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ABSTRACT
As the post-industrial enviionment requires more flexibility in organizational operations,
telework is gradually gaining an acceptance as a distributed organizational design.
Academic research, however, has not been effective in providing rich theoretical and
empirical support for the planning and implementation of telework at organizations. This
dissertation is motivated to contribute telework research through the investigation of
implications that general-purpose communication media have on distributive telework.
First, an empirical study is performed to understand the role of individual-, contextual-,
and social-level factors on the media choice behaviors of remotely scattered teleworkers.
Then, examination is made on how the media choice and other individual and social
factors affect the perception on information-carrying capability and productivity of a
communication medium, email. For this investigation, a hypothetical model that depicts
the relationship among the constructs is proposed and relevant hypotheses are developed.
Prior to the empirical study, existing literatures of telework are reviewed and
characterized for the conceptual analysis of the problems and issues in telework. It was
recognized that the narrow focus of research on teleworkers and the lack of a theoretical
foundation are impeding broad understanding of telework. Data analysis indicates that
teleworkers' media choice is the result of dynamics of individual-, contextual, and sociallevel variables. Management support as a social influence showed the strongest impact on
teleworkers' media use. The study confirms that, though regarded as a lean medium,
email could become an effective and rich communication tool through an active social
structuration process. Teleworkers belonging to an email-oriented communication
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network not only recognized email as a rich medium, but also had higher perception of
work productivity from its use. The study confirms that, when email is recognized as an
information-rich, as well as a function-rich, medium by teleworkers, a telework program
could be benefited from the reduced loss of internal processes and enhanced work
productivity.
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1. INTRODUCTION

1.1 Development of Telework
With the change of business environment and the development of information
technologies, more organizations are adding flexible, dynamic, and virtual components
into their organizational design (Culnan and Markus, 1987; Huber and Daft, 1987;
Jarvenpaa and Ives, 1994; Lucas and Baroudi, 1994). The organizational change is a
response for the turbulent post-industrial environment that requires more adaptability
from organizations.

To be adaptable, organizations are required to be in an

"experimenting" or "self-designing" status that continuously innovates structures,
processes, goals, etc. (Huber, 1984). Telework, as a form of distributed organizational
design enabled by information technology, fits into this macro scheme of organizational
adaptation to the enviroimient.

Telework is attracting interests from both academia and practitioners because of its
immense potential and multi-faceted implications on individuals, organizations, and the
society (Gordon, 1988; Katz, 1987; Martino and Wirth, 1990; Olson, 1988). Variations
in culture, organizational characteristics, and environments spawn regional difTerences in
the form of telework (i.e., satellite ofBces in Japan and telecommuting in US) (Higa et
al., 1996). But, they all share similar agendas such as enhancement of organizational
flexibility, reduction of business overhead costs, improved worker productivity, workers'
recruitment and retention, and reduction of commuting time for workers, to name a few.
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In addition, the rapid increase in knowledge-producing tasks (or information work) that
are free of spatial limitations (Brandt, 1983; Zamindar, 1995) and the development of
effective information technology that overcomes spatial and temporal barriers are
deeming teiework to be a viable option for organizational design.

1.2

Motivations of the Study

In spite of the numerous advant^es and benefits teiework provides, it is not spreading in
a large scale (Kraut,1989; Ruppel and Harrington, 1995). Managerial fear for the tenuous
organizational processes in control, conmiunication, and coordination partially explains
the slow spreading of teiework (Ruppel and Harrington, 1995). The past experience
indicates that, unless management is assured that the effectiveness of internal processes
can be maintained in the distributed work, the rapid growth of teiework is hard to
anticipate. At this point, the design of information technology (IT) that prevents potential
disruptions of organizational processes becomes one of the key issues in teiework
research. Already, several studies have pointed the capability of IT that greatly enhances
the efficacy of operations at an organization. However, little research has been done
regarding implications of IT use from the perspective of teiework effectiveness.

The motivation of my dissertation, therefore, aims to empirically address the issue by
studying teleworkers' media use and its corresponding implications on teiework
effectiveness and media perception. For this, a hypothetical model that depicts the
relationship among media use, contextual factors, personal characteristics, social
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influence, and telework effectiveness is proposed based on theoretical studies. Also,
relevant hypotheses are derived for

the validation. The influence of the selected

constructs on teleworkers' media choice behavior is investigated first.

Then, the

relationship between the appropriation of media and the corresponding effectiveness is
studied. Perceived information richness of a medium (email) and work productivity from
email use are used as the effectiveness variables.

Prior to the empirical study, existing studies of telework are reviewed and characterized
for the conceptual analysis of the problems, issues, and research results in telework. It
was recognized that the telework research has not shown a cimiulative progress that can
systematically support implementation efforts at organizations. Most studies look into the
limited areas of telework territory, most notably teleworker-related issues. Many studies
emphasized the suitability-related issues such as necessary personality and task elements
for a successful teleworker or telework program. Little theoretical support is given for
most existing studies. The narrow research paradigm and the lack of theoretical
foundation not only severely restrained progressive telework research, but these also did
not provide an effective implementation methodology to practitioners who are planning
or attempting to implement a telework program.

The literature survey bespeaks the need for a paradigm that can support the realization of
the full potential of telework as an organizational choice. In this regard, it is proposed
that telework should be regarded as a strategic innovation to improve the organizational
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effectiveness, not just a remedy that solves short-term problems. Innovation and
organizational effectiveness are adopted as the relevant theories that can guide the future
research of telework. Based on the changed paradigm and suggested theories, a
conceptual model of intra-organizational adoption/difKision of telework that prescribes a
causal relationship among important agents and organizational factors is proposed.

Multidimensional role of information technology (IT) is defined firom the perspective of
telework design and its corresponding effectiveness. Information technology composes a
feature of telework design and, therefore, becomes a contingency factor that affects the
performance of the program. IT could prevent the loss of effectiveness in internal
processes that the distributive nature of telework undermines.

Development of an

effective communication network reduces the difficulties of workers' coordination,
control, and supervision that telework programs frequently entail. Especially, use of a
low cost, but function rich, electronic medium such as email could result in the quality
improvement of distributed processes.

Comprehending how communication media influence the effectiveness of remotely
scattered teleworkers requires an investigation of their media use behavior. As Steinfield
(1986) puts it, the analysis is the first step toward understanding the role of media in
organizations because the use of communication media sets the tone for the quality of
internal processes. The focus of this study is, thus, to present the result of the multitheory and multi-method investigation on the use of communication media among
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teieworkers and its corresponding effect This study focuses on two general-purpose
conununicatioa tools: email as a representative for new electronic messaging
technologies and telephone as a conventional medium.

Three research questions are addressed in the study.
1. What factors influence media use of teieworkers?
2. How teieworkers' work productivity from email use is associated with their media
use, management support, and personal characteristics?
3. How teieworkers' perception of email is associated with their media use,
management support, and personal characteristics?

For this investigation, theories of media choice and of adaptive structuration are
introduced. Then, a hypothetical model that depicts the relationship among the constructs
is proposed and corresponding hypotheses are developed. Data are collected from a
company that maintains a formal telework program. Log-sheet surveys that gather
information in natural settings, perception surveys that depend on the self-report, and
interviews are utilized to gather different types of information from teieworkers.

Data analysis indicates that teieworkers' media choice is the result of dynamics of
individual-, contextual, and social-level variables. Among them, management support as
a social influence showed the strongest impact on teieworkers' media use. The study
confirms that, though regarded as a lean medium, email becomes an effective and rich
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communication tool through an active social structuration process. Teleworkers
belonging to an email-oriented communication network had higher perception of work
productivity from its use. The study indicates a strong possibility that a telework program
could be benefited from

reduced loss of internal processes and enhanced work

productivity when management supports use of email and email is recognized as an
information-rich medium.
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2. LITERATURE REVIEW AND PROPOSED TELEWORK RESEARCH

2.1 Definition of teiework
The term teiework has been used to cover a variety of distributed work arrangements
including telecommuting, satellite ofBces, neighborhood work centers, EDI, and mobile
workers (Higa et al., 1996). Nevertheless, a common definition of teiework has been
highly evasive because of the evolutionary nature of the term as well as the divergence of
features among the different work forms (Martino and Wirth, 1990). High degrees of
inconsistency and arbitrariness exist among teleworker-related statistics and among
academic studies in the use of "teiework" (Handy and Mokhtarian, 1995). For instance, it
is broadly defined as "the geographical distribution of work by an organization enabled
by information technology" in Fritz et a/.(1995).

Some studies use the term

interchangeably with telecommuting (i.e., Martina & Wirth, 1990; Huws,1988). The
attempt to define the scope and characteristics of teiework boils down to the major
parameters it constitutes.

Parameters firequently introduced to define teiework are

summarized in Table 2.1. Some parameters (i.e., distant working and substitution of
commuting) are not necessarily mutually exclusive because the difference is in the scope
of application.
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Parameters Discussed
1. Substitution of commuting
2.
3.
4.
5.
6.
7.
8.
9.

Studies
Gordon(1988), Mokhtarian and Salomon(1994),
Handy and Mokhtarian(l99S), and many others
Distant working
Ruppel and Harrington(1995), Fritz et a/.(1995)
Use of IT, computers
Korte(l988), Mokhtarian and Sato(l994),
Fritz et a/.(1995), Pratt(l984) and many more
Martino and Wi^(1990)
Part time vs. fiill time
Substitutors, self-employed.
Kraut(1989), Olson and Primps(1984)
supplementers
Venkatesh and Vitalari(l992),
Martino and Wirth(1990), Vitalari et a/.(l985)
Spinks and Wood(1996)
Work Regularity
Fritz et a/.(1995), Brandt(1983), Pratt(1984)
Spacial structure, flexiplace
Handy(1995)
Virtuality
Traditionalitv vs. non-traditionalitv Fritz et a/.(l995")
Table 2.1, Potentid parameters of telework

The reduction of commuting distance (or substitution of commuting) and the use of
information technology are most consistently discussed to characterize telework. Not
much consensus exists regarding the role of other variables in defining telework. The
confusion appears especially high in the categories of "distant working" and "substitutors,
self-employed, and supplementors."

