction.
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The virtua team uses technology to mediate some of itsinteractions, other
interactions may occur in a face-to-face manner where the capability exists. From an
interactive perspective, the team may interact within itsdf individua-to-individua or
individud-to-computer. In thisinstance, the team is made up of multiple low-leve
virtud interactions that together define the virtud team. These teams may function
within an organization (intraorganizationd) to fulfill a stated need, or function
interorganizationdly to the mutua benefit of al organizations involved.

The virtua team may dso interact as a group with other legacy or virtua teamsiif
the need arises. Defining these interactions is important because leadership and decison
making are often required functions that must be well established when interacting
outside of theimmediate virtud group. Failure to define leadership roles and
respongibilities can lead to confusion and conflict within the teeam (Maznevisky, and
Chudoba, 1999). Findly, the team component can interact directly with the computer in
the form of information mining and resource gathering. Thisfunction dlowsthe team to
use avallable information systems to achieve team gods. Many times when the team
component, in mass, interacts with other components; specia gpplication software is used
that facilitates the reason for the interaction. Examples of these gpplications may include
aGSS, DSS, or whiteboard when gpplicable. However, virtual teams do not condtitute an
“dl-purpose siver bullet” (Sengupta and Zhao, 1998). While such teams may indeed be
advantageous to use in unique Stuations, virtud is not dways virtuous (Chesbrough and
Teece 1996). For reader convenience, Appendix B isincluded, as a compilaion of

various advantages and disadvantages associated with virtualnessis a business setting,
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aso included as Appendix C are 25 proven practices to optimize successin virtua

interactions (Skyrme 1998).

Organization

While following one thread on a Virtua Organization discussion group, an
individua put forth the idea that “ An organization is perhaps virtud if it emphasizes
projects instead of permanent organizationd structures. Thus, Virtud Organizations
might be minimaly structured organizations in which multiple projects comprise the core
activity” (VO Net 1998). Other ideas on what virtual organizations are says that virtua
organizations are characterized as edgel ess, with permeable and continuoudy changing
interfaces between company, supplier, and customers (Davidow and Maone, 1992).
They can aso be congdered as atemporary network of companies coming together in
response to a market opportunity (Goldman and Nagel, 1995).

Clark (1998) givesthe classc explanation of severd traitsof avirtud
organization when he states that “virtud organizations have a least one of the following
four characteristics rdative to ther individua units or members: geographic separation,
functiona specidization with separate reporting hierarchies (or including multiple firms),
trangtory membership driven by evolving needs over time, and separation of production
across different time dimensions (e.g., shift workers performing the same task at different
times)” (Clark, 1998:4). Thesetraitsfit in nicely with the concept that virtua technology
isan essentid enabler of virtud interactions. Clark further states that * one important
aspect of virtud organizations for researchersin the fied of information technology is

that these organizations tend to be very communications-intendve. Thusinformetion
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technology, especidly various forms of communications cagpabilities, has been criticd in
enabling the growth of virtud organizations’ (Clark, 1998:5).

Arnold (1995) gtates that “A Virtua Organization isaform of cooperation
involving legdly autonomous companies, inditutions, and/or individuds ddivering a
product or service on the basis of acommon business understanding. The cooperating
units participate in the collaboration primarily with their core competencies and present
themsalves to third parities as a unified organization, when ddlivering the product or
sarvice. Inso doing, they largely dispense with the inditutiondization of centra
management functions for shaping, managing and developing the Virtual Organization,
through the use of appropriate information and communication technologies’ (Arnold
and others, 1995:185).

Thevirtud organization as defined above, is a conglomeration of other
components presenting themselves to perspective customers as a unified organization.
Thisincdudes the posshility thet the virtud organization is comprised of some or dl of
the other virtua components. Therefore, the virtud organization may be comprised of
multiple individuas, computers, teams, and other corporate entities. The differentiating
factor isthat the virtua organization is alegaly autonomous entity that provides products
or services based on component competencies and specidization. Management in the
virtua organization will be responsible for forming componentsinto virtua groupings
(teams, individuds, and computers) that provide the most advantageous mix for reaching
organizationd gods.

Thisform of organization should not be confused with the organization that uses

virtua technology or other interorganizationd rlaionships. Thevirtud organizationisa
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group of components that cooperate and belong to a common identity based on shared
objectives and strategies (Holland, 1998:56). Holland in his work on virtud
organizations defines them as “a group of separately owned organizations that for
specific group(s) of activities behave asif they were a Sngle organizationd entity and co-
ordinate their behavior through relationships based on trust and shared information
systems. The motivation for thistype of behavior isto achieve competitive advantage by
alocating resources and matching different capabilities, or core competencies, together in
amore effective manner than through the traditional market/hierarchy dichotomy”
(Holland, 1998:56). Aswith the case of virtud teams, the virtuad organization has
digtinct advantages and disadvantages to the components involved, Appendix B is
compilation of some of these concerns.

Table 2-4isasummary of definitions and characterigtics for virtual organizetions
from the preceding literature review. From thisinformation is derived the definition of a
virtud organization as a conglomeration of virtua components using primarily virtud
technologiesto interact and operating as a single entity to provide products or servicesto
the cusomer. This definition integrates the important components of virtua
organizations mentioned above with afocus on the customer. The customer, by this

definition, may be part of the virtua organization or a separate independent entity.
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Table 2-4 Summary of Definitionsfor “Virtual Organizations’

SOURCE DEFINITIONS (VIRTUAL ORGANIZATION)

Enphasizes projects instead of permanent
organizationd gructures might be aminimaly

VO Net 1998 Sructured organization in which multiple projects
comprise the core activity
. Characterized as edgeless, with permeable and
I\[/I) :/(l)crllzwlg;dz continuoudy changing interfaces between company,

supplier, and customers

Goldman and A temporary network of companies coming together in
Nagel, 1995 response to a market opportunity

A group of separately owned organizations that for
specific group(s) of activities behave asif they were a
Holland, 1998 sngle organizationd entity and co-ordinate thelr
behavior through relationships based on trust and
shared information systems

A form of cooperation involving legdly autonomous
companies, inditutions, and/or individuals ddlivering a
product or service on the basis of a common business
Arnold and others, | underdanding. The cooperating units participate in

1995 the collaboration primarily with their core
competencies and present themselvesto third parities
as a unified organization, when delivering the product
or service

Have a least one of the following four
characteridics relative to ther individua units or
members: geographic separation, functiona
specidization with separate reporting hierarchies (or

Clark, 1998 | inguding multiple firms), transitory membership
driven by evolving needs over time, and separation of
production across different time dimensions (eg., shift
workers performing the same task at different times)

Customer

The addition of the customer as a component for virtua interaction is based upon
the business agpects of many virtua interactions. The mgority of interactions occurring

in abusness environment will have cusomer satisfaction at the root of the interaction.
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Additiondly, with the rapid growth of eectronic commerceit isincreasngly common to
ded with customers and potential cusomersin avirtud setting. Since thisthesisis both
researcher and practitioner oriented the inclusion of the customer as avirtual component
will hep focus the primary purpose for many virtud interactions, namely to satisfy the
customer by providing better products or services.

It isimportant to note that the customer may be an individud, a group, an
organization, or any other entity requiring goods or services. The importance of the
customer in a business respect isthe redization that virtua interactions occurring
between the supplier and the customer may be in avirtud fashion and that these
interactions will be fundamentally different from interactions between other virtua
components (e.g. individuads, teams, etc.). For ingance, the customer may interact with a
supplier through afacade known collectively as avirtua organization. Communications,
responsiveness, and product support are all factors that must be consdered differently in
these examples.

In many respects, the customer is the foundational component in avirtua
interaction. This perspective isimportant to keep in mind because in most cases avirtud
hierarchy may be established to support the business hierarchy. The way the business
hierarchy isinterpreted begins with the cusomer asthe basic unit. The virtua
organization is the component that interacts with the customer to provide a product or
service.

Supporting the business hierarchy isthe virtud hierarchy, which is composed of
teams and individuas and possibly other organizations that provide key competencies

used by the virtua organization to support customer requirements. Hierarchicaly, the
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individud relies on the computer component to mediate interconnectivity, information
transfer, and in many cases product delivery to higher business components such as the
team and/or organization. It isimportant to note that these business and virtua
components may or may not operate virtualy. The probability is thet some mix of virtud

and face-to-face interactions will take place under any given circumstance.

Types of Virtual Interactions

Since one purpose of thisthesisto present a categorization schemathat can be
used to identify different types of virtud interactions, it isimportant to have an
understanding of what is commonly referred to asvirtud. Below isaligt of the most
commonly used and understood types of virtualness.

a) Virtual products and services, these often refer to commercid transactions

taking place over the Internet such as materid sales, and product services
(Skyrme, 1998., Mahoney, 1995).

b) Teework; which is congdered alegitimate form of virtuaness by virtue of the
mechaniam (i.e. telephone, computer, etc) by which the individud teleworker
interacts with other organizationd entities. Using home PCs and modems
millions of people around the world are working from home with minima
contact with a higher organizationa structure except for assgnments and
ddiveries (Pliskin, 1998., Stephens and others, 1998 ).

c) Virtud Officesare closdy related to teleworking but includes office services,

which are provided on afirst-come fird-serve bass. Thisalows various
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d)

locations to duplicate capabilities and personnel to use the most convenient
office facilities (Skyrme, 1998).

Virtua Teamsand Virtud Organizations, which, asthe newest virtud
structures, seek to leverage virtua technology in an attempt to provide better
products and services to the consumer (Holland, 1998., Pickard, 1998).
Virtud redity isthefind type of virtud interaction commonly used. Included
with virtud redlity isvirtud gaming. The key factor in this category isthet
time has no meaning within these virtud realms. From atrue redity
perspective, time within virtuad redity and gaming isimaginary. However,
research in collaborative augmented redity istrying to bridge the time factor
between redlity and virtud redlity (Ohshimaand others, 1998). For the
purpose of thisthess, dl virtud redlity concepts will exist in animaginary

time frame.