With the distant working, telework covers a variety of work arrangements that satisfy
traditional strategic considerations, as well as non-strategic motives such as the reduction
of commuting distance. For instance, maintaining a close proximity to customers and
suppliers to provide a better service and to lower the operating cost is intended to serve
the strategic purpose. Telework, in this case, encompasses a variety of work designs
including intra-organizational setups (i.e., mobile work, strategically distributed work
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groups), inter-organizational systems for strategic alliances (i.e., EDI or interorganizational team-based working), and virtual organizations (Fritz et al., 1995). It
becomes a broad concept that circumvents any type of distributed working enabled by
information technology.

Substantial inconsistency remains on whether the supplementary work at home after
hours and the self-employment should be regarded as a telework. Although several
studies suggest that telework be looked at from the organizational perspective, no general
agreement exists on this issue. Several studies of supplementary work (or after-hours
work) and self-employment are conducted firom

the perspective of telework

(Bailyn,1989; Duxbury etal., 1992; Venkatesh and Vitalari, 1992; Vitalari etal., 1985).

I take a narrow definition of telework, which is working at homes, non-traditional
satellite ofSces', telecottages^ or neighborhood offices^ for the reduction of commuting
related to work, rather than for other strategic objectives. Other variants of homeworkers, the self-employed who operate businesses and supplementers who work extrahours at home to supplement ofBce work (Duxbury et al., 1992; fCraut, 1989; Venkatesh
and Vitalari, 1992; Vitalari et al., 1985), are not considered as performing telework.
Although the reduction of commuting distance for employees is the key parameter in

' A. collective telework where the location is usually determined by the concentration of employees in an
area. It houses employees from different functional departments of an organization.
~ These are established in rural areas to provide people an access to information technology for a variety of
purposes (Fritz et al.,1995)
Work centers where employees from different organizations share the facility to carry out their work.
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defining telework, traditional strategic considerations such as customer service could be
incorporated in telework design to further extend the utility of the telework program.

2.2

Characterization of Existing Studies

Current studies of telework are reviewed and characterized to understand the problems
and issues of telework research and to propose its future research direction.

The

literature review is conducted from three different angles: research methodology, the
focus of telework studies, and the empirical validation on telework potentials.

2.2.1 Research Methodology
In this section, existing studies of telework are characterized in terms of the research
methodology. The review is conducted based on three criteria: theories used, methods of
data collection, and the nature of smdies. The nature of studies is characterized from
empirical vs. non-empirical research, exploratory vs. confirmatory study, types of
telework investigated, and the job category of samples.

General weaknesses and

strengths of telework studies are also discussed.

Theory Used: Lack of rigor in incorporating relevant theories is observed. Among 47
publications reviewed (see APPENDIX 1 for the list), only a handful of studies have
adopted theories to develop relevant hypotheses or to guide the research. The lack of
theoretical support is especially conspicuous among the studies that dealt with
organizational implications of telework. Ruppel and Harrington (1995) employed the
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innovatioa theory to identify the variables that affect the organizational effort to adopt a
telework program. Venkatesh and Vitalari's study (1992) on supplemental work at home
is grounded on the theory of centralized life interest (CLI) and time-activity tradeoff.
Devey and Risman (1993) attempted to develop a contingency theory in designing
telework at an organization. Gray (1995) suggested that agency theory provide useful
explanations on certain phenomena in telework operations. Besides, the theory of
freedom and control (Hesse, 1995), of role conflict model and human motivation
(Salomon and Salomon, 1984), and of attitude-behavior relationship (Mokhtarian and
Salomon, 1994) are adopted for the study of teleworkers performance.

Nature of Studies: Out of 47 telework publications reviewed, 30 studies are empirical
and 17 studies are non-empirical ones. Several empirical studies relied on archival data
rather than the data tuned and gathered for a specific research focus. Empirical studies
with exploratory nature occupy a much larger portion of telework research than
confirmatory studies. Studies by Ruppei and Harrington (1995), Venkatesh and Vitalari
(1992), Salomon and Salomon (1984), Hamer et a/.(1991), Devey and Risman.(1993),
Salomon et a/.(1991), Duxbury et a/.(1992) pertain to the confirmatory research.

Several non-empirical studies suggested conceptual models or research framework of
telework issues. Brandt (1983) proposed a conceptual framework for organizational
design and applied it for the simultaneous design of an organization's spatial structure,
formal structure, and communication equipment.

Mokhtarian and Salomon (1994)
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introduced a conceptual model that depicts individual decision to telecommute. A
framework to assess the feasibility of telecommuting is proposed by Tamrat and Warren
(1995). However, many of the non-empirical studies depended on anecdotal discussions
of telework advantages, disadvantages, and barriers of telework. Appropriate personality
and task requirements are another popular menu of the nominal discussions. These
studies, in general, are lacking in research rigor because their arguments are not backed
up by concrete validations.

Types of Telework: Most empirical studies of telework are based on telecommuting or
home-based work, which is especially true for telework studies conducted in U.S. and
Europe. On the other hand, those implemented in Japan collected data from mostly
satellite offices or local offices. This study reflects the fact that most telework programs
in Japan take the form of a collective work arrangement initiated by organizations.
Studies by Nakamura et a/.(1995), Spinks(199l), Rao(1997), and Spinks and Wood
(1996) are the empirical studies based on satellite offices in Japan. Collective forms of
telework are rather a compromised arrangement between home-based work and
centralized-work. Therefore, they could reduce certain side effects of individual telework
arrangement such as the social isolation and the individual concern for career
development. At this point, more research should be carried out to understand the
implications of collective telework on teleworkers and organizations.

Also, the

comparative study that investigates the differences in telework effectiveness between the
individual settings (i.e., telecommuting) and collective settings (i.e., satellite offices) is
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critically needed.

Job Categories of Samples: Sample characteristics of teleworkers are examined in terms
of their job categories. A number of empirical studies employed samples of information
systems (IS) specialist such as IS programmers, IS analysts, computer center workers,
and system developers (Hesse, 1995; Ruppel and Harrington, 1995; Frolick et al., 1993;
Nakamura et. al, 1995; Bailyn, 1989; Olson, 1989; Salomon and Salomon, 1984; Rao,
1997). Only a small number of studies adopted both IS and non-IS workers in their study.
Olson (1988) used general professionals in addition to system specialists. General clerks,
system personals, and engineers are the subjects used by Rao (1997). Kats' (1987) case
study employed a mechanical engineer. The study by Kraut (1989) is based on
professionals, managers, and clericals. The literature review shows that, even in the
studies that employed non-IS samples, professionals occupy a large share of the
teleworkers. It reflects that telework is still a popular phenomenon among professionals
whose tasks are well-defined, who are able to perform independent work, who are
knowledge workers, and who are comfortable in adopting information technologies.

Data Collection: Dominant studies have employed survey methods for the collection of
empirical data.

Compared to surveys, the other methods (experiments or quasi-

experiments, case studies, and interviews) are used less frequently (see Table 2.2).
Heavy dependence on perception-based survey could be problematic in telework research
because of the significant gap between the perception and the actual behavior of people.
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Brookhouse et a/.(1986) and Arnold and Feldman (1981) demonstrated well the gap
between the subjective estimation of people and their actual behavior. It was observed
that many empirical studies of telework are based on pilot programs rather than on formal
establishments. Also, teleworkers in most studies are selected from the pool of people
that meet certain selection criteria (or organizational policy) in their personality and
adequate type of tasks (Fritz et al., 1995; Katz, 1987; Spinks and Wood, 1996). In some
cases, employee selection is influenced by his (her) supervisor (Olson, 1989). This
complete non-randonmess of teleworker selection and the experimental nature of
telework programs in many studies could pose a serious threat in the external validity of
study resiilts.

Survey:

Ruppel and Harrington(1995), Korte(1988), Zamindar(1995),
01son(1988), Venkatesh and Vitalari(1992), 01son(1989), Salomon and
Salomon(1984), Tamrat et a/.(1996), Devey and Risman(1993),
Bailyn(1989), Gupta et al.(1995), Duxbury et al.(1992),
Vitalari et a/.n985")
Experiment: 01son(1989), Hamer et a/.(1991), Pendyala et al. (1991), Nilles (1991),
Nakamura et al.(1995\
Case study: Katzri987). Rao('1997). Salomon et alX\99W Spinks and WoodC1996^
Interviews: Frolick et al. (19931 Hesse (1995"). Olson and PrimDsri984\ Prattn984)
Table 2.2, Methods of data collection in selected empirical studies

Sample Sizes: Lastly, samples size of empirical studies are examined, contingent on the
method of data collection. In experimental study, the sample size represents the number
of participants that combine both the experimental group and the control group. The
sample size in interview-based study is the number of interviewees. In general, studies
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that adopted surveys and experiments used relatively larger samples. Naturally, case
study employed the smallest number of samples. Because of limitations that telework
research entails, all experimental studies are based on quasi-experiments that do not
allow enough controls for intervening effects.

A large variation of the sample size among survey- and experiment-based smdies is
observed. Most studies that employed relatively small samples collected data from one
or two organizations. On the other hand, studies that adopted much larger samples relied
on the random sampling method for data collection. The smallest sample in the surveys
and interviews is 34. The sampling distribution of the statistics (i.e., mean) could be
approximated by normal distribution when the sample size is reasonably large (n>=30)
(Anderson et al., 1996). In that sense, the empirical studies, in general, used sample sizes
that could provide a certain degree of reliability in the results. Nevertheless, a potential
bias or the lack of generalizability could result from the use of non-random samples. As
duly discussed, a number of empirical studies selected samples from more professional
population groups such as trade magazine readers, workers at IS department and
computer centers, and members of a computer group.
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Method
Survey
BaUyn(1989)

Sample size

Qrpanfzatinns

89

2

Devey and Risman(1993)
Duxbury et fl/.(1992)
Gupta et a/.(1995)
01son(1988)
OIson(1989)
Ruppel and Harrington(I995)
Salomon and S£ilomon(1984)

104
504
375
807
172
252
39

104

252
1

Spinks and Wood(1996)

34

2

Tamrat et a/.(1996)
Vitalari et fl/.(1985)

62
282

Cnminents
Company CPS: home-based
ICL: office-based

Samples from trade magazines
Two-stage siirvey
Survey frram IS department
Sample: computer center
workers at a university
Teleworkers from
Japan and Canada
Sample: members of a
computer club

Venkatesh and Vitalari(1992)
Zamindarri995)
Experiment- Ouasi-experiment
Hamer et a/.(1991)

450
139
139
Particinants rExneriment: Control")
30 (30:0) 1
Longitudinal study,
Samples: Ministry of Transport
No control group
?
Nakamura et al.{1995)
No control group
1
145(67:78)
Longitudinal analysis
Nilles (1991)
32(17:15) 3
Olson (1989)
17 Teleworkers from pilot
programs
252(137:115)
Pendyala et a/. (1991)
Three day travel diaries
219(118:101)
Two stage experiment
State of California Project
Case Studv
ParticiDants
1
Longitudinal study
Katz(1987)
1
29
Rao (1997)
1
16
Salomon et a/.(1991)
1
11
Teleworkers from
Spinks and Wood (1996)
2
Janan and Canada
Interviews
Interviewees

Pratt (1984^)

59

36

Interviewees from

Table 2.3, Distribution of sample size in empirical studies
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2.2.2 Focus of Existing Telework Studies
Telework is hardly a narrow research field. Unlike conventional organizational designs
that place the emphasis on operational effectiveness, telework is looking into the
balanced realization of employees' interests and employers' (or organizational)
performance. With the consideration of individual welfare, telework naturally engenders
additional implications on the society as well. The role of information technology in
facilitating and enabling effective telework program is critical. Under the conventional
organizational design, each branch unit, in general, is organized to behave more or less as
an independent functional entity to optimize its strategic performance. However, the
strategic effectiveness is not necessarily given a high priority in the design of telework
and, therefore, teleworkers and telework groups may not be as self-supportive and selffunctional as the conventional work units (or branches). Naturally, the need for extensive
communication, coordination, and control increases under telework environment. The
role of information technology, therefore, could be more critical in telework than in
traditional distributive work.

Telework has multi-dimensional implications on individuals (teleworkers), organizations,
and even societies. Accordingly, for the systematic and organized understanding of
telework implications, research effort should be directed in balance to different
disciplinary areas. Existing studies are classified according to their focus areas and their
distribution is characterized. Cost, information technology, teleworkers, organizations,
societies, and others are the criteria used in this taxonomy scheme. Cost is one of the
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most important considerations in evaluating a potential telework program.

The

relationship between telework and operational cost is a complicated issue and, therefore,
cannot be generalized across organizations. It may become a significant constraint for the
organizational attempt to introduce a telework program. On the other hand, organizations
could adopt telework to reduce overall operational cost (Frolick et al. 1993; Martino &
Wirth, 1990; Wilkes et al. 1994). Information technology is generally accepted as an
important instigator for telework. Several studies provided frameworks

on how

information technology improves the effectiveness of distributed work (George et al.^
1988; Olson and Primps, 1984). Nevertheless, empirical understanding of the relationship
between the design of information technology and the quality of distributive work is
critically lacking. More attention on this issue, therefore, is critical for cumulative
progress in telework research.

Teleworker Focus: Large number of studies placed their emphasis on teleworker-related
issues.

Legal and contractual issues (Heikkila, 1996), telework by disabilities (Hesse,

1995), supplemental work at home (Venkatesh and Vitalari, 1992), change of time
allocation (Vitalari et al., 1985), work-family conflict (Duxbury et al., 1992), appropriate
tasks, adequate personality, teleworker productivity (Pratt, 1984; Tamrat et al., 1996),
isolation, work habits, career implications (Pratt, 1984), and the change of attitude for job
and motivation (Katz, 1987; Olson, 1989) are some of these.

Organization Focus; Some studies are more organization-oriented.

Variables that
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facilitate telework adoption and division at an organization are empirically studied by
Ruppel and Harrington (1995). Brandt (1983) discussed telework from the perspective of
organizational design and spatial structures. Organizational motivation that initiates
telework program is discussed by Frolick et al. (1993). Zamindar (1995) studied the
relationship between the variables of organizational characteristics and the degree of
telework adoption. Also, through a case study, Rao (1997) investigated organizational
implications of telework. Finally, issues of organizational suitability in telework are
discussed by Higa et al. (1996).

Social Implications Focus: A few studies dealt with social implications of telework.
The relationship between telecommuting and travel pattern is studied by Mokhtarian
(1991) and Hamer et a/.(1991).

Pendyala et aL(\99\) investigated the change of

household travel behavior resulting from telecommuting. Nilles (1991) conducted a
study on the effect of telecommuting on the degree of urban sprawl. Himanen et fl/.(1997)
discussed the energy consumption incurred by telework.

Information Technology Focus; Despite the important role of information technology
on telework, few studies have placed their full focus of study on this issue. Rao (1997)
attempted a case study on the implication of information technology on satellite ofBce
environmenL Gupta et al. (1995) studied the problems associated with communication

technologies in supporting telecotimiuting. Nakamura et al. (1995) studied teleworkers'
use of multimedia communication systems and the corresponding effect. Teleworkers at
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several local ofSces of Fujitsu company participated in the experiment and the role of
multimedia systems (i.e., voice and video conferencing) in the remote communication is
examined.

Cost Focus: A small number of studies are conducted to examine telework from a cost
perspective. Measurement of cost effectiveness in telework is a difBcult task in that too
many variables at stake are not quantifiable, and in that overall cost effectiveness is the
composite result of both quantitative and qualitative costs/benefits. For instance, the
unmeasured cost savings because of increased productivity, satisfaction, moral, reduced
absenteeism, and reduced tumover could surpass other observable costs. Despite the
limitations, attempts for cost/benefit evaluation have been made. Yap (1996) attempted
the analysis based only on observable cost items that are classified into start-up costs,
capital costs, operating costs, and management costs.

However, this study has a

weakness in that the evaluation is based on scenarios rather than on real cases. Salomon
et al. (1991) compared the relative cost between telecommunication and travelling for
business meetings. Through the study, he attempted to shed an insight on cost-savings of
telecommuting resulted from reduced travel. As a non-empirical research, Wilkes et al.
(1994) discussed a variety of cost items that have to be accounted for a telework study.

The literature review indicates a substantial imbalance in the focus of telework research.
Much effort has been placed on studying issues related with personal aspects. The issues
of cost, information technology, and organizational implications have received much less
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attention. The dispari^ has prevented efifective and balanced accumulation of related
knowledge in telework research. Also, heavy focus on personal issues appears to be
giving the misconception that teleworkers are in the center of telework research.
Telework is an organizational phenomenon. The success of a telework program is
decided by organizational, rather than individual, factors. More effort, therefore, should
be directed to understanding the implications of telework at organizations, the way
telework increases organizational effectiveness, and the relationship between
organizational factors and telework effectiveness.

Focus of studv
Studies
Information technoloev Nakamura et al.(1995\ Raof1997). Gupta et al.(19951
Telework cost
Salomon et al.(\99W Yapri99g)
Teleworkers focus
Hesse(1995), 01son(1988), Venkatesh et a/.(1992),
Katz(1987), Kraut(1989), 01son(1989), Salomon and
Salomon(1984), Tamrat et a/.(1996), Olson and Primps(1984)
Mokhtarian and Salomon(1994), Pratt(1984), Bailyn(1989),
Duxburv etalX\992\ Vitalari et al.(\9%5\ Heikkila (1996)
Organization focus
Ruppel and Harrington(1995), Brandt(1983), Frolick et al.
(1993), Zamindar(1995), Bui etal.{\99€), Rao(1997), _
Devev and Rismanf1993). Luukinen et al.(\996\
Social implications
Mokhtarian(1991), Hamer et al.{\99\), Pendyala et fl/.(1991),
Nillesri99n. Himanen etalX\99T)
Others
Kemp(1995), Handy and Mokhtarian(1995), Higa et al.i1996),
Tanuatand Warrenn995\ Spinksri99n
Table 2.4, Focus of existing telework studies
2.2J

Empirical Validation of Telework Potentials

A number of benefits resulting from telework are discussed by numerous studies.
Nevertheless, too many of these discussions are based either on very limited observations
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or on anecdotes (Wilkes et al, 1994). The studies that are filled with nonoinal discussions
of telework yielded rosy optimism on the fiiture of telework. It is true that telework is
gradually picking up its pace among organizations, especially those of information
technology. However, the moderate diffusion of telework far from satisfies the optimistic
expectations argued by telework enthusiasts. Obviously, this indicates a great deal of
reluctance among organizations in pursuing telework more aggressively. The substantial
gap may be due to certain telework advantages are merely at the conceptual level and are
hard to be substantiated in reality. This section is devoted to examining the possible gap
through the comparative review on the acclaimed advantages of telework and their
empirical validations. In addition, investigations are made on the alleged barriers and
facilitators of telework and their empirical evaluations. The literature review from these
perspectives is expected to reveal the current address of telework research in terms of its
research maturity and its future directions necessary. The comparisons are simimarized
in Table 2.5 and Table 2.6.
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Alleged effects of telework
Society TAdvantages)
- Reduced air pollution
- Reduction of trip
- Decrease energy constimption
- Develop local economy
- Urban growth
- Publicity, image improvement
- Emergency and disaster response
Organizations (Advantages^
- Reduced overhead costs
-

-

-

Savings in shift-work and overtime
Flexibility
Recruitment and retention
Effect on work extemalization
Increased productivity
More hours of work
Less absenteeism
Increase motivation and morale

Employees (Advantages')
- Opportunities for the disabled and aged
- Reducing commuting time
- Cost savings
- Greater autonomy and controls
- Job satisfaction (clerical, professional)
-

Better matching in work hours
Change of work attitude and value

Organization (Disadvantages^
- Communication difficulty
Security of information
- Increased workload of middle mag't
- Reduced workers' commitment
- Reduced awareness of activity

Empirical Studies

Hamer ef a/.(+), Pendyala e/a/.(+), Pratt (+)
Nilles (+)

Korte (+), Frolick et al. (+), Yap (+),
Pratt (+)
Korte(+), Frolick et
Devey and Risman(+), Pratt (+)
01son(88)(+), Frolick et al.{+),
Tamrat et a/.(+), Katz(+),
Devey and Risman(+), Pratt (+)
Duxbury et al.{+)
Frolick et a/.(+)
KatzfO>
Hesse (+)
Pratt (+)
Olson and Primpts(0), Olson(88)(+)
Olson(88)(+), l6aut(+),
Devey and Risman(0), 01son(89)(0),
Tamrat ef a/. (+)
Vitalari et a/.(+), Pratt(+)

Tamrat ef a/.(+)

Rao(+),
Olson and Primps(0), 0lson(89)(0)
Pratt (+)

36

Employees (Disadvantages^
- Resentment from co-workers
Isolations
Detachment from corporate cultures
Tendency to overwork
Concern for career promotion

Rao(0), 01son(89)(0)
Olson(88)(+), Kraiit(0), Pratt(0),
Tamrat et a/.(+), Zamindar(0)
Frolick et a/.(0), Tamrat et a/.(+)
01son(88)(+)
Rao(0), Olson and Primps(0),
Frolick et a/.(0), Pratt(0),
01son(1989)(0), Zamindar(0)

Possible benefit losses or lower wages
Excessive formal communications
Table 2.5, Alleged effects of telework and their empirical validations,
andindicate positive and negative validations respectively.
0 indicates no significant effect.