Thisisabrief overview of the different types of virtuaness defined in today’s

literature. There are many other types of virtuaness mentioned in the literature but not
discussed in thisthesis. The different types of virtuaness mentioned in literature could
fill avolume in itself and would add nothing to the direction this thesis intends to pursue.
Sufficient to say that many types of virtualness exists in addition to those mentioned
above are virtud communities, virtud dating, virtua business, and virtua mestings to

name afew.

Finding commondity among the different types of virtuanessis something that

has not been widdy attempted. However, one author working on asmilar line of
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research finds the following common characterigtics in dl types of virtua operation:
(Skyrme, 1998)
Use of information and communications technology to alow dispersed
operations
Reduced importance (even collgpse) of time and space
New kinds of networking organizationd gructures, often dynamic in nature
Changing ways of interfacing with customers and markets
New ways of working for employees and associates (business partners,
suppliers, customers etc.).

Thislist reflects a narrowed perspective when applied againgt al types of
virtuaness. For instance, where would the concept of virtua gaming fit within this
categorization? While the need to categorize and understand virtuaness exists, any
categorization schemathat excludes current or possible future types of virtuanessis

incomplete.

Media Richness and Virtual Technologies

Tightly coupled to the technologies used in virtud interactionsis the amount of
information exchange possible with each. This concept is collectively sudied under the
heading of media richness and communications theory (CT). Communicationstheory is
grounded in the hard sciences, such as engineering. It looks at the impact of such factors
as bandwidth, channd capacity, and coding on the communication of information from

sender to recalver. The basic premiseisthat C (capacity/Information) will increase as
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SN (Signa to noise ratio) increases or the bandwidth increases (McMullen, 1968: 250-
251). Whileinformative in direct gpplications of information exchange, these concepts
do not lend themselves readily to modd building for virtua interactions.

Because CT is unsuited for modd development, this thesiswill expand upon
Media Richness Theory (MRT) which introduces “ richness’—defined as the potentia
information-carrying capacity of data (Daft and Lengel, 1984:191-233). Severa
researchers (e.g. Daft, and others, 1987; Trevino, and others, 1987; Webster and Trevino,
1995) have proposed that media richness depends on whether the media gives the sender
and receiver ingant feedback, whether the media utilizes multiple cues, and whether the
media uses naturd language to convey natura subtleties. Face-to-face would be the
richest medium since it encompasses dl three of the areas and therefore would decrease
ambiguity more quickly. Telecommunicationsis lessrich snceit uses two of the aress,
ingtant feedback and natural language, but is very weak when it came to multiple cues.
While written documentation is the leadt rich, since dthough it uses naturd language, it is
very limited in the cuesthat it produces and is very dow in the feedback it could provide
to the communicators (Daft, and others, 1987; Trevino, and others, 1987; Webster and

Trevino, 1995: 1546).

Media Richness of Interactions

Therefore, next factor that plays an important role in the concept of avirtud
interaction is the richness of the virtud interactions. Mediarichnessin thisinganceisthe
degree to which the virtud interaction amulates face-to-face interactions. In aface-to-
face interaction, the individuas are able to hear verbdization, note facia expressons,

and observe body language. Based on the receiver’ s perceptions, understanding, and
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observations a plethora of important information can be exchanged. Another aspect of
media richness is the importance of immediate feedback to the sender. Based upon these
gandards an understanding and andysis of the amount of information transferred over
any given virtud technology would be beneficid. Unfortunatdly, such an andyssis
beyond the scope of thisthesis and is unnecessary for development of ataxonomy for
virtud interactions. For the purpose of thisthes's, the author supports the claim thet there
are degrees, or levels, of mediarichness associated with different types of virtud
technologies as proven by contemporary MRT researchers such as Adams and others,

1998; Daft, and others, 1987; Palmer and Speier, 1998.

Richness . Media

Very Rich Face-To-Face
3-D
Holograph

Video
Conference

Teleconference

E-Mall

Very Lean v Written Doc

Figure 2-5. Richness Continuum
Mediarichness theory (MRT) is predicated on the notion that “individuas are
ableto identify highly equivoca Stuations and select arich medium. Traditiondly, face-

to-face communication was thought to provide the richest communication environment.
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Inamore virtua context, there are fewer (and sometimes no) opportunities to meet face-
to-face. Individuas may gravitate to GroupWare products to provide rich document
sharing or rely on videoconferencing to increase the types of cues communicated across
the medium” (Pamer and Speier, 1998:32). Figure 2-5 presents a medium richness
continuum based on work accomplished by Adamsin 1996. Adams proposed a
continuum of media richness based upon the information carrying capability of severa
types of medium. Her origind continuum included, from “leanet” to “richest,” written
interactions, email, telephonic, and face-to-face (Adams, 1996).

Figure 2-5 isamodification of this continuum based on current and possble
future technologicd trends. Unlike Adams and others, (1998) who tested perceived
mediarichness of severd technologies empiricaly, this thesis will use technologica
capability as abassfor mediarichness. Since face-to-face interactions pass information
both verbaly and nonverbdly, with the entire body adding to the non-verba
communication, this type of interaction is the richest with respect to information transfer
and isthe bags from which dl virtud interactions are to be measured. By asmplifying
the continuum based upon technologica capabilities, Figure 2-5 restates the richness of
media based upon information sharing capability. Little differenceisseeninthe
continuum with the written transfer of information as least rich and eectronics based
emall as second. Next in the continuum is the verbd transfer of information, then the
verba and two-dimendond video sharing of information and finaly the somewhat
futurigtic three-dimensiond audio/video sharing of information. The latter could be seen
in examples of full holographic imaging that may someday incorporate other senses

besides sight and sound into the exchange of information.
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Conclusion

From thisliterature review, it is clear that a congstent understanding of what in
meant by virtual and virtualness does not exist. Various gpplications of these words
leave readers confused and frustrated at the apparent lack of consstency. Additionaly,
there are severa types of virtud interactions that occur using modern technology. The
one conggtent varigble in the use of the terms virtud, virtualness, and the interactions
they represent, isthe use of technology to compensate for distance between interacting
components. Another factor occurring on aregular basis isthe ability of digpersed
workersto interact in their own time frame on larger virtud tasks. These three factors,
technology, space, and time seem to be important eements in describing and categorizing
virtud interactions.

The literature dso looked at different types of virtud interactions and the
purposes for each. 1t was shown that the terms associated with virtualness are
incongstently used which causes confusion when discussing such concepts. Thereview
aso looked at Media Richness Theory (MRT) with respect to virtud technology and
presented a modified media richness continuum based on work accomplished by Adam
(1997). Theliterature review aso explored important factors associated with virtua
interactions. These factors were presented in terms of basic interactive components,
namey individud-to-individua/computer, team/group interactions, and inter/intra
organizationd interactions. Appendix B presents severd factors effecting each type of
interaction and categorizes them into advantageous, or factors relaing to successin

virtud interactions, and disadvantages, or factorstheat lead to failure in virtud

41



interactions. While coverage of these individua topicsis not exhaugtive, it is presented
for practitioner convenience and is representative of the different factors affecting each

type of virtud interaction.
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[1l.  Model Development

If, as noted earlier, the use of technology is one defining factor in determining
virtualness, then why, before the advent of computer technology, was the term virtua not
used to describe early technologicaly mediated interactions? The use of technology to
mediate interaction has been widdy used for over fifty yearsin the form of telephone and
radio communications. Y€, it isjust within the last decade that the term virtua has been
applied to technologically mediated interactions. The answer to this question seemsto be
that before the advent of the personad compuiter, technologically mediated interactions
were not (and il are not for the most part) recognized as being virtud. Perhapsthe
likeness to redity experienced over telecommunications devices is not sufficiently close
to redity to merit theftitle of virtud. Thisleadsto the concluson that mediarichnessis
(based on the virtua technologies used) akey factor in determining the degree of
virtualness of an interaction. Thisis an important determination in developing a
taxonomy for virtua interactions.

The dilemma becomes how to reconcile early use of virtua technologies (i.e.
telephone and radio) with current virtua technologies. The type of interaction also seems
to be relevant to determining “virtuaness.” For instance, early telephone interactions
were persorto-person; later, computer technology was used to mediate group and
organizationd interactionsin avirtud sense. All of these interactive techniques arefwere
used to bridge the space between the interactive components (space, being one of the key

factors determined in Chapter 2 rdating to virtuaness).
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Thefind variable effecting any modd depicting virtuaness must account for time
asafactor. Time, inthisingance, may have two dimensons, red and imaginary. Ina
redl time dimension, technologicaly mediated interactions may occur red time (asin
telephone conversations), or in adelayed sense (asin using an answering maching). An
example of an imaginary time variable can be seen in virtud redity where time can teke
on any facet within the application or interaction. Congder the example of virtud redity
gaming where time has meaning specific to the application being utilized. Viewed from
within normd time/space rediity this virtud redlity time frame isimaginary, without
corrdeion to the redl world. The time frame within thet virtua redlity only has meaning
within that redity, perhaps the beginning of the game istime zero, or 1 billion AD
depending on theinitia perspective of that redity. However, when the gameis over red
time reassarts itsalf whether the participant of the game played one day or ore hundred
yearsin the virtud redity of the game.