The summary enables several findings on telework research. First, the list of advantages
and disadvantages suggests a strong possibility that telework, if planned and managed
well, could bring a win-win result to both employers and employees. Organizations and
employees, as well as society, could be substantially benefited from a number of potential
advantages. Compared to the potential advantages, disadvantages appear to be rather
trivial.

The communication difSculty in coordination, control, and supervision is

apparently the most significant disadvantages of telework. If an organization, therefore,
can successfully come up with a scheme that deals with the problem effectively, telework
could engender great strategic and non-strategic benefits. Dazzling development of
digital technology, especially in the field of datacommunications, holds the key for the
solution. Providing an array of IT-tools, however, caimot materialize the advantages.
The potentials are realized when the effort is accompanied by organizational
restructuring. It does not make sense to stick to the principle of centralization of people
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when everything else is distributed.

Second, despite many advantages and disadvantages of telework nominally discussed,
empirical studies are not extensively conducted to cover the issues. Although certain
aspects of telework, especially social implications, are very hard to empirically
investigate, quite a few organizational and individual issues exist that are hardly touched
by the empirical studies. Productivity increase, reduction of overhead costs, and low
employees' tumover are organization-related advantages frequently

examined by

empirical studies. Sense of isolation, job-related satisfaction, and the concem for career
promotion are individual-related issues repeatedly studied. Overall, the focus of studies
on limited issues renders a need for more diversification of telework research for
balanced accumulation of knowledge.

Finally, a significant gap occurs in the consistency of empirical results between
advantages and disadvantages of telework. Unlike telework advantages that shows a high
degree of empirical support, alleged disadvantages are not sustained consistently by
empirical results. Change of travelling behavior, increase in productivity, reduction of
absenteeism, reduction of employees' tumover, increased job satisfaction, and reduced
overhead cost at an organization are the advantages consistently supported by studies.
On the other hand, some of disadvantages such as expected resentment from co-workers
and concem for career promotion are not supported by empirical studies at all. Empirical
support for detachment from corporate cultures, reduced workers' commitment, and
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social isolations are also very weak. This discrepancy holds telework even more
promising. Nevertheless, the generalization of study results is premature and still rests on
more research with enhanced methodological rigors.

As duly discussed, most of

empirical studies are weak in their methodology. First, literally all teleworkers are nonrandomly selected, influenced by personality requirements and task criteria. Second,
many of the studies are based on experiments or pilot programs rather than formal
telework programs. Besides, separate investigations contingent on the types of job
(especially professionals vs. clerical) appear to shed a significant explanation on the
variance of study results.

Telework Facilitators and
Success factors (+1 & Barriers f-)
Management
- Knowledge
- Inertia
- Training
- Telework perception
- Fear on the loss of control
- Style: result oriented management
- Management support
Organizational characteristics
- Large size
Complexity (hierarchy)
Percent clerical
Percent professional
Union
Job evaluation systems
Slacks
Large span of control
IT: connectivity (infrastructure)

Empirical Studies
On Adoption and Diffusion

Korte (-)
Korte(-), Devey and Risman(-)
Frolickef a/.(+)
Ruppel and Harringtonr+)
Zamindar(-), Ruppel(-), Korte(-),
Devey and Risman(-)
Devey and Risman(0)
Devey and Risman(0)
Rao(-), Zamindar(0)
Devey and Risman(0)
Ruppel and Harrington(-)
Olson (89)(0), Rao(+), Zamindar(+)
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-

Team-work oriented
Types of industry
Formalization (activities, procedures)
Specialization
Professionalism
Centralization of authoritv

Telework nlannine and imDlementation
- Training (teleworkers and supervisors)
- Design of spatial structure
- Identification of a senior champion(s)
- Telework plarming conunittee
- Availability of managerial goals
- Telework policy
- Availability of measurement tools
- Trust between managers and teleworkers
- Labor cost
Setup cost
- Legal issues and insurance complications
- Oualitv of supervision

Zamindar(+)
Zamindar(0)
Ruppel and Harrington(O)
Ruppel and Harnngton(0)
Ruppel and Harrington (+)
Ruppel and Harrineton (-)

Tsmratetal.(+)
Korte(+), Devey and Risman(+)
Zamindar(0)
Tamrat et al.(+)

Others
- The role of information-based economy
- Government regulations and incentives
- Competitive business conditions
Table 2.6, Alleged facilitators, success factors, and barriers of telework and their
empirical validations
("+" indicates a significant facilitator or success factor.
indicates a significant barrier. 0 indicates no significant effect.)

Potential facilitators, barriers, and success factors of telework are reviewed and listed
under the umbrella of management, organizational characteristics, and telework plaiming
and implementation categories. Then, empirical studies that belong to the listed items are
identified (Table 2.6). "(+)" represents a positive role of the corresponding variable as a
facilitator or a success factor for telework adoption and difiiision.

Whereas, "(-)"

indicates a significant barrier in the effort of telework adoption and difiusion.
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The summary proves that a number of issues remain untouched by existing telework
studies. Especially few efforts have been placed on finding out details of effective
planning and implementation of telework. IT infrastructure appears to be critical for the
successful adoption of telework. A few studies confirmed the decrease in labor cost after
the introduction of telework. Tamrat et aL's case study indicates that the trust of
supervisors and quality of supervision are the keys for the success of a telework program.
Several studies investigated the relationship between organizational factors and telework
adoption/difiusion. One consistent finding is that larger organizations with centralized
authority are more reluctant in adopting telework programs. Studies indicate that
telework could be easily adopted at a smaller size company with team-work oriented
structure, whose members maintain a strong professionalism. Management's fear for the
loss of control is confirmed as a major barrier for the adoption of telework.

2.3 Suggestion of a Paradigm Shift
Despite the variety of potential benefits (see Table 2.5) and the matured social structures
(i.e., unprecedented urbanization, advancement of information technology, and the
change in the labor supply where more people are looking for a flexible work style)
(Kraut, 1989), the growth of telework has been much slower than expected. The slow
spread may be the composite result of inhibiting organizational and social factors
summarized in Table 2.6.
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In addition, I posit that the existing paradigm of telework research and implementation
contributes to the slow development of telework. The existing approaches to telework
can be characterized as ad hoc based implementation to solve local and short-term
problems of an organization and suitability-hzeed research where restrictive assumptions
are applied in selecting teleworkers and tasks, and in designing telework programs. Ad
hoc telework is described as the implementation "arranged by local supervisors, without
formal support from the company, to privately approve employees' requests to work at
home" (Ruppel and Harrington, 1995). In reality, the telework initiated by employees as
a bottom-up mode, rather than started by the management, is a lot more conmion
although there appears to be regional difierences, for example, between Japan and the
US. It is suggested that over 80 percent of telework programs are started on an ad hoc
basis (Ruppel and Harrington, 1995). This ad hoc solution is a temporary measure to
deal with employee problems such as long commuting time. In most cases, then, it
cannot be sustained as part of the organizational structure when the policy or strategic
support from management is absent

In this regard, it is argued that the effective intra-organizational adoption and difiusion of
telework is possible only when management understands the innovative value of telework
that improves the effectiveness of an organization on a long-term basis. In other words,
telework should be approached from the perspective of the strategic design of a
distributive organization, not as a solution for rather local and short-term problems. Such
strategic vision among management and the resulting management support for telework

42

can generate adoptive and sustaining forces for the program. Nevertheless, previous
studies (Kraut, 1989; Ruppel and Harrington, 1995) indicate that only a small portion of
current telework programs is supported as an organizational strategy.

A number of studies have been made on suitabiliQr requirements of telework such as
personality, demographics, tasks, occupations, and the need for part-time telework. It has
almost become a norm that the meticulous selections of workers and tasks, as well as
part-time-based telework, are the necessary conditions for a successful telework program.
A large number of empirical studies have used teleworkers selected on such suitability
criteria to measure the effect of telework.

To a certain degree, the selection of

teleworkers and tasks based on certain guidelines may increase the chance of success of a
telework program. However, this selection paradigm is severely limiting the realization
of the full potential of telework as a strategic choice for organizations.

I propose that, to realize benefits of the distributed work arrangement and to achieve a
large-scale dif^usion, telework must be applicable and adaptable to anyone and for any
task (except those with generic limitations). Furthermore, teleworkers should be able to
work in the full-time mode. In this regard, Spinks and Wood (1996) suggested that
extensive adoption of telework, regardless of task and persons involved, is viable if
training, support, and evaluation procedures are well-designed and applied.

The

argument has also been made that the job function and personality requirements are not
satisfactory conditions to determine the mode of telework (Higa et al., 1996). It is
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speculated that, in addition to the training, support, and elaboration of evaluation, both
organizational mechanisms that motivate teleworkers and the strictly need-based
initiation of telework could be the most crucial factors that can relax the suitability
assumption. The success of Japanese local ofBces (Higa et al.^ 1996) formed strictly for
the recruitment and retention of local employees, illustrates that such need-based
initiation of telework could overcome the restrictive requirements for people, tasks, and
part-time work. Therefore, it is proposed that:

Proposition 1: The more telework that is initiated from the strategic need of
an organization rather than from an ad hoc basis, the less suitability issues
regarding workers and tasks and the part-time requirement become important.