In summary, the three factors that must be accounted for in developing amodel
for virtudness are: firdt, media richness as determined by the degree of information
transfer possible between interactive components, second, space, as determined by the
distance between participating components, and third, time, conssting of red and
imaginary and the ddlay in which technologically mediated interactions occur. All of
these factors are dependent upon the technological bridge used by the virtud interaction
taking place. Determination of these factors relative to one another, with virtua
technology as the enabler or bridge for the virtud interactions, should provide abasis

from which to build an accurate classfication schemafor virtud interactions. Before



proceeding with modd development it isinformative to draw together the definitions
presented in Chapter 2.
Virtual - any smulated interpersona or imaginary interaction between virtua
components thet is enabled by virtua technology.
Virtualness - agate of interaction involving at least two virtua components that
ismediated by virtud technology.
Virtual Technology - any technology that enables interaction by entities across
gpace and/or time.
Virtual Interaction - any action enabled by virtua technology between one or
more virtual component.
Virtual Components — the primary (macro) business entities to which virtua
interactions may convey information (computer, individua, team, organization,
and customer).
Virtual Team - acollection of virtua components working together across space
and or time using virtua technology, who interact because of interdependent tasks
which are given direction by a common purpose that is of limited duration.
Virtual Organization - aconglomeration of virtua components using primarily
virtua technologies to interact and operating as a Single entity to provide products
or services to the customer.
Virtual Reality - atype of virtud interaction involving the human and computer
component in atechnologically enabled setting that smulates multidimensiond

gpace and where time isimaginary or exists independent of redlity.
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Models of Virtual Interactions

Up to thistime, awide range of seemingly diverse and unrelated interactions,
technologies, components, and factors have been discussed in describing the various
types of interactions and technically mediated exchanges that have been labeled “virtud.”
This section is an attempt to develop a conceptud model from which practitioner and
researcher dike can identify the type of virtud interaction occurring. The primary
advantage of thiswork isto alow practitioners and researches to recognize the diverse
types of interactions caled virtud and to determine the type(s) that are appropriate for
any given business gtuation.

This section will integrate the information presented in the literature to provide a
comprehensve and succinct picture of the different types of virtud interactions possible.
The resulting information may then be used by interested parties in determining the
appropriateness of each virtud interaction to a given Situation and as a basis for
researchers from which to develop specific areas of research within the larger umbrella
classfied asvirtud interactions. The presentation of this information should result ina
redization that not dl virtud interactions are the same and thet certain factors have
higher correlaions to success or failure depending upon the type of virtud interaction

being investigated.

Individual Virtual Interactions

Figure 3-1 provides the basic modd used to develop agraphica depiction of

virtua interactions between the components defined earlier in thisthess
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Figure 3-1 Basic Virtual Interaction
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Computer

Figure 3-1 shows the two basc virtud components interacting in avirtua

environment. Thisisthe bassfor dl higher levd interactions. The individua/computer
isinteracting with counterpartsin avirtud fashion. Theimportance of thisfigureisthe

fact that technology is the medium used to bridge space and/or time. This meansthat dl

face-to-face interactions unmediated by technology are excluded from the title of

“virtud.” It dso meansthat any other interaction from area time telephone conversation

where technology bridges only space to collaborative information sharing across

continents and time zones where technology bridges both space and time are, technicdly

gpesking, virtud interactions.
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Virtual Teams

Composed of individuds, the virtua team is the next component that uses
technology to bridge space and/or time. If the individual and computer are the
foundation of the virtud hierarchy, then the virtud team is the frame and support
dructure. As such the virtud team isthe smalest group interacting through virtua
technology that can achieve significant synergy through the interaction. Figure 3-2
below is a representation of the conceptua layout of avirtua team. As defined eaxrlier,
the virtua team is comprised of lower leve virtua components such as computers and/or
individuas. However, these components may be part of alarger structure such asa
corporation or organization. This group interacts to achieve a common purpose, each
working on interdependent tasks required to accomplish the team’s purpose.

It isimportant to note that the gppropriateness of the technologicd fit can
determine success or failure in these endeavors. Where a smple teleconference may be
aufficient for some interactions, it may be necessary to have mediarich interactions when
important topics or key decisons are being discussed. The determination of
technologicd fit and appropriatenessis an area that warrants further research with respect

to virtuaness and virtud teams.
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Figure 3-2 Virtual Team

Purpose of Virtual Teams

Stamps and Lipnack (1997) recently published a book dedicated to the topic of
virtud teams. In arecent interview about the book the interviewer asks why in the
introduction they say that they do not discuss the various reasons thet virtua teams are
formed. To this question Lipnack replied that they omitted the reason in order to do
away with the argument that virtua teams are formed only to do X, Y, and Z. Lipnack
says. “I've had people say to me, ‘ Software-development teams are the only teams that
aretruly virtua.” Waell, that's patently ridiculous. Every team that needs to work
together and whose members are more than 50 feet gpart isa virtua team” (Pape,
1997:1). Stampsfurther states that people form virtua teams for “every reason under the
sun” (Pape, 1997:2). Such reasons may be because the technology is available or because
of the advantages of working with people at adistance. The most likely reason is that the

expertise they need isnot al in the same place (Pape, 1997).
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There may be vdidity in this goproach to defining (or not defining) the purpose of
virtud teams. However, it seemsimportant that severd additiona advantages from the
literature review accomplished previoudy be incorporated into this section. Froma
telecommuting perspective there are definite advantages to working from home,
especidly seen in the pergpective of flexibility of schedule, commuting time saved, and
family involvement to name afew (Stephens t. d., 1997). Additiondly, the ability to
work with aglobd virtua team alows unique perspectives from diverse participants that
was difficult, if not impossible, to obtain before the advent of virtua technology and the

formation of virtud teams.

Virtual Organization

Figure 3-3 isagraphica representation of the fina two virtua components
defined earlier. The customer, as the foundationa entity in the virtua business
interaction, interacts directly with a unified front or facade known collectively asthe
Virtud Organization. The box around the virtua componentsin Figure 3-3 represents
the unified facade presented to the customer. In thisinstance, the virtud organization is
comprised of different business entities, each providing core competencies to the larger
virtua organizations. Core competencies may be different things for different
components. For theindividud it may be hisher specidty and the associated information
they supply to the virtud organization. The ingtitution may provide financid resources
while the traditiona organization may supply support, technology, and personnel
sarvices. Thisdlows diverse entities to contribute specidized ingredients to successfully

fulfill customer requirements.
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Figure 3-3 Virtual Organization

Aswith the other components of virtuaness, the virtua organization builds on the
technologies and functiondities inherent in the lower order virtual components,
Therefore, the virtua organization may have severd different organizationa structures
dependent upon the componentsinvolved. Companies that work completely in a
digtributed mode, with employees located individualy around the world characterize one
type of virtud organization. The employees and management only meet periodicdly at
hotels and smilar facilities. Some literature refers to these virtud organizations as virtud
corporations. Virtua corporations are characterized as dliances formed by multiple
firmsfor a specific purpose. The firms may cooperate on one project and compete on

others. The virtud corporation may be divisons of large firms, dliances of smdl firms,
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or mixtures of thetwo. A particular firm may be amember of severd virtud firms

(Goldman et. al 1994).

Media Richness/Components Model

Research accomplished up to this point has been largely foundationd in an
attempt to gather the different definitions and factors important to the concept of
virtudness. After andyss of this data it gpopears that no sngle modd will adequatdy
catagorize virtud interactions. The reason a single modd isinsufficient is primerily due
to the many types of interactions that may occur, the diverse components involved in the
interactions, and the important factors that must be accounted for such as time and space.
For this reason two models should be used in catagorizing and describing virtud
interactions: one mode will be used to ddlineate the level of mediarichnessinvolved in
the virtud interaction, and the other will be used to ddlineate the time factor relative to
the sender and receiver. Both models rely heavily upon the definitions compiled earlier
in this section and upon the relevant factors mentioned. This section of the thesis will
describe the first model based upon the concept of mediarichness of the virtua
interactions taking place. The next modd, presented in the following section, relies
heavily on the time plane of the virtua interaction to differentiate between types. Using
these two models will alow practitioners and researchers to specificaly define,
catagorize and reference the precise type of virtud interactions of interest.

Figure 3-4 below is agraphical representation of the Media Richness’Components
Modd of Virtud Interactions. The components for convienience are shown on the face
of two three-dimensiond blocks. Each three dimensiona block hasidentical

characterigtics but are physicaly separated from each other to represent the technologica
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bridge that, by definition, separates dl virtud interactions. The width of the shepeis
segmented into quadrants with each virtual component assigned the three-dimensiond
quadrant as representing their respective spheres of direct influence. The depth of the
shape is again segmented into quadrants that represent the degree of mediarichness
associated with each depth quadrant.

For convenience each of the depth quadrantsis assgned a degree of virtualness
based on the media richness associated with the virtua interaction. These degrees of
virtuaness are based upon face-to-face interactions. In face-to-face interactions the
components can not only hear the information, but see the other componentsin three
dimentions. Thisdlows an extremdy rich interaction that exchanges many types of
information to the sensory inputs of the receiver.

The first order virtud interaction, denoted 1% Order VI in figure 3-4 and
notionally written as 1V1.2, is high in mediarichness Thisvirtud interaction is directly
below a face-to-face interaction in the amount of informeation exchanged.
Technologicdly it can be thought of as usng atrue three-dimensond holgraphic
interaction much like that shown in popular science fiction genre. Thistype of
interaction, athough not currently supported by technology, would offer arich virtud
experience that closdy smulates face-to-face interactions. Also faling into 1VI isthe
reelm of virtud redity and virtual gaming. Current virtua redity technology supports

stereo sound, three-dimensiond redms, and in many cases movement as part of the

! Asanote of convention, whenever the notation XV (where X is the order/degree designator) is

used it isread asan X order Virtual Interaction. For instance, 2V isread asa 2™ order Virtual Interaction.
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virtua redity experience. Astechnologica capabilities increase, the possibility exigtsto
involve other sensesin the experience.

The second order virtud interaction or 2V1 iswhat many business entities think of
as cutting edge technology. Thisis the exchange of limited video such as camera shots of
participants faces and torsos, tills of briefing dides, video dlips, multimedia
presentations, and in some cases interactive virtua applications such as whiteboards.
Notiondly thisis represented in figure 3-4 as video teleconferencing, which refers to the
use of both audio and video to produce mediarichness. 2VIs are technolgicdly feasible
and the basis for most virtua architectures being conceived and developed with respect to
bandwidth requirements, memory requirements (both static and dynamic) and processing
capabilities. The power of 2VIswill greatly increase as gpplications supporting them
become more powerful. 2V applications that alow virtua knowledge sharing are il
relatively rare. The use of digtributed computing, and shared information resources are
foundations from which true virtuad gpplications that alow virtua components to
seamlessly interact will be developed. An example may be ared time product design
virtua team. They may be geographicaly on different parts of the Earth, but usng the
proper application(s) have the capability to design, modify, and Smulate use of their
product. All thisis done with red time input from dl virtua components.