The paradigm shift of telework research and implementation from

selection to

adaptation, from the ad hoc based temporary solution to the strategic tool to improve
organizational effectiveness, and from the bottom-up initiative to the top-down initiative
necessitates that the balanced feedback be made from different levels of analysis (Kwon
and Zmud, 1987; Markus and Robey, 1988; Spinks and Wood, 1996; Venkatesh and
Vitalari, 1992). For example, most existing studies have placed their focus on operationrelated issues of telework at an individual (or teleworker) level. Under the new approach,
however, the telework should be an integrative design that incorporates organizational, as
well as individual, factors. For this, a broad research effort from both individual- and
organization-levels is critically required. The need for a paradigm shift in research and in
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implementatioa practice is summarized in Figure 2.1. Next, theories of innovation and
organizational effectiveness are discussed for the support of the new paradigm and the
development of the adoption/diffusion model of telework in organizations.

Current Approach
(Bottom-up)

New Approach
(Top-down)

Society Focus

Organization
Focus

Individual
Focus

Temporary
Solution

Organization
Effectiveness

Ad hoc
Design

Integrative
Design

Selection

Adaptation

Local
Short-term
Problems

KLong-term
Problems &
Opportunities

i

Balanced
Focus

Figure 2.1, Paradigm shift of telework approach

2.4 Suggestion of Relevant Theories for Telework Research
The theories that can lead research on telework were absent until only recently when
researchers began to look at telework from the mainstream organizational theory
perspective (Venkatesh and Vitalari, 1992). As a result, most telework research has
depended on the exploratory study (Higa et al., 1996) and the hypotheses in some
confirmatory studies are largely grounded on speculations rather than on relevant
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theories. Here, I suggest that organizational innovation (more specifically administrative
innovation) and organizational effectiveness serve well as the theoretical basis of
telework study.

Innovatioii
Telework fits to the fiame of organizational innovation. The innovation perspective
enables a broad view of the relationship between an organization and the adoption of
telework. It also provides rich process theories that can facilitate the cumulative progress
of telework research based on different research streams (Kwon and Zmud, 1987).
Innovation is "an idea, practice, or object that is perceived as new by unit of adoption
(Rogers, 1983)." Telework is an administrative innovation that brings changes in the
organization's structure or administrative processes. It is a process-oriented, planned,
and strategic organizational change that responds to internal or external stresses or
opportunities of an organization. It constitutes the organizational effort to react to a
qualitatively different, post-industrial environment that forces frequent

and faster

organizational innovations (Huber, 1984). Downsizing, a focus on teams, outsourcing,
shift of responsibility to employees Gob enlargement and enrichment), the formatioa of
smaller sub-units (i.e., branch offices), and off-shore offices (George et ai, 1992; King et
aL, 1994) are such examples of organizational innovations.

Understanding telework from

the innovation standpoint enables the effective

incorporation of relevant organizational theories. A variety of process theories that
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depict the development process of organizational innovations have been suggested
(Applegate, 1991; Cooper and Zmud, 1990; Kwon and Zmud, 1987; Pierce and Delbecq,
1977; Rogers, 1983; Wolfe, 1994). These theories assume that identifiable stages exist in
the life cycle of organizational innovations.

Although recent theories place more

emphasis on post-implementation processes of an innovation such as assimilation and
infusion, existing theories generally share initiation, adoption, implementation, and
institutionalization as common stages.

Initiation of an innovation involves such

processes as awareness of the innovation, matching with organizational needs, and
appraisal of trade-ofif (Wolfe, 1994). Awareness of telework benefits and effective
matching with organizational problems (i.e., commuting difficulty of employees,
environmental stresses) (Ide et ai, 1996) or strategic opportunities will increase the
chance of telework initiation. Adoption of telework entails an influence for the decision
making (Wolfe, 1994) and management support constitutes a primary influencing force at
this stage. At the implementation stage, details of the program is decided reflecting
organizational contingencies. When management and employees accept the telework
program, it becomes routine and institutionalized as an organizational structure (Kwon
and Zmud, 1987; Wolfe, 1994).

Organizational Effectiveness
If iimovation theories provide the procedural description of telework development, the
concept of organizational effectiveness enlightens the implications of telework as an
organizational change. Although no general ^reement exists on what the elements of
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effective organizations are, organizationai effectiveness is regarded as an ultimate goal of
organizational design and change.

Therefore, approaching telework from

an

organizational effectiveness perspective would increase the theoretical understanding of
its implications on organizations as well as provide a practical knowledge to practitioners
as a planning and implementation guide.

For this, I adopt the competing values

firamework (Cooper and Quinn, 1993; Quinn and Rohrbaugh, 1983) that has identified
four primary dimensions of organizational effectiveness: open systems view where the
effectiveness is defined in terms of organizational survival and elaboration; rational goal
where the effectiveness is defined by economic goals such as profit maximization,
productivity, and efficiency; human relations where an organization's informal
behavioral structure such as employees' morale, cohesion and commitment become the
effectiveness criteria; and internal process where organizational stability, equilibriimi,
and control are emphasized. Figure 2.2 shows important means through which the
effectiveness at each dimension can be achieved. The frame reveals the conflicting
nature of the effectiveness criteria. For example, whereas human relations and open
systems need more organizational flexibility to improve their effectiveness, more control
is expected to improve the effectiveness of intemal processes and rational goals.
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HUMAN RELATIONS

Flexibility

OPEN SYSTEM

Organizau'oiial ESectiveness
Cohesion, Morale
Commitment, Contribution

Organizational ESectiveness
Survival, Elaboration
Growth, Resource acquisition

Means:
Human resource management

Means:
Flexibility; Readiness
- Innovation. Adaptation

Internal

External
Organizational ESectiveness
Stabflity, Equilibrium, Control
Means:
Information management.
Communication, Measurement

INTERNAL PROCESS

Organizational ESectiveness
Productivity, Efficiency
Profit maximization
Means:
Planning; goal setting
Directing

RATIONAL GOAL
Control

Figure 2.2, Competing values framework of organizational effectiveness
(From Quiim and Rohrbaugh, 1983 and Cooper and Quinn, 1993)
Although the framework was developed to describe the multi-dimensional aspect of
organizational effectiveness, it is also usefril in discussing the heterogeneity among
organizations in their emphasis of effectiveness. In other words, although an ideal
organization should be effective in all four dimensions, the conflicting nature (internal vs.
external and flexibility vs. control) of the effectiveness criteria suggests that the balance
of the four factors, based on organizational focus and contingency, would be a realistic
approach (Quinn and Rohrbaugh, 1983). For instance, survival or profit maximization
would be a more important aspect for private businesses, whereas effective human
resource management or control might be more important criteria in government
organizations. This discrepancy in organizational emphasis on effectiveness criteria
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would lead to different perceptions of organizational problems and opportunities and of
the value of organizational changes such as telework.

The organization-unique

motivation caused by the perceived problems, opportunities, or strategic values becomes
an effective force for the adoption of telework. In the next section, the conceptual model
that depicts intra-organizational adoption/diffusion of telework is introduced.

2.5 Suggestion of an Adoption/Difiiision Model for Telework
The adoption/diffusion (A/D) model of telework in organizations is proposed.
model differentiates itself from other A/D models in two perspectives.

The

First, the

proposed model attempts to blend both factor modeling and process modeling to increase
its reliability. As duly discussed (see Section 2.3), existing A/D models took the process
modeling approach for the characterization of innovation through identifiable stages.
Process models do not specifically elaborate facilitators or constraints at each stage
because of the attempt to generalize the processes to all kinds of innovations including
new products. This model enjoys larger flexibility in its specification because the focal
point is telework, a form of administrative innovation. At this point, it lacks the power of
universality, but could be a more accurate reflection of targeted domain. For model
development, common stages of process theories are adopted as the backbone and, then,
important stakeholders, defining elements, and constraints are identified at each stage
(Figure 2.3).
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Second, this model is intended to be a prescriptive model that tenders a guideline for the
successful implementation and operation of telework programs. On the contrary, most
existing A/D models are descriptive in nature, which try to characterize innovation
processes. The proposed model could explain the development process of certain
telework programs, especially those that started under the formal support from
organizations. However, it may not reflect the majority of telework practices because of
their ad hoc and informal nature. Rather than describing the current way of telework
implementations, the model places more focus on prescribing the procedures that, if
followed, could lead to its successful adoption and diffusion of telework.

In general, three forces influence organizational adoption of innovation: the
characteristics of organizational leaders, the characteristics of the organization itself, and
the context in which the organization operates (Kimberly and Evanisko, 1981). Although
it upholds the interaction of the three forces, this model asserts a more active role of
organizational leaders in the introduction of telework. At this point, the resource
dependence theory (Aldrich and Pfeffer, 1976) that emphasizes a greater role of internal,
organizational response to seek strategic adaptation to the environment fits the theoretical
basis of our discussion on organizational change.

The utility of the conceptual model is suggested (1) to provide a comprehensive view of
intra-organizational telework adoption and difilision behavior, (2) to facilitate
identification of important contingency factors in telework research, (3) to enable a richer
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Study based on other research streams (Kwoa and Zmud, 1987), and (4) to provide a
prescriptive guideline for the planing and implementation of telework for practitioners.

External Environment

Organization
Efiectiveness

Management
Features

Problems,
Opportunities

Degree of
Management
Support

Motivation
Factors

Potential
Benefits

^

Initiation

Technical
Validity

Features

Constraints

^ ^

Adoption

Telework
Performance

Telework
Program

Organizational
Validity

^ ^ Implementation ^ ^

Institutionalization ^

Figure 2.3, Model for telework adoption/diffusion

2.5.1 Initiation
An organization is motivated to use telework when it provides a potential solution to the
problem(s) an organization is experiencing or a strategic opportunity for the organization
(matching). Such matching requires awareness of the problems/opportunities from upper
or middle-level management, and of the existence of telework and its benefits.
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Awareness can be achieved through both bottoni'Up and top-down modes, in which the
need for telework is requested by employees in the former case and management brings
forth the necessity of telework in the latter case. Daft (1978) used the concept of "dualcore" to describe the bi-directional nature of an innovation.