3VIs have been widely used since the advent of tedecommunications and radio.
It denotes the use of any audio technology without the use of video. Because the media
richness of video is not indluded, this virtud interaction is 3% order. It isimportant to
note here that within each order of virtud interaction there may be different virtud

components and levels. For example, aworldwide teleconference with several dozen
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participants would have a higher degree of virtuaness than a smple person-to-person
telephone conversation which in tun would have ahigher virtua content than asmplex
type audio technology such asradio. With the advent of the computer era (beginning in
the 1970 s) the power of 3VIs have dramatically increased. Pagers and Personal
Communication Systems (PCSs) are both examples of how the capabilities of these types
of virtud interactions have grown.

Thefind order of virtua interaction defined in this model isthe 4™ order virtual
interaction or 4V1. Thisisreserved for virtud interactions involving the exchange of
written media. This does not have any visud or audio mediarichnessinvolved in the
interaction. E-mail and FTP are common gpplications that support this type of virtud
interaction. All written exchanges of information will aso fdl into this category and may
be defined as non-eectronic 4VI. The distinction isimportant because of the history and
prevelance of non-electronic 4V vs. the relatively new nature of eectronic based 4V1.2

Categorizing virtud interactions should be relatively easy using this modd.
Whenever virtua componentsinteract the highest leve (with respect to media richness)
of virtua interaction occuring determines the degree of the virtud interactions. Asan
example suppose an individua recelves an emal containing an audio voice file
describing some aspect of a shared project. At first glance thiswould be a4VI.
However, because of the exchange through voice mediait becomesa3VI. Froma

practitioner or researcher perspective the focus would be upon the type of virtud

2 No further discussion will be made of non-electronic 4VI. The discussions and taxonomy
presented will focus on electronics based virtual interactions enabled by modern advances in electronics

media and interchange technologies.
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interaction of interest, either the 3VI1 or the 4VI1. But, technologica architectures would
be based upon the highest degree of virtud interaction requiring support.

The arrows occuring in figure 3-4 are examples of some of the types of virtud
interactions that can occur between the various components. There are no redtrictions
placed upon these interactions. Although not shown, it is concelvable to have an
interaction begin as 2V1 and be received as 4VI1. Thismay occur in cases where
proceedings from a video teleconference are transcribed into a written document at the
recaiving termind. Although not widely used, this capability exists within many current
video cards. Interaction 1, denoted by the double arrowed line labeled 1 in figure 3-4,
shows the futuristic possibility of artificd intelligence that generates holographic
representations for interaction with other virtua components. Thisis currently a product
of science fiction but may well occur as improvements are made in technology, artificid
intelligence, and the need for more robust human computer interactions occur.

The other virtua interactions depicted in figure 3-4 are salf-explanatory when
understood in light of previous descriptions. Interaction 2 isa2VI occuring between the
individua components. An example would be a video phone conversation. Interaction 6
isan example of a4VI where the customer component interacts with the organizationa
component through awritten media such asemail. Again, it isimport to reiterate that any
conceivable virtud interaction may occur between quadrants. The vaue of this effort

depends upon depicting al past and dl future interactions that may occur.
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Time Relationship/Components Model

Although mediarichnessis akey factor in model development, it is not the only

factor that has vaue when explaining virtud interactions. Because virtud interactions

&eke place over atechnologica medium it is conceivable that time delays can occur

within agiven interaction. In fact, as shown in the literature review, thisis one of the

magor advantages to virtud interactions. The ability to interact with any component
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located anywhere in the world in acomponent’s chosen time frame. This time factor
makes it important to modd virtud interactionsin this setting dso. From abusiness and
technologica perspective practitioners and users of virtua technology must understand
that the socid interactions taking place in same time different place virtud interactions
are different from the socid interactions occurring in different time different place
interactions. A firgt observation may conclude that these distinctions apply to only 3VI
and 4VI1. However, astechnologica capabilitiesincrease it is reasonable to assume that
stored holographic interactions may be played a any time much as amessage |eft on an
answvering machine is used currently.

Figure 3-5 isthe Time Reationship/Components Modd of virtud interactions.
Thismode provides additiona and critica insght needed to accurately categorize and
study virtud interactions. Aswith the Media Richness'Components Mode of virtua
interactions the Time Relationship/Components Mode shows the virtua components on
the face of two three-dimensiona blocks. Each three dimensiond block hasidentical
characterigtics but are physically separated from each other to represent the technological
bridge thet, by definition, separates dl virtud interactions. Asinthe Media
Richness’Components Model of virtud interactions the width of the shape is ssgmented
into quadrants with each virtual component assigned the resulting three-dimensond
quadrant as representing their respective spheres of direct influence. The depth of the
shape is again segmented into quadrants, but instead of representing degrees of
virtuaness based on media richness, they now represent the time factor. Instead of four
divisons the time component modd is segmented into two divisions representing redl

time interactions and time delayed virtud interactions. It isimportant to note that these
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divisons are not based on time scale, but are graphica representations of their respective
time spheres. Thismeans that any virtua interaction not occuring redl time is cassified
asatime delayed virtud interaction.

In addition to the divisons described above is an area on the time continuum that
representsimaginary time. Thisis defined as any virtud redm or interaction where time
isnot based in redity. Examples of thisare virtud redlity and virtud gaming where the
virtua environment establishes the time domain for their respective users. Thistime
sphereis only rdaive to that virtud interaction and has no meaning in ared time
domain. Theimaginary time domain is aso applicable to applications that attempt to
smulate red time as amethod for redism.

Where the Media Richness/Components Modd of virtud interactions showed
virtua interactions as being bi-directiond within each quadrant, the Time
Rdationship/Components Modd has a definite well-defined initiator or sender and
receiver for each virtua interaction. The relevance of this distinction isto establish a
basdinein time from which to measure delaysin virtud interactions. Because time zero
for avirtua interaction begins with the sending component, some time later the receiving
component receives information and acts upon it. Ddlay is therefore defined as the
amount of time relative to the sender’ s time zero that €l gpses before the recelver receives
the information associated with thet segment of the virtud interaction. An example may
be avirtud team comprised of components located around theworld. Anindividud team
member may use a4VI to contact another member of the virtud team. If the4VI isinthe

form of an emall the receiving team member may not open that emall for severd days.
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The dday may or may not be sgnificant in the example above. What isimportant
isthefact thet this ddlay will have an impact on the virtud interaction. Redl time virtud
interactions, of any degree, for example, are those in which immediate feedback from the
interacting componentsis available. Thisisimportant to both practitioner and researcher
gnce the methods of the interaction both technicaly and socidly will be different.
Therefore describing ared time 4VI1 (RT/4VI) might congst of a chat application while a
time delayed 4V1 (TD/4V1) might use email as the gpplication of choice. Thelines
labeled 1 and 2 on Figure 3-5 show the above Situation for ateam-to-team and ateam-to-
individua Stuation respectively. Thisline of reasoning is applicable to al degrees of
virtud interactions and between dl components.

Asdluded to earlier, the time dlayed virtud interaction isonein which
immediate feedback is not available. These types of interactions may involve distributed
work environments where knowledge bases are used to retrieve previoudy stored pieces
of information in any rdevant subject area. Another example of the time delayed virtud
interaction isindividud telework where assgnments are made dectronicaly with due
dates st by at higher component level. Thistype of interaction may occur over emall
and would be denoted as TD/4VI or, left on an answering machine and be denoted as
TD/3VI.

The advantage of this methodology is that researchers and practitioners can
investigate or design information systems that cater to the highest common factor
associated with any virtud interaction. Delinesting the time rdationship involved in an
interaction and the associated components will help focus other factors of a socid and

technica nature that may not be readily apparent without time ddinegtion. Onefind
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exampleto illugtrate the point islabeled 3 in Figure 3-5. Thisrepresents ared time

virtua interaction between individuas. Depending upon the technology used it could

©
have any virtua order associated withit. In afuture scenario where holographic imaging

may be common place, the interaction would be designated as RT/1V1.
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Table 3-1 below summarizes the nine types of virtud interactions that are possible

based on the andlyss of thisthess. The table also gives an example of the types of
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technologies that may be used to mediate each type of virtud interaction. These
examples are not meant to be exclusve to any class of virtud interaction. They are
merdly examples of technologies that may enable each type of virtud interaction.

Table 3-1 Summary of Virtual Interactions

Degree of Virtual Interaction

1vi 2VI 3V 4vi
g
£ Real Time Video
@)
55
éaz- § Time Delayed Holoaraoh Computer Answering Email
Qg|  (TD) oM | Baged Training Machine
=
Imaginary Virtud
() Redlity N/A N/A N/A

To conclude this chapter of the thes's a suggested notation for desgnating eech
type of interaction is presented. The notation is based upon the intersection of the degree
with the time factors used previoudy in describing virtud interactions. Thefollowing is
acomplete ligt of desgnators dong with their respective meanings.

RT/1VI — Red timefirst order virtud interactions
RT/2V| — Red time second order virtud interactions
RT/3VI — Red time third order virtud interactions
RT/4V| — Red time forth order virtud interactions
TD/1VI — Time ddayed first order virtud interactions

TD/2VI — Time delayed second order virtud interactions
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TD/3VI — Time delayed third order virtud interactions
TD/4V1 — Time ddayed forth order virtud interactions
VI — Imaginary virtud interactions (ways denotes first order)
Using these conventions, the problems ated with confusing definitions
relating to virtua interactions could be brought to an end. These designationswill help
both practitioners and researchers to focus on gppropriate virtua technologies and

identify the critical factors that will determine success or failure in each ingtance.
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V.  Application and Conclusion

Implications to Virtual Technology Researchers and Practitioners

As stated throughout this thesis the term “virtua” has been used to describe
various types of interactions that occur. In most cases, the interactions describe
interactions that are enabled by some technological medium. In other cases, the term
virtud has nothing to do with technology and is a popular buzzword used whenever a
particular wordsmith desires for whatever reason. This thes's has been an attempt to
logicaly conceptudize whet is meant by the term “virtud” from atechnologica
standpoint. It has sated the underlying reason for the research as an attempt to support
the JVA Program Office by identifying the operationd formsfor virtud interactions.

From a conceptua perspective, the purpose of this thes's has been achieved
through identification of the nine possible forms of virtud interactions. However, much
more research must be accomplished to accuratdy identify and categorize critica factors
associated with each virtud form. Proper use of thisinformation should help the JVA
Program Office to achieve successin the following five objectives as stated by the JVA
Program Office:

Improve the qudity of analysis, and utility of intelligence products.
Provide specific and tailored intelligence to enhance the warfighter’ s ability to
visudize the battlespace and ensure tota operationa awareness.

Reduce or eliminate unnecessary redundancy and duplication.



Strengthen information and production management and ensure policies,
procedures, concept devel opment, training, and technica- human engineering
to as3gt operations within anew information environment.

Explore and examine very advanced technology and concepts for the future.

These same idedl's can be gpplied to many different practitioners and users of
virtua technologies. The basis for success mugt lie in understanding what type of
interaction is being dedt with. Only then can identification of success factors and
possible problems be accurately determined. Trying to correct problems and achieve
successin virtud interactions without this basis would be haphazard at best.

From aresearcher perspective, thisthes's provides a basis from which to expand
into lower lever or more detailed research topics. Many of these can be applied to and
from other areas of research, but many are unique to virtud interactions. These research
areas will help lay the foundation for virtua interactionsinto the 21% century. As
technological advances increase the need to have afoundationa understanding from
which to work is critical to avoid repesting past mistakes and misutilizations of virtud
capable technologies. The researcher’ s function is to guide the use of this technology
through research into the various types of virtud interactions possible to determine the
falowing:

Inwhat circumstances each type of virtud interaction is gppropriate?
What technologies, such as networking and computing are most gppropriate
for each type of virtud interaction?

What type of applications/data management systems best supports each type

of virtud interaction?
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What type of critical success factors is associated with each type of virtua
interaction?
These are afew of the types of research that would be invauable for practitioners

if properly performed.

Lessons from models

Many lessons and conclusions can be drawn from the various modd's presented in
this paper. The most important lesson of these models to the reader should be the
redlization that there is more than a single type of virtud interaction. Thiswill dlow
researches and practitioners to focus efforts relative to each type of interaction. Inthe
case of the researcher, the focus may be on understanding what factors are important in
each type of interaction. For the practitioner the focus may center on the types of virtud
interaction(s) that would support a given endeavor. Either focus can provide vauable
information to the interested parties.

Based on the conclusion that more than one type of virtua interaction exigts, then
following one more logicd iteration, leads to the determination that for each type of
virtud interaction different factors are important in determining the outcome. These
factorsare of critica importance if the use of virtuaness, in abusness sting, isto be
effective. It isaso important to the continued development of the technologies that
support these interactions to understand what factors are important to each. The
possihility exigs for technology to help minimize undesirable factors and enhance

supportive factors using innovative hardware and software design.
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Thefind redlization for the reader should be that to have successful virtua
interactions it isfirst important to identify what type of virtud interaction it is and the
componentsinvolved. Only by determining the specific type(s) of interactions and the
components used in each circumstance can an empirica study of effectiveness and
commonadlity be made. Such studies could prove invauablein diverse areas of research
such as human computer interaction (HCI), organizational behavior, computer science,
engineering, and many others. Asabasisfor these types of research the results of this

thedswill beinvauable

Application to Real World Scenario

The god of this thesswas to develop afoundationd modd of virtud interactions
that would provide structure to a chaotic world of virtuaness. Application of the modds
to red world scenarios should provide structure and direction to practitioners from which
to determine the type of virtual interaction appropriate to agiven need. Unfortunately,
thisthessin and of itsdf isinsufficient for that requirement. While providing a sound
foundation upon which to build, it does not provide the level of detail necessary to
determine gppropriate virtud interactionsin a given circumstance. It can however bea
beginning point in the thought process of what virtud interactions entail and whet type(s)

may be appropriate to a given need.
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DoD Intelligence Community

For the DoD intelligence community, this thes's provides a blueprint from which
to help subordinate organizations determine their individud virtua requirements. For
indance, any give intelligence organization may require the capability to collaborate
virtudly usng video teleconferencing. Furthermore, the requirement may exist to collect
al such interactions to share with other intelligence organizations a different times. This
requirement may be driven by various factors unrelated to the subject of this paper but
supporting intelligence community strategic operations.

After determination and vdidation of the need for aTD/2VI the JVA Program
Management Office (PMO) would need to determine the available COTS or GOTS
gpplications that would support this requirement. The JVA PMO could then design and
the required hardware suites including network interconnectivity and bandwidth to
support the required interaction. The comparison of these determinations with what the
given subordinate intelligence organization currently has would congtitute the required
architectura upgrade(s) needed to support the requirement.

Supposing the architecture is approved instaled and tested the next step would be
adetermination (again based on a TD/2V1) of criticd factors rdating to this type of
virtud interaction. Asdated previoudy, thisthess provides abass for categorization of
the virtud interactions but not the in-depth research needed to answer specific questions
about each type of interaction. 1t would bein the best interest of practitioners to sponsor
further research in these areas (see suggestions outlined later in this chapter) so that a
detailed picture will emerge concerning virtud interactions and the important factors

effecting each type.
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Limitations of this thesis

One of the primary wesknesses of thisresearch isin the lack of empirica
evidence to substantiate the possible types of virtua interactions presented and the
applicability of each. However, before the presentation of this thesis any attempt at
meaningful empirica research, in this area, would have been without directed focus or
scope. Using thisthesis asabasiswill dlow empiricd investigation of the different types
of virtud interactions, their gpplicability to given requirements, and the factors of
importance to each. Another wesknessisthe lack of depth when ddineating important
factorsrelaive to each virtud interaction. Although some of the factors such as trust
have been well investigated (broadly spesking) from many academic disciplines, other
factors such as time displacement between interactions have had little research attention.
Again, this research must be foundationa in afocused approach to these types of

investigations.

Another mgjor weakness of thisthesisisthe need to broadly cover important
issues relative to virtud interactions. Differences (such as technologies used specifically
for each type of interaction, what the best technologica configuration or process can or
should be used, and how the technology should be used) exist that must be understood
before effective virtua interactions can conastently occur. Thelack of details rdative to
some factors may lead the reader to assume that they have little or no rdlevance to virtua

interactions. Thisiscertainly not the case. The better understood the factors associated
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with virtud interactions are the higher the probability that successful virtud interactions
will occur. The reader should remember that thisis afoundational udy and assuchis
meant to provide an overarching framework that will accurately and methodicaly
categorize dl virtud interactions. By so doing, acommon understanding of terms and
ideas will occur dlowing more methodica structured research in the area of virtuaness.
Although the intent of this research wasto provide an overarching framework that
would describe and categorize dl virtud interactions, the value of thiswork will come
from gpplying it to the micro components making up each type of virtud interaction. The
need to methodicaly investigate each factor and modify the overarching framework will
alow these models and theories to become foundetiond in the field of information
technology. Subsequent benefits to practitioners and business entities could prove

invauable.

Areas of future research

Based on the order of the virtua interaction involved and upon the factors
determining success and failure of the interaction it should be a smple maiter to begin
research in the various areas presented by thisthesis. As solid research is gpplied to the
individua aspects of the broad framework provided here, it should solidify and modify
the workings of virtud interactionsin the modern business setting. Additiondly, the

framework provided would alow for future technologica growth and innovation as

70



three-dimensiona holographic technologies are devel oped that provides for mediarich
interactive experiences.

As mentioned in Chapter 3, the basic components of virtud interactions are
generdly hierarchical. This premise can be used to develop the foundationa success
factors such as technology, trust, and management that must be applied correctly at each
level to ensure successful virtual interactions. Future research should be done to
determine the precise amount of commonality and differences between these factors and
each levd of virtud interaction. For instance, from atechnologica perspective what
additions (or deletions) would provide a better fit for the virtua team as opposed to the
individud virtud interaction. Contrast these to the virtud organization and the emergent
picture provides a detailed picture of this agpect of virtualness. This same gpproach
applies to trust between individuds interacting virtuadly, as opposed to virtua teams and
virtual organizations. What differences and smilarities exis? What factors are
important to successfully establish trust? Are these factors the same for individud virtua
interactions, for virtud team interactions, and for virtud organization interactions?

Those factors mentioned above (technology, trust and management) are by no
means the only factors important in virtud interactions. Many other factors exist, some
are described and discussed in the literature review, and some are not. Future research
could focus on determining these factors for virtud individud interactions, virtud team
interactions, and virtud organization interactions. Again, the comparison and contrasts
between the factors and the types of interactions could help practitioners use virtud

interactions more advantageoudy and with a higher successrate. This information could
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aso be applied by researchers to other types of eectronically mediated interactions that
may not fal within the realm of virtuaness.

Another area of research is the exploration of management functions for virtua
individua interactions, virtua team interactions, and virtua organization interactions.
Because of the dynamic and unique nature of managing virtuad interactions, research in
this areawould be interesting and vauable. Determining the areas of expertise that
virtua managers must posses, the employee characteristics for employment in virtua
organizations, and the degree of technical expertise needed are al areas of possble

exploration on thistopic.