In reality, telework initiated by the employee-need occupies a considerably larger portion
than that started by management When telework is introduced m an ad hoc fashion
based on the employees' requests, individual need of telework becomes the source of the
organizational change. Such bottom-up initiation might be facilitated when a high degree
of professionalism, low formalization, low centralization, and organic stmcture exists
(Ruppel and Harrington, 1995). However, the ad hoc solution as a temporary measure to
deal with employees' problems would be bard to sustain as part of the organizational
structure when the support from upper-level management is not present. Therefore, it is
proposed that:

Proposition 2: Telework initiated based on the matching at top-management
has a higher chance of success than those started based on the bottom-up
initiative or those established because of the bandwagon effect.

In the top-down mode of telework, upper-level management initiates a telework program
by establishing telework policies or supports it as part of an organizational strategy. It
was indicated that telework initiated as a strategy (8 percent) or based on the policy
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support (20 percent) fix)m upper-management occupies only a small portion of telework
programs (Ruppel and Harrington, 1995). This partially explains the reason for the slow
difilision of telework across organizations. Here I suggest that the understanding of
telework as a strategic reengineering of an organizational process is the important
condition for the successful initiation and adoption of a telework program. That telework
started as a solution to business problems has worked the best (Gordon, 1988)
underscores such strategic value of telework.

Problems and opportunities of organizations are the relative concepts that differ from
organization to organization, and the relativity can be understood from the organizational
effectiveness standpoint.

The heterogeneity among organizations in terms of their

effectiveness requirement would result in different perceptions on organizational stresses
and opportunities. Therefore, the problem or opportunity recognized by one organization
may not be the same problem or opportunity for other organizations.

When the

organization-unique stresses or opportunities are effectively matched with the potential
benefits of telework, the chance of telework initiation becomes substantial. In this regard,
it is suggested that:

Proposition 3: A telework program strategically tuned to improve the
important effectiveness criteria specific to an organization has a higher chance
of initiation.
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Telework benefits-. A number of potential benefits of telework have been suggested by
numerous studies (Table 2.5).

These benefits could considerably improve the

effectiveness of organizations in a variety of ways. However, telework could also be a
detriment to certain aspects of organizational effectiveness because of its distributive
nature. In this section, I introduce the fiamework (Table 2.7) of how alleged benefits of
telework could improve multi-dimensional aspects of organizational effectiveness.
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1. Ouen svstems focus
a. Adaptation: Complying with regulations, social requirements
- Reduce air pollution and trafSc
- Develop local economy
- Urban growth management
- Publicity, image improvement
b. Resource acquisition:
- Recruitment and retention
- Opportunities for the disabled and aged
c. Readiness, Flexibility:
- Flexible work organization
- Resilience against catastrophe
- Different tvpes of contracts, work extemalization. outsourcing
2. Rational eoal focus
a. Profit maximization:
- Space savings
- Reduce overhead costs
b. Productivity
- Increased productivity
- More hours of work
- Better matching in work hours
c. Efficiency:
- Customer service
3. Human relations focus
a. Human resource management:
- Less absenteeism
- Employee motivation and morale
b. Benefits to employees
- Reducing commuting time and cost
- Less stress
- Flexible work
- Greater autonomy
- Satisfaction
4. Internal orocess focus
a. Reduced effectiveness in internal process coordination, control, and supervision
b. IT applications to enhance internal process
- Ii^ormation management. Communication, Coordination
- Decision making. Monitoring technologies
Table 2.7, Benefits and costs of telework and dimensions of organizational effectiveness
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This framework has three important implications. In the first, well-planned telework can
substantially increase the organizational effectiveness in responding to environmental
changes, in achieving rational goals, and in efifective human resource management.
Second, the most notable negative impact of telework comes from the reduction in the
effectiveness of internal processes such as organizational control and stability. And
close attention should be paid to preventing the erosion of internal processes in designing
a telework program. In fact, the perceived problem in internal processes is the primary
reason that there are so few employer-initiated telework programs despite the numerous
potential benefits (Kraut, 1989). This naturally indicates that IT should provide an
efifective mechanism for the internal control through information management,
communication and coordination support, and monitoring capability (George et al.,
1992). The improvement of the internal process would address firequently discussed side
effects of telework (i.e., feeling of isolation, role conflict and ambiguity, and difficulties
in communication, coordination, control and supervision of teleworkers) (Gordon, 1988;
Mokhtarian and Sato, 1994; Olson, 1989). It also relaxes assimiptions on personality and
task requirements (Gordon, 1988). Therefore, it is proposed that:

Proposition 4: In implementing telework, the emphasis should be placed on
preventing the erosion of the internal process of an organization and,
accordingly, an appropriate design of information technology plays a vital
role in overall effectiveness of telework.
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Finally, the framework

provides a comprehensive and practical guideline for the

performance evaluation of a telework program. Although the measurement benchmark of
each factor should be elaborated in the fiiture research, this guideline renders an integral
view of what can and should be evaluated in measuring the e£5cacy of telework.

2.5.2 Adoption
Management is the single force that can abolish existing structural inertia (Aldrich and
Pfefifer, 1976) and direct organizational resources toward the implementation effort of
telework (Gary et. al. 1993; Kwon and Zmud, 1987). Previous studies reveal that the
top-down approach is more effective than the bottom-up initiative especially in adopting
administrative innovations such as telework (Daft, 1978; Zmud, 1984). The critical role
of management as an effective influence of an organizational change has been consistent
in many innovation- (Daft, 1978; Gary et al., 1993; Kimberly and Evanisko, 1981; Kwon
and Zmud, 1987; Rogers, 1983), as well as telework-related, studies (Gary et al.., 1993;
Huws, 1988; Martino and Wirth, 1990; Ruppel and Harrington, 1995; Sproull and
Kiesler, 1991). In our discussion of telework, the role of management is divided into that
of upper- and middle-level management.

Role of upper-management: Upper-management should be an initiating and sustaining
sponsor (Jacobs, 1995; Rogers, 1983) of telework.

The initiating sponsor is the

"individual or group who has the power to initiate and legitimize the change" and the
sustaining sponsor is the "individual or group with the political, logistical, and
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economical proximity to the targets" (Jacobs, 1995).

As an effective sponsor,

management diagnoses organizational problems and opportunities, develops the need for
an organizational change, facilitates the internal adoption/diffusion of telework by
providing resources and by overcoming internal resistance, stabilizes the adoption, and
prevents potential discountenance (Rogers, 1983). Telework initiated from the "bottomup" pressure or interest, in general, lacks the sustaining support that enables long-term
survival of the program (Gordon, 1988).

Role of middle management'. I suggest the active participation of middle management as
a change agent for telework adoption. A change agent is the "individual or group
responsible for implementing a change" (Jacobs, 1995). In telework, the support from
middle management is more critical in later stages when implementation and
institutionalization of the innovation are needed. The study by Ruppei and Harrington
(1995) confirms that the lack of support from middle management has a strong negative
impact on the organizational assimilation of telework.

The role of middle management as a change agent has two implications in telework.
First, as frequently indicated, major resistance for telework programs is from middle
managers rather than from potential teleworkers. The resistance is mostly due to the
perceived difficulty in supervision, coordination, and monitoring (Gary et al., 1993;
Gordon, 1988) and increased workload (Rogers, 1983). Therefore, overcoming the
resistance and deriving support from middle management is critical for a successfril
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telework program. Meanwhile, for the structured and effective implementation of a
telework program, middle managers as a change agent should be equipped with practical
knowledge and skills of telework. Therefore, telework-related education (or training) for
middle managers is critical for the successive change management (Ruppel and
Harrington, 1995).

Management features: The degree of support from management on the telework
program is largely influenced by individual attitude as well as the nature of
organizational problems or opportimities. Longevity in job tenure, cosmopolitanism,
educational background, role involvement of leaders (Kimberly and Evanisko, 1981),
inertia (Huws, 1988; Korte, 1988), management style (i.e., management-by-objective,
trust-based management) (Frolick et al., 1993; Martino and Wirth, 1990; Olson, 1988),
the lack of telework knowledge, and the negative perception toward telework (Ruppel
and Harrington, 1995) are frequently mentioned factors that are expected to influence the
attitude of management toward telework. Certain features such as the inertia, perception,
and management style will go through changes once management is provided with an
appropriate information about telework as well as the positive feedback from existing
telework program. For instance, a study by Frolick et al. (1993) shows that management
adopted a more result-oriented, management-by-objective approach after the introduction
of telework.
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2.SJ

Implementatioii

Once the decision is made to adopt telework, details of the teiework program are
designed considering motivational factors and existing constraints. The constraints are
divided into intra- and inter-organizational ones.

Intra-organizational constraints: Constraints are primarily classified into structural-,
technological-, and resource-related ones. As structural constraints, a high degree of job
specialization (or high professionalism), a low centralization in decision making and
power, and less formalized rules, policies, and job evaluation systems may make the
design of telework easier (Damanpour, 1991; Ruppel and Harrington, 1995). An organic
rather than hierarchical structure and smaller size may make telework adoption easier at
an organization (Zamindar, 1995). Besides, task factors including portability (Venkatesh
and Vitalari, 1992), autonomy and responsibility (Kwon and Zmud, 1987) and rules to
control organizational behavior (Brandt, 1983) are firequently mentioned structural
constraints. The degree of electronic linking (Lucas and Baroudi, 1994) and security
aspects of IT (Gordon, 1988) are the types of technological constraints. Availability of
slack resources that bear the cost of purchasing technology and other requirements, and
of instituting a telework program are examples of resource constraints (Damanpour,
1991; Olson, 1988).

Inter-organizational constraints-. Governments and unions are the sources of major interorganizational constraints (Martino and Wirth, 1990; Rao, 1997). The govenmient can
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directly and indirectly a£fect organizational efforts for telework introduction through
regulations and influences (King et. al, 1994). Regulations on employment status,
worker's compensation, zoning, and income tax structure affect the organizational
attitude toward telework (Gordon, 1988). Incentives are an example of the governmental
influence.

A government can facilitate telework adoption in private organizations

through corporate income tax credits or reimbursement for start-up or training costs
(Gordon, 1988). Real estate tax incentives for satellite or neighborhood work centers are
another form of the positive influence from a government (Gordon, 1988).

The government provides an effective pulling force for the social diffusion of telework
by furnishing the cumulated knowledge of telework from
(Mokhtarian, 1991).

its own experience

Experimental or formal introduction of telework at private

organizations involves not only the mobilization of necessary resources, but also the
expertise on the distributive design of an organization. The lack of relevant information
and experience regarding telework constitutes a significant barrier to the adoption effort
among private organizations. In this case, the public sector's involvement in telework
programs and the provision of empirical knowledge on telework plans, procedures, and
findings could render a guideline for the implementation effort and reduce the risk of
failure as well (Mokhtarian, 1991).