Conclusion

The ultimate purpose of this thesis was to provide the JVA program officea
framework under which to classify and identify virtud interactions gpplicable to the DoD
intelligence community. Use of the taxonomy provided in Chapter 3 would alow the
JVA program office the ability to identify the virtua interactions appropriate and
goplicable to any given intelligence function. Asaresult of thisidentification the
program office could identify standardized applications and architectures appropriate for
each type of interaction. Additiondly the program office can use this information to
commission further research into the specific types of interactions. Such research may
focus on critical success factors like trust, management, and leadership.

Identification of the primary factors gpplicable to categorizing virtud interactions,
will help focus researchers in exploring the way the factors individualy and collectively

influence virtuaness. These factors are firgt, media richness as determined by the degree
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of information transfer possible between interactive components, second, space, as
determined by the distance between participating components, and third, time, congsting
of red and imaginary and the delay in which technologicaly mediated interactions occur.
All of these factors are dependent upon the technological bridge used in the virtua
interaction taking place.

Using these classfications will provide abasis for further research in the relm of
virtud interactions. These designationswill help both practitioners and researchers to
focus on gppropriate virtua technologies and identify the critica factors that will
determine success or failure in each ingance. Above dl, this taxonomy will provide a
foundation upon which to build a coherent, sustained, and directed study of virtua
interactions that will result in improved integration of technology into organizationa
drategic plans. Such integration will optimize financid outlays for information

technology and produce the maximum benefits for dl virtua components involved.
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Appendix A

Excerpts from the

INTELLIGENCE AUTHORIZATION ACT FOR FISCAL YEAR 1997

The Committee supports the Intelligence Community’ sinitid efforts towards
creating a“virtud intelligence architecture’ that will link collectors, exploiters, andysts
and intdligence customers eectronicaly. The Committee believes that a virtud
architecture will transcend organizationa boundaries and, by providing more flexibility
and less bureaucrdic rigidity, ectronic connectivity will alow the policy and
intelligence communities continually to reeva uate requirements and refocus resources on
those issues of paramount importance. Bresking down these boundaries will help synergy
indl areas of the Community---collection, andyss, production and requirements
formulation and vetting. Programs such as INTELINK and Joint Intelligence Virtud
Architecture (JVA) are harbingers of an erawhere collaborative reporting will be the
gandard among anaysts throughout the Intelligence Community.

Asthe Intdligence Community moves towards implementing avirtud
intelligence architecture, however, it must thoroughly examine what effect thiswill have
on the Intelligence Community’ s traditional production and management procedures and
“culture” Currently, Intelligence Community managers-Situated at the top of averticd,
hierarchica structure-largely control the information flow to and from policymakers. Ina

virtud intelligence architecture, managers will probably have less direct control over the
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information flow. Instead, they will act as facilitators who monitor the dia ogue between
policymakers and substantive experts to ensure that Community resources are
appropriately dlocated to priority tasks and to help say “no” to requests when resources
arenot available.

The Committee believes that the Intdligence Community must begin now to
prepare for the issues and problems that may arise as analysts increesngly communicate
eectronicaly-with less management supervisortwith policymakers, collectors and other
anaydgts. The DCI’s Non-Praliferation Center (NPC)---as an |C Center that works
intimately with policymakers and other Intelligence Community components and as a
Center that has been more “forward-leaning” in utilizing dectronic communications
resources than most other Community offices and Centers-would serve as an excellent
test-bed for examining the management issues that are likely to arise under afuture
virtua intelligence architecture. Accordingly, the Committee requests that the
Community Management Staff, working with the Director of the NPC and the head of the
Intelligence System Secretariat, supply to the Director of Centrd Intelligence a report
addressing the questions outlined below. In compiling the research for this report, input
from managers throughout the Intelligence Community should be sought. The Director of
Centrd Intelligence shall forward this report to the congressiond intelligence committees
by March 15, 1997. The report should address the following questions:

What “culturd” and procedurd hurdies will Intelligence Community management
have to overcome as the Community movesinto avirtua environment?

What current practiceswill have to change?
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To what extent should Intelligence Community offices and Centers, like the NPC, be
electronicaly connected to their policy customers and other eements of the
Intelligence Community?

What are near-term and long-term plans for enhancing this connectivity?

What role do managers-for example, NPC managers-play in contralling the
information flow, particularly in eectronic media, between their offices,

policymakers and the Intelligence Community as awhole? How might a*“virtud
intelligence architecture’ change thisrole?

What, if any, procedures does or will NPC have in place to monitor and differentiate
between the eectronic digtribution of officia NPC products and ad hoc spot
assessments, evauations or informal communications between individual NPC
collectors/ analysts and policymakers? If none, what procedures need to be
considered or developed?

Asthe Community moves towards a“virtud intelligence architecture, what problems
or issues might arise as various Community entities begin pogting, eectronicaly,
separate analytica products-whether they are single-source or al-source products-for
intelligence customers?

What mechanisms might be used to monitor/control the information flow to ensure
those intelligence customers can differentiate between the Community’s officid, dl-
source products and single-source, possibly uncoordinated products from individua
Intelligence Community components? Should there be a centra “clearing house” for

al andytica products before they are posted eectronicaly?
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What ground rules should govern the information flow between collectors and
policymakers? Should these rules be different from those governing the information

flow between andysts and policymakers or between andysts and collectors?
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Excerpts from the

STAFF STUDY BY THE PERMANENT SELECT COMMITTEE ON
INTELLIGENCE; HOUSE OF REPRESENTATIVES, ONE HUNDRED FOURTH

CONGRESS

Reguirements Vision for the 21% Century

The Intdligence Community should implement a*“virtua andytic environment”
linking collectors, exploiters, analysts, and customers ectronicaly, as appropriate, to
improve the Community’ S responsiveness to customer needs.

Asamodd for achieving dectronic connectivity, the Intelligence Community
should look to the military’ s test-bed programs for cresting a 21% century intelligence
operdting environment. This operating environment, known as JVA (Joint Intelligence
Virtud Architecture), focuses on creating a virtud work environment that transcends
organizationa and stovepipe boundaries. A virtua architecture will alow analysts and
collectors to more efficiently work requirements and maintain continuous contact with
policy makers. Thiswill aso dlow the policy and intelligence communities to congtantly
refine requirements and refocus resources on those issues of paramount importance.

Managers should function less as intermediaries who control the information flow
to and from policy makers and more as facilitators who monitor the diaogue between
policy makers and substantive experts. Managers dso should ensure that intelligence
does not become poaliticized as a result of the close andyst-policy maker working

relationship.
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Appendix B

Advantages of Virtual interactions

The primary focus of this Appendix will be a presentation of the advantages of
virtud interactions to the individua,, team, and organization respectively. Using this
andysswill dlow the practitioner to understand some of the possible benefits of virtud
interactions to each respective component. This Appendix should alow practitionersto
focus on essentid aspects of virtud interactions to determine if the factors are Sgnificant
with respect to the interactive component goals and Strategies.

Overal there appears to be four primary trends thet are driving virtua
interactions, they are:

1 Products and services are becoming more information and knowledge based.
They can therefore, be marketed and even delivered virtudly.

2. The Internet revolution, this network of computer sysemsis fundamentaly
redefining the way that business is conducted, and alows work and servicesto be
carried out over adistance.

3. Networking and interdependence - new ways of organizing and collaborating
which give access to resources, combined with flexibility and responsveness.

4, Globdization of markets and resources;, companies can more easily sdl their
products worldwide and draw on ‘world-class expertise, irrespective of their base
of operations (Skyrme, 1998:25).

These trends, from a business perspective, seem to sum up the advantageous

reasons for using virtua technologies. However, other reasons may exist outside of the
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business redlm for using these technologies. Teenagers on the telegphone are one example
of virtud technology use, not only for information sharing, but so for entertainment and
socidization. Other such advantageous factors must motivate users of virtud

technologies to some extent.

Factors of Success/Advantages

From a practitioner perspective, each type of virtud interaction has certain
elements that can be considered critical. This section will examine three fundamental
interactions in terms of the success factors and advantages of using virtud interactions.
The three fundamenta virtud interactions to be examined are individua-to-
individual/computer, team/group, and inter/intra organizationd. The purpose of this
examination is to determine the advantages of these types of virtud interactions and to
identify some of the critica factors associated with each. Determination of this
information should give practitioners a garting point for determining what type(s) of

virtud interaction may be applicable and beneficid in their respective Stuations.

Individual-to-Individual/Computer

The advantages, considering the necessary invesmentsin time, money, and
personnel, should be sgnificant. Surprisingly however, little research has been done
concerning advantages of virtud interactionsto theindividud. In April of 1998 the first
ever conference on Organizationa Virtuaness was held in Bern, Switzerland. Prefacing
the conference was a presentation of discussons involving inputs from various scholars
involved in Information Technology (IT) research in virtud interactions. Details from

these discussions have provided the foundation for whet the advantages of virtualnessis
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to the individua component. Further research areas providing significant information on
individua advantages of virtuadnessisin the redm of telework. This can be applied to
the problem based on the definition that any technology bridging space and/or timeisa
vaid sudy for virtuaness.

According to the preface in Organizational Virtual ness, the advantage of
virtuaness to the individud is that each person may contribute to larger objectives while
retaining thair individua autonomy. At the same time, virtua participants can regp the
benefits of collaboration and the synergy that come from interaction (Sieber and Griese,
1998:10-12). Because workers are becoming more focused on specific knowledge
domains and sharing expert knowledge with peers, they are relying heavily on virtua
information technology for support. Individuas can avoid having to travel to and from
work by using computer and communication technologies to do ther jobs away from the
workplace. Whether it originates a home, on the road, or in a satdllite office,
telecommuting, as a virtud interaction, can be of vaue to employers and employees dike
(Pliskin, 1998., Stephens and Szagjna, 1998).

According to Duxbury and othersin their research on after hours telecommuting,
computer based homework has been praised for expanding individual autonomy, control,
flexibility, convenience, and family togetherness (Duxbury et. . 1992, Stephens and
Szgina, 1998). In many cases, these same advantages apply to the individua using other
virtud technologies such as teleconferencing. In some instances however, the pardld
does not hold. Many organizations are establishing satellite offices where employees can

interact virtually but from an organizationa environment (Y oung, 1998). Thishasthe
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advantage of providing employees with a sense of community and socid interaction, but

takes away many of the advantages of individua virtud work from the home,

Team/Group

Virtua teams can free internationa organizations from the congraints of working
time and staff availability, dlowing them to operate 24 hours aday (Y oung, 1998).
According to one source, “if knowledge isthe primary asset to be properly managed by
the knowledge- intensive organization, then virtud, cross-functiond teamsthat create and
share new, high-qudity knowledge are the new primary business units. Communication,
collaboration and co-ordination are their daily activities” (Y oung, 1998:3).

One example of the advantages of virtua teamsisthat aresearcher based in
Minnesapolis could collaborate with another researcher in London—and severd other
researchers in Germany with the research project team leader in Mebourne Augtrdia
They might al work at different times on the same project, but they could use synergy to
produce a much higher-qudity output for a client faster than one of them working done
(Clark, 1998). With avirtua team, working hours or the availability of people in your
office no longer restricts you.

Some internationd organizations now never deep. The processes keep running
24 hoursaday. When the European part of the virtua team stops work, the US
collaborators have started. When they stop, the Japanese part of the team takes over.
When it stops, the Europeans are back working on the same project that has completed
two cycles around the world since they went home (Y oung, 1998).

Another advantage of virtud teamsis from Buckman Laboratories Internationa

Inc., a$400 million chemicas maker. The system they use is designed to support
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spontaneous collaboration among far-flung workers. Users from different departments
and locations can form virtua teams and collaborate regardless of their location. These
teams usudly form when an employee needs to solve a customer’s problem fast. “These
teams come together and work on a problem for a couple of days, and then they go away
and work on another problem,” says Alison Tucker, a Buckman market andyst who
participates in teams. The system gives every employee access to every other employee’s
knowledge—something Buckman considers a competitive advantage (Hibbard, 1998).
The following (including references) is an excerpt from arecently published
article by Sengupta and Zhao (1998) that provides further information on the advantages
of virtua teams (Sengupta and Zhao, 1998:50).

The use of virtud teams offers severd putative advantagesto
organizations (Mowshowitz, 1994). Firgt, the ability to create temporary,
dynamic project-oriented structures enables flexibility (Nohiraand Berkley,
1994). Second, the composition of the teams can be tailored to provide an
"optima" mix of skillsfor accomplishing atask (Grenier and Metes, 1995).

Third, because the teams do not have to be collocated, they can include members
who are al'so engaged in other tasks performed at other locations. Thus virtud
teams condtitute a handy mechanism for bringing together expertise thet is
otherwise digpersed across, or even located outside, an organization (Dubinskas,
1993). Fourth, because of their transent nature, virtua teams are less likely to be
burdened with the entrenched organizationd routines and authority relaionships
that S0 often inhibit performance in more permanent organizational structures
(Nelson and Winters, 1982). These potentia benefits have led organizations to
employ such teamsfor avariety of purposes: for example, product design (Sweha,
1996), software development (V oegtli, 1996), management consulting
(Dubinskas, 1993), and health care (Pomerantz and others, 1995).

The ability to form virtud teams gives individuds and organizations the
capability to quickly gather subject area experts from around the world. These experts
have access to information resources individudly and collectively through the

collaborative medium. The results are higher quality products and grester resource
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availability that support customer requirements without the need for direct face-to-face

interactions.

Inter/Intra Organizational
Many advantages exist for organizations properly using virtua technologies.
Unfortunately, confusion exigts as to what exactly avirtud organization is and how
virtua technologies should best be used. Most researchers do agree that when virtua
technology is properly used it resultsin the ability to react faster than highly bureaucratic
or tradition organizations in meeting customer needs (Seber and Griese, 1998:11). This

is perhaps the biggest advantage from an organizationa perspective. One author sates:

“Virtudization offers organizations of dl types sgnificant benefitsin the
new knowledge economy. They can source intellectua resources globaly; they
can gain flexibility through dynamic structures and contractud arrangements,
they can tackle projects or problems which might otherwise have been beyond
their capabilities; they can reach globa markets without aloca presence and they
can sgnificantly reduce costs over conventiona ways of working. All are reasons
to explore the different ways of operating virtudly” (Skyrme, 1998:26).

Another researcher sates that “thereis greater potentia now than ever before to
coordinate product development processes dectronicaly across organizationd,
geographica and culturd boundaries’ (Blau, 1997:5). From the information presented
above it is obvious that many advantages exigt for the virtud organization. Following is
acomprehensive list of advantages, success factors, and tips relating to virtua
organizations (Sieber and Griese, 1998:16-18).

Advantages:

Contribution of core competencies only,



Entrepreneurid independence,
High flexibility,
Partners unite quickly, no lengthy negotiations,
Partnership disbands without any problems,
Company can be a partner of severa virtual corporations.

Success Factors:
The Virtud Organization sustains member interest through short-term projects for
mutua advantage or by focusing on broad-based, |onger-term themes, which gppedl
to al sectiond interests.
The technology isreliable, easy to use and facilitates Sgnificant gansin members
productive efficiency, effectiveness, and / or vaue.
Operationd rules are minimal, voluntarily agreed, and capable of broad interpretation
and enforcement by each member.
Structures are egditarian and flat, but dlow for efficient decison-making a an
aoppropriate level.
Generd leadership islow-key, chairmanlike and enabling, it relies on consensus and
democratic sdf-regulation.
Specific “topica” leadership can be dynamic and based on authoritative expertise.
Communication is an essentid attribute. Interactions through e-mail, newsgroups,
and newsgroups should be brief and succinct.
Failure to respond, silence and non-compliance between members, while indicating

generd lack of interest are dso far more effective sanctions than direct criticism.
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Written communication is not the ided medium for an extended argument, thisis
better done verbaly by telephone or in person.
In addition to thislist of advantages, success factors, and tips relating to virtua
organizations, Appendix C presents acomprehengive list of important factors reating to
successin dl virtud interactions. Thislist is presented for use by practitioners when

exploring the concepts of virtuaness as applied to business setings.

Disadvantages of Virtual interactions

Just asvirtud interactions have inherent advantages that lead different business
entities to invest large sums of money, there are dso disadvantages that must be
consdered. This section will explore the disadvantages associaied with virtud
interactions. The ability to weigh the advantages and disadvantages of any factor
effecting efficency and effectivenessiis critica to good management decison making.
The god of this section isto identify some of the more common disadvantages associated
with virtud interactions to the individud, team, and organization, and present the

findingsin an eadly identifiable manner.

Factors of failure/disadvantages

Because there are problems associated with virtud interactions, identification of
essentid factors associated with these problems will help practitioners identify and
possibly correct these problems. Again, asin the proceeding sections, the author will use
the three fundamentd virtud interactions of individud-to-individua/compuiter,

team/group, and inter/intra organizationa. The purpose of this examination isto
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determine the disadvantages of these types of virtud interactions and to identify some of

the factors associated with faillure in each.

Individual-to-Individual/Computer

At theindividud leve, thereis evidence that work is accomplished through
relationships and informal politica systems, facilitating networks of human contact
within the organization. Knowledge of work skills and procedures is transferred from
one worker to another, facilitating effective work practices (Sachs, 1995). The obvious
problem for individuas using virtud interactions sems from the fact thet the redity of
the rdationship is severdly limited. Furthermore, knowledge of work skills and
procedures cannot be passed on or exchanged in atraditiona manner.

In addition, individuas must dso communicate with colleagues to find out about,
adjust to shifting organizationa priorities, and coordinate the performance of
interdependent tasks. Individudsisolated by technology are unaware of shifting
priorities and changing organizationd requirements. Thus, the individua must be
congtantly aware of organizational shifts and nuances that are a part of daily gossipin
most non-virtud settings (Perrow 1967).

Thisleads to the fact that socia or non-task-related interaction among membersis
an important factor for individua successin the modern organizationd structure.
According to Igbaria (1998), from an individua perspective, there are three important
condderations for the teleworker to understand when dedling with any organization, they
are:

1. Undergand the emergent work environment

2. Understand the changing socia order
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3. Undergstand the dynamic requirements of the knowledge worker

|solation seems to be the primary disadvantage for the individua user of virtud
technologies. Isolation as presented here results in the individua being out of touch with
organizational norms and issues. The virtud interactions that occur lack the same socid
advantages that face-to-face interactions provide in that small talk is absent. Interaction

in this setting focuses on the job at hand, not on the latest organizationd news.

Team/Group

According to James E. Chdlenger President of Challenger, Gray & Christmas,
Inc., an internationd outplacement firm one consequence of telecommuting and virtua
teams may be increased worker isolation. Ase-mail and voice mail replace face-to-face
exchanges, workers socid skills could deteriorate, destroying team problem-solving
cgpability and reducing productivity. Another problem with the virtua team isthe lack
of communications and coordination in the virtud office (Watson et. d. 1998:8).

Without the organization providing guidance and structure, virtua teams are |€eft to
provide and manage required structure and communications without support by externa
entities. Inamature virtud team, thisis certainly an advantage, but for new virtud
teams, thisis a hurdle that must be successfully negotiated (Challenger, 1998).

Themain issuesinvolved in virtud teamsis difficultiesin communications
associated with feedback and understanding.  These problems leed to fedlings of isolation
by team members, and difficulty trusting other teeam members. Additiondly, leedership
isan identified problem for virtud teams. The gpparent reason isthat Virtua teams often
pick those individuas with the most leadership experience to be leaders. Unfortunately,

the skills and competencies gained in face-to-face interactions do not necessarily transfer
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to the virtua environment (Sieber and Griese, 1998:16-18, Y oung, 1998, Jarvenpaa, €.

al., 1998).