Unions appear to be suspicious of telework, especially home-based telework, because the
teleworker's isolation may subject him/her to exploitation and make the organization of
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workers difficult (Martino and Wirth, 1990).

Because of the potential risk for

fragmentation among teleworkers, unions favor a collective fonn of telework such as
satellite offices. Their requirements frequently conflict with organizational policy in
implementing telework programs. For example, unions in some cases ask for their
participation in the planning and decision process of telework (Martino and Wirth, 1990).
Rao (1997), in the case study of a Japanese company, reported the disagreement in the
selection criteria of teleworkers in which the union insisted on seniority-based selection,
whereas management preferred performance- and motivation-based choice.

He

suggested that the union and the resistance from middle management are two major
hurdles to overcome for a large-scale implementation of telework.

Telework features-. The intra- and inter-organizational constraints, along with the
motivating factors and the degree of man^ement support, are expected to determine
initial features of telework. Scope of telework, temporal (i.e., fully distributed, partially
distributed) and spatial structure (i.e., satellite office, home office), a measurement
benchmark of telework effectiveness, design of information technology, organizational
policy on telework, and task structures are frequently discussed (Brandt, 1983). As for
the task design for teleworkers, principles such as task structuring and clustering of
responsibilities (Rao, 1997) could be adopted. However, in that such guidelines could
engender side effects such as the sacrifice of autonomy, of job enrichment, and of
satisfaction from teleworkers, job redesign based on the guidelines should be approached
with care.
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The spatial structure of telework is especially an important design issue. I suggest that
the comprehension of different implications between collective and individual forms of
telework is vital in terms of telework effectiveness. For instance, although most existing
studies have focused on working-at-home, collective forms of telecommuting such as
satellite ofSces and neighborhood work centers provide richer choices in designing
telework (Bui et al., 1996). In fact, it has been suggested that more telework will take a
form of a work center because of its expected advantages over working-at-home.
Increased confidence in the worker's productivity, higher levels of secimty, opportunities
for social interaction, and better access to information and equipment are among these
(Mokhtarian, 1991). Reduced need for coordination and supervision is also expected
because the less dispersed the spatial structure, the less attention is paid to the aspects of
an organization's formal structure (Brandt, 1983).

Additionally, the most notable

potential advantage of work centers is the capability to relax alleged requirements of
personality, task types, and part-tune work in home-based working (Mokhtarian, 1991).

The potential of work extemalization (Korte, 1988) should also be investigated during the
design stage of telework. Prevalent downsizing of organizations (George et al., 1992)
and outsourcing (Martino and Wirth, 1990) of routine tasks to contract-based workers
already reflect the trend of functional specialization of organizations. The extemalization
of routine tasks could provide a win-win situation for both organizations and contracted
workers. The former are benefited by the powerful governance mechanism of outcomeoriented contracts that curb the opportunism of teleworkers (Eisenhardt, 1989), as well as
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by saving the costs regular employees incur. The contracted workers (i.e., former
employees, the disabled, and the aged), on the other hand, make an income based on the
flexible part-time work at home.

Telework acceptance'. Organizational acceptance of a telework program is determined
based on its perceived utility. As an administrative innovation, telework is different from
technical innovations in the nature of acceptance. Unlike technical innovations in which
users mostly decide the degree of acceptance, the acceptance for telework is subject to
both users of the iimovation and management. However, as management is the major
source of resistance for telework (Gary et al., 1993; Gordon, 1988; Ide et ai, 1996), 1
speculate that the positive confirmation &om management is the determining factor for
the sustenance and further diffusion of a telework program.

2.5.4 Institutionalization
Institutionalization involves the routinization of telework as an organizational structure
and increased intra-organizational diffusion (Kwon and Zmud, 1987; Wolfe, 1994).

Validity: If telework is accepted firom workers and management, then it becomes routine
and infused as part of the organizational design. The degree of the infusion of telework
as an organizational structure is contingent on its compatibility with existing
organizational norms. Compatibility is a positive indicator for the effective adoption and
diffusion of an iimovation (Premkumar et. al. 1994; Rogers, 1983). A teleworic program
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that fits current organizational procedures, value systems, and infrastructures would have
a higher chance of success and further difEiision. The compatibility factors are classified
into technological and organizational validities (Figure 2.3).

Technological validity requires that established IT should be able to support the internal
process between an organization and teleworkers.

For this, IT should provide an

effective accessibility of information and data, transportability of work (i.e., workflow
management), communication, coordination, and monitoring mechanisms (Jacobs, 1995;
Venkatesh and Vitalari, 1992). Increased standardization of IT (i.e., intra- and interorganizational networks), of hardware, and of software applications would also boost the
technological validity.

Organizational validity contains both organizational and personal factors. Organizationwide validity includes procedures, value systems, and cultures (Bui et aL, 1996; Frolick
et al., 1993). Job related characteristics such as autonomy, flexibility, enlargement, and
enrichment are the personal factors. Teleworkers given enlarged jobs with high degrees
of control, autonomy, and flexibility are, in general, expected to show better performance
and satisfaction (Olson, 1988; Olson, 1989; Venkatesh and Vitalari, 1992).

Intra-organizational diffusion*. I posit that further division of a telework program
depends on its performance and the degree of managerial support.

The intra-

organizational diffusion of telework varies across organizations (Ruppel and Harrington,
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1995). Whereas some pilot or formal telework programs are scaled down or canceled
abruptly, others lead to a progressive evolution. Although the top-down approach for
stimulating telework is a powerful intervention in the initial stage, internal diffusion and
long-term siistenance of telework are facilitated when the effectiveness of the existing
telework program is recognized and when management could read its strategic value.
From the conceptual model, I suggest that the effectiveness of telework be contingent on
its features, the level of management support, organizational constraints, and the degree
of compatibility (Figure 2.4). As for the measurement of telework effectiveness. Table
2.7 provides a list of variables that could account for the evaluation. Positive evaluation
from management would boost the chance of further diffusion of telework and facilitate
relevant changes within the organization. Here, I propose a modified form of supplypush and demand-pull theory (King et al., 1994) that the initial introduction of telework
depends on the push of management, but the additional pulling force for further intraorganizational diffusion of telework comes from the perceived effectiveness of the
telework program. Furthermore, unless management recognizes telework as a solution
for long-term problems and opportunities, further intra-organizational diffusion of
telework would be hard to expect. Therefore, it is proposed that:

Proposition 5: Further diffusion of an existing telework program in an
organization is conditioned by two important factors; perceived effectiveness
of the current telework program and management's recognition of its strategic
value.
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Implementation
Features
Management
Support
Telework
Performance
Constraints

Compatibility

Figure 2.4, Contingency for telework effectiveness

2.6 Implications of the Model: The Role of IT in Telework
The role of informatioii technology in telework has been controversial regarding whether
it is the driving force for intra-organizational adoption and diffusion of telework or a
facilitating factor that enables distributive forms of organizational design. The majority
of study supports the facilitating notion of IT in telework development (Bui et al., 1996;
Gordon, 1988; Martino and Wirth, 1990; Mokhtarian and Sato, 1994; Olson, 1988).
Certain studies take a compromising stance by suggesting that technology is the fimction
of structure in which it operates, as well as an active agent of organizational effort for a
change (Venkatesh and Vitalari, 1992).

1 suggest a dual influence of IT in telework development: it is an instigator for social
changes and a facilitator for organizational changes. The rapid development of IT is a

planned innovation in the social context (Ide et aL, 1996). Advances in infonnation
technology are bringing about profound environmental changes that become a source for
stresses or opportunities for an organization. In this social context, IT is an innovation
force that indirectly triggers organizational change efforts such as the adoption of
telework. IT, as a facilitator for internal changes, performs its role as an "mediating
technology" (Thompson, 1967) for need-driven telework implementation.

In this

context, IT is the catalyst for intra-organizational change, not a determining factor
(Olson, 1989).

Zamindar's regression study (1995) between existing levels of IT

infrastructure and telework adoption shows IT's role as an important facilitator for the
organizational effort.

Four different ways that IT can benefit organizations and teleworkers are identified.
First, IT enables the routinization of organizational processes such as workflow
implementation and the automation of routine tasks. Routinization and automation not
only reduce the need of potential work extemalization of routine tasks, but also can result
in job enlargement and enrichment of teleworkers (Korte, 1988). Second, the need for
part-time telework arrangement (i.e., partly working at home and partly in the office) may
be reduced with the introduction of technology that enables full realization of telework
potential (Korte, 1988). Third, the application of IT can make up the loss of effectiveness
in internal processes that the distributive nature of telework undermines. For instance,
effective IT designs can relieve the difficulties of workers' coordination, control, and
supervision that telework programs frequently entail (Martino and Wirth, 1990; Olson
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and Primps, 1984). Also, time delay of receiving information (i.e., response and data
transfer) and difBculty in access to information and resources (i.e., information on paper)
as a by-product of telework could be addressed (Nakamura et al., 1995). Finally, the
effective usage of IT can improve other frequently discussed side-efifects of telework
such as the feeling of isolation among the teleworkers (Mokhtarian, 1991; Olson, 1989)
and facilitate the relaxation of suitability assumptions on personality and task
requirements (Gordon, 1988).

A variety of IT tools are available for telework use, but the research on the implication of
ITs from the telework perspective is highly limited. The study by Nakamura et al. (1995)
is one of a few that attempted to understand the relationship between types of IT support
and organizational (i.e., work styles) and personal (i.e., degree of interpersonal
relationship) variables. Based on the test between two remote local offices in Japan, they
suggested that even the most advanced form of IT such as video-conferencing cannot
replace face-to-face meetings when highly complex communication tasks (i.e.,
persuasion/negotiation) are involved. Their research supports the information richness
theory (Markus, 1994) that IT media are not as rich in information carrying capacity as
face-to-face communication. However, the study by Ide et al. (1996) that used the same
test sites, reports that the utility of IT (i.e., its functions and limitations) is understood
differently among different user groups. They posit that social/structural interactions are
more prevalent forces that decide the IT use of teleworkers rather than their perception of
information richness of media, thereby supporting the social context and definition
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(Markus, 1994) aspect of IT usage. Limited empirical studies of telework on IT appear to
support the social definition of IT by indicating that IT that is commonly available and
can be used spontaneously is more convincing (Mokhtarian and Sato, 1994; Sproull and
Kiesler, 1991). Therefore, it is proposed that:

Proposition 6: General-piirpose ITs (i.e., email) have a larger impact than
specialized ITs (i.e., video-conferencing) in improving the effectiveness of the
internal process between an organization and its teleworkers.