Trust

One of the best-understood and investigated aspects of virtud teams is the need
for trust among the participants. According to John Grundy, Director of Globdl
Teamwork Associates, trust isamagjor factor in determining the success or falure of
virtud teams. He advisesthat:

“. . teamsmeet physicaly at the beginning- perhaps the only time they will ever
meet to agree on a shared set of business god's and objectives. The socid aspects of this
meeting are crucid; introductions take place and the seeds of trust begin to grow. We put
the emphasisin this meeting not on deciding clear roles for each member but onhdping
the team to map out the business, impact of their collaboration and to set shared goads and
metrics (Grundy, 1998:52). Using this gpproach Grundy and others have been successful
in integrating individuds into virtud teams.

Grundy further statesthat: (Grundy, 1998:54)

“Video conferencing offers an enormous advantage because the dignment
and trugt that were developed & the initial meeting can be enhanced in subsequent
video meetings. Of coursg, first impressions are critica, but in our experience
with video conferencing, you do get a second chance. People can see the person
they are working with; they can watch body language. Signs of mistrust, lack of
agreement, misunderstanding and boredom are obvious. We coach team members
to be dert to these Sgns and to make sure they present themsdvesin away thet is
consstent with their ams for that particular virtua mesting. These days, more
and more work teams are operating on a"fit and split" bass. They do not have
the luxury of timeto build trust gradudly, and physical meetings arerare. In our

experience, the visud dimenson adds a very powerful means for team members
to establish and maintain trust throughout the life of the team.”
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This advice seems to be gpplicable to dl virtua technologiesinduding
telephones. However, itislikely that this advice is much more relevant to virtud
interactions that occur over virtud technologies providing alow level of media richness.
True holographic virtud interactions would (idedlly) provide near face-to-face
interactive richness. When technology advancesto this leve the need to any face-to-face

mesting for the purpose of establishing trust may be gone.

Inter/Intra Organizational

One of the greatest disadvantages to organizations according to one source is the
risks for companies to manage knowledge and maintain their core competenciesin
increesingly virtud organizations (Blau, 1977). According to Rod Coombs, a professor
a the Manchester School of Management, in the United Kingdom, “there’ s a huge danger
in alowing technology to run wild and undermine the ability of individuasto interact
persondly and cregtively in physical teams. And there' s dso a huge danger in having
research managers lose control of R&D knowledge within their organizations’ (Blau,
1977:8). Grimshaw and Kwok (1998). ate that in a virtua organization, working across
culturesisthe biggest chdlenge ... trandferring their business policies and culture to work
with dispersed bus ness teams- spanning organi zation, geography, and culture (Grimshaw

and others, 1998) These are afew of the challenges of working in avirtua organization.

Management

One factor of specid importance to the virtua organization is management.
According to higtorically based research (Taylor, 1989) the fundamental purpose of

management is to provide employees with consstency and predictability. It seems near
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impossible to provide this consstency and predictability in avirtua organization where
the component involved in the virtua interactions change based on product demand.
According to one source: (Stevenson and Moldoveanu, 1995)

“The manager's primary responsbility, of course, isto ensure that the
organization does what it sets out to do as efficiently as possble. But medting
that chalenge means enlisting other people, who won't be aole to work efficiently
if they fed that there is no order around them and if they can't determine where
thelr actions will lead them. That is not to say that managers should reject the
various programs that promise organizationa improvement. Such programs are
some of the only tools for surviva in an intensaly competitive and uncertain
world. But managers must recognize the paradox that many of thosetoolsarein
fact destroying what holds organizations together.”

Providing stability in an ever-changing environment can be a chalenge beyond
the capabilities of many conventional managers. Some researchers and practitioners such
asthose Digita Electronics believe that members of virtud organizations must be well
educated and require above-average networking skills (Merrick 1996). Managers must
be cognizant of the many factors effecting employees and ultimately the success of the
virtua organization. In addition to conventiond management skills, other areas of

expertise useful to successful managers of virtua organizations may include technica

disciplines such as computer science, software engineering, and database management.
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Appendix C

25 Principles of Proven Practice

Prerequisites (Individua Attitudes and Behavior)

1. Every individud must have a sense of sdf-vaue and must value every other team
member for their contribution - these should become explicit and expressed as the teams
core competencies. Individuas should learn from each other, from the results of their
own actions, and from collective experience.

2. There must be ahigh leve of trust - this may take timeto build up. The starting
point isto trust every other person until they abuse thistrust.

3. Individuads must be mutudly supportive; commitments made should be met —
where circumstances prevent this, other team members must be informed as soon as
possible.

4, Reciprocity must reign - give as much as you get, in terms of support, transfer of
information and knowledge. Lack of reciprocity leads to unbaanced relationships and
ultimately to hierarchy, withdrawd or team collgpse.

5. Individua fedlings must be recognized and expressed. Sharing theseis a good

way to start and end team mestings.
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Teams and Teaming (Compaosition)

6. Teams are the organizationd units that create focus and alow work to proceed.
Work in ateam, and individudly if you want to continue to develop your knowledge and
SUCCESS.

7. The most productive teams for knowledge work are smdl multi-disciplinary
groups. e.g. 5-8 people with avariety of backgrounds and persondlity traits.

8. Teams of large numbers are not productive for knowledge work - they are
assemblies, gatherings, committees which may be used to pass information (often
ineffectively), motivate (or demotivate), provide a sense of importance. Their most
vauable useis creating and maintaining a sense of belonging, cohesion and reinforcing
values - and of course, networking opportunities (but many people who organize

meetings, conferences and such gatherings do not provide enough ‘white space’ for this

to happen effectivey).

9. Every knowledge worker should belong to at least two separate teams. This helps
the organization achieve cross-functiona co-operation; it hepstheindividuds gain a
broader perspective.

10.  Anindividua can have saverd rolesin the team. Theseroles can change and be
exchanged (for example during holiday periods, to balance workloads, or to broaden

individud experience). Didinguish the role from the person.
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Team Norms and Reationships (Misson, Purpose, and Culture)

11. Every team must have a purposeif it isto act as ateam and not as a collection of
individuds. 1ts must have its own vison, misson and goas which reinforce those of a
higher levd.
12. Every team should develop astrong set of cultural norms and vaues. Hence,
regular team meetings should take place. A set of working principles should be
developed (print them on alaminated card!).
13. Each team should identify other teams carrying out related or dependent activities.
It should draw a network diagram with:

itself (and its misson) at the center

an inner ring of teams (nodes) where interdependencies are high (forma

relaionships)

an outer ring of collaborative teams (mogtly info sharing)

Where possible mgor activity sequencing and interdependencies should be shown

(who provides what to whom).
14. Individua members of teams should be encouraged to maintain their persona
networks, even beyond the identifiable needs of the current project or team. Professiond
and externa networks are particularly important.
15.  Some‘dack’ should be built into the network. A certain amount of
duplication/overlgp should not be viewed as bad. This dackness permits a higher qudity
of output, plus aresilience to cope with the unexpected.

Communications
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16.  Just asin eectronic networks, a set of protocols needs to be defined and agreed.
These may be implicit (common standards set by culturd vaues or ‘like minded peop
Often it needs to be made explicit what the various Sgnals mean e.g. trid baloon, idea,
request for action, demand, vote, decison eic. MISCOMMUNICATION is probably the
worst obstacle to effectiveness in any organization.

17. Frequent communication throughout the network (including outer ring) must be
encouraged. Thisis particularly vauable for haf-baked ideas, tentative positions. A
smadl group developing its own ‘find communiqué does not foster the network spirit.

18. In addition, asin eectronic communication ‘NODE NOT RESPONDING' isan
important signd. If something has not registered, or some work is failing behind, then a
sgnal to ripple round the network so that the repercussions can be andyzed.

19. Forma relationships (e.g. inner ring) are best cemented by having agreed written
processes (hand-offs) and/or common members on both teams. Critica linkages need
higher trust and openness rather than higher formality. 1n a sequenced set of tasksthis
can be provided by cascading teams (i.e. shared members)

20.  Recognize the unpredictability and fuzziness of the process for making decisons.
Who makes decison will often be ambiguous. An action taken might imply adecison
taken. In generd, decisions should be made when and where they need to be made, by
whoever is appropriate. Be guided by the misson, vaues, and principles. Types of
decisonsthat are fundamenta should be agreed up front, and smple formal processes

developed for these. Otherwise, formdity should be kept to aminimum.
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Technology and Working over a Distance

Enabling technology is the mogt effective means of enhancing the quality of
network communication. Electronic mail, didtribution lists, GroupWare products such as
Lotus Notes and videoconferencing dl contribute, but they must be used effectively.

Here are some principlesto gpply in virtua team communications. They gpply mostly to
the lowest common denominator - emall - snce that is how many virtua teams sart and
is dtill the daily bread- and- butter of most.

21. Inyour emails, select the TO and CC addresses appropriately. Use explicit titles
—in paticular avoid amplereiesthat generate Re: Re: titles when the subject matter has
moved on. Be explicit in what action you want the reader to take - isit for information or
action, or isit arequest for hdp? Similar principles gpply to threads in a computer
conference - use appropriate titles.

22. Use one emall per topic, especidly when multiple recipients with different roles
and interests are involved. This dlows each to be filed and actioned separately. Keep
emails short - give some opening context, repeat portions of incoming mail selectively

and close with requested actions (if any).

23. If aface-to-face conversation isimportant, capture the essence in afollow-up
email. It aso actsasapoint of reference for the partiesinvolved. It may throw up
different interpretations of the same meeting, and highlight ambiguities that need to be

resolved. It also acts as part of the ‘team’ memory.
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24. Build on knowledge that exists or has been expressed. Recognize the
contributions of others. Idedlly, gppoint a knowledge editor who takes the best from
trangitory information and compilesit into a more structured document or Web page.
25.  Aboveall - be human and informal. Emails and discussion lissare
conversations, and if you are not face-to-face, you need to insart aleve of informdity

and smileys ,where appropriate:-)

From the article “ The Redlities of Virtudity” by David Skyrme 1998.
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