2.7 Summary of the Chapter
In this chapter, I characterized existing telework studies for the conceptual analysis of the
problems and issues in telework, and made suggestions on the direction of future
telework research. The review indicates that existing studies mostly placed their focus
either on teleworker-related issues or on the normative discussions of home-based
working. Also, a number of studies deal with suitability-related issues such as necessary
personality requirements and task elements for a successful telework program. Naturally,
the lack of balanced understanding of telework implications at organizational level is
recognized. In addition, theoretical support in most telework studies is absent.

An attempt is, therefore, made to provide a more complete view of the important issues
of telework by looking into its implications from broad organizational iimovation and
organizational effectiveness perspectives. It is posited that telework should be recognized
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as an innovation with a strategic value, not just a remedy that solves shoit-tenn problems.
Then, I proposed a conceptual model that describes the causal relationship among the
organizational agents, which reveals the spectrum of areas that need more research
attention in the future.

IT-reiated characteristics (i.e., infrastructure and nature of the communication network
among teleworkers) are a telework feature and, therefore, compose a contingency factor
that affects telework performance. In this regard, multidimensional impacts of IT are
discussed from the perspective of telework design and its corresponding effectiveness.
Among these is to reduce the loss of effectiveness in internal processes that the remote
telework undermines. Development of an effective communication network could relieve
the difficulties of workers' coordination, control, and supervision that telework programs
frequently entail. Especially, use of a low cost, but frmction rich, electronic medium such
as email could result in the quality improvement of distributed processes. In this regard,
an empirical study was performed and is described in following chapters. For this, the
role of individual-level and social-level factors on the media appropriation of remotely
scattered teleworkers is studied. Also, examination is made on how the media choice and
other individual- and social-level factors affect the information richness and productivity
of a communication medium, email.
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3. A STUDY OF TELEWORKERS' MEDIA USE AND THEIR PERCEPTION
ON MEDIA AND WORK PRODUCTIVITY

3.1

Background

New infonnation technology as a facilitator for personal productivity and organizational
effectiveness in terms of communication, coordination and decision making, has been
frequently discussed (Culnan and Markus, 1987; Fulk and Boyd, 1991; Straub, 1994).
The new digital media differ from traditional ones in the ways of communication, storage
and retrieval of communication, control over the communication, broadcasting of
information, and spatial and temporal independence (Adams et. al, 1993; Culnan and
Markus, 1987; Weisband and Reinig, 1995). The capability of electronic media could
profoundly affect organizations. Sproull and Kiesler (1991) summarized the effect into
productivity gains and new ways of working. Bypass of formal hierarchy, increase of
communication linkages among individuals, increased span of control, increase in the
volume and variety of intra-organizational communication, and the addition of virtual and
dynamic components in organizational design are examples of the latter development
(Culnan and Markus, 1987; Huber and Daft, 1987; Jarvenpaa and Ives, 1994; Lucas and
Baroudi, 1994).

As a representative electronic medium, email is a general-purpose communication tool
with fimctional versatility that can reduce the erosion of internal processes of a
distributed work arrangement. Email could save hours a week through the elimination of
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un-retumed phone calls and the rapid internal correspondence. It can change patterns of
information distribution in organizations (Sproull and Kiesler, 1986). Email renders
more control than the telephone during the interaction in terms of the final product and
the pace of communication (Trevino and Webster, 1992). It promotes the information
dissemination throughout weak ties and facilitates socialization, as well as problem
solving (Feldman, 1987).

Communication technologies can substitute managerial

coordination functions (Fulk and Boyd, 1991). Rice et. al. (1989) summarized the
outcome of email based communication as substitution effects, communication effects,
and augmentation effects.

These studies strongly suggest that email improves

organizational effectiveness when the communication network is structured for its
effective use.

Relevant communication theories suggest that the use of email be conditioned by a
number of restraining or facilitating factors. From the perspective of adaptive
structuration (DeSanctis and Poole, 1994), the forces could not only influence
appropriation of email use, but also affect the effectiveness of organizational processes.
When constraints become a substantial forbidding force for the positive structuration of
email as a rich and effective communication tool, the communication network of an
organization may under-utilize the potential of email. However, if the conununication
network is structured so that email is regarded as a rich and dependable medium, the
organization is benefited by the increased quality of internal processes resulting from its
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use.

This may be especially true for teleworkers who fi«quently

conduct remote

communications for their distributive work.

To this end, the following two chapters investigate teleworkers' media use and its results.
Based on the theories of media choice and adaptive structuration, I study individual,
contextual, and organizational structures that are expected to significantly influence the
media choice of remotely distributed teleworkers. The study aims, first, to study the
influence of the selected structures on the media use of teleworkers. Second, I look into
the impact of media choice behavior, social structures and individual characteristics on
teleworkers' perception on media richness, and work productivity fi-om email use. This
media study is based on two general-purpose communication media: telephone and email.

3.2 Theories
3.2.1 Theories of Media Choice
Several theories have been introduced to explain media choice behavior of people. These
theories can be classified into four major categories; media richness, social influence,
symbolic meanings, and situational constraints.

Media Richness: Media richness theory suggests that each conununication medium has a
different information-carrying capacity in terms of the feedback capability, types of
language used, the number of cues being used, and the source. The richest medium
provides a face-to-face contact, immediate feedback, visual and audio channels, personal
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source, and natural language communication G^aft and Lengel, 1984). From criteria,
face-to-face talk is richer than telephone and telephone is richer than email.

The

effectiveness of communication is achieved when the users of media effectively match
the complexity of communication tasks with appropriate media. The complexity of a
communication could be measured by a variety of criteria including determinability
(BayStrom and Jarvelin, 1995), ambiguity or equivocality (Daft and Lengel, 1984),
analyzability (Rice, 1992) and variety (Daft and Macintosh, 1981). Nonetheless, the lack
of consistency in empirical findings was pointed (Markus, 1994)

Situational Constraints: Media use could be constrained by contextual or situational
aspects of a communication.

Individual differences in cognitive styles, skills, and

training may become a constraint in media choice (Fulk et. ai, 1990). The distance
between the sender and receiver could impact the media choice. For instance, the larger
the geographical separation, the more email may be used by the workers (Trevino et. al.,
1990). Cost factors may influence the choice substantially (Zmud et. al., 1990). The
time pressure (or communication urgency) to deliver a message could significantly
constrain the media choice (Sproull and Kiesler, 1986; Trevino et. al., 1990). Workers
who need urgent response firom the correspondent may resort to telephone rather than
email. Accessibility to a medium and the critical mass of technology users may increase
the use of the communication medium (Markus, 1990).
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Symbolic Meanings: The symbolic meaning of a commimication medium also could
influence the media use (Trevino et. al, 1990). As a social psychological phenomenon,
any communication medium carries a symbol or meaning in its own right in addition to
actual messages. Trevino et. al. (1987) described it as the symbolic cues conveyed by a
medium.

For instance, written communication may carry more formal authority,

legitimacy or rationality than email communication. Telephone conversation may carry
more authority and concern or caring than email communication (Trevino et. al^ 1987).
People from different status may be more sensitive to the choice of commimication media
than those from equal status. For instance, workers may prefer to use email for the
communication with superiors because of the effect of access equalization and status
equalization (Sproull and Kiesler, 1986).

Social Influence; Social influence theory emphasizes media choice behavior at the group
level. The theory of social influence suggests that influences from co-workers, superiors,
or group norms play a critical role in shaping peoples' media choice behavior. Therefore,
appropriation of communication media is structured by the participants' internal system
and social structures (DeSanctis and Poole, 1994). Because of the social nature of media
use, it assumes that a social network or defined group will show similar patterns of the
media use. From this perspective, the richness of media is a subjective rather than a
rational concept and varies across groups or individuals. Lee (1994) suggested that an
alleged lean medium can become a richer one through distanciation, autonomization,
social construction, appropriation, and enactment processes. Fulk and Boyd (1991)
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suggested four major influences on media perceptions and use: statement fix)m co
workers, vicarious learning, group or organizational norm, and social definition of
rationality. Organizational policies and managerial pressures are also pointed out as
important social influences (Fulk and Boyd, 1991).

3.2.2 Theory of Adaptive Structuration
Adaptive Structuration Theory (AST) is also a suggested theory that explains the use of
information technology and its resulting outcome (DeSanctis and Poole, 1994; Gopal et.
al, 1992). A structure represents the formal and informal rules and resources provided

by technology and institutions (Markus and Robey, 1988). Information technology,
tasks, and organizational environment are listed as some of the major sources of the
structures.

According to the AST, the appropriation of information technology is

influenced by the structures of information technology, tasks, and environment as well as
the participants' internal system such as member's style of interacting and members'
degree of knowledge and experience. Adaptive structuration theory suggests that the
outcomes (i.e., efficiency and effectiveness) of the utilization of an information
technology (i.e., GSS) is conditioned by the social interaction process that appropriates
various structural features (DeSanctis and Poole, 1994). This parallels with O'Reilly and
Pondy's model (1979) in which commimication outcomes (i.e., group relations) are
conditioned by communication process, which, in turn, are constrained by
communication structures (i.e., networks and communication media). AST, at this point.
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is a process-oriented contingency theory that enriches how contingent variables in IT use
are brought into action (Figure 3.1).

Stnictuies of
Information Technology

Other structures
Ex. Tasks.
Environment

Appropriation
ofStructuies
(ex) social
interaction

Decision
Outcomes:
Efficiency
Quality
New
Social
Structures

Users of
Information Technology

Figure 3.1, Theory of adaptive structuration and related structures

3J Hypothetical Model Proposed
Theories of media choice explain how different forces influence the media choice
behavior of people.

Investigation of the media choice theories indicates that the

influencing forces could be largely classified into social and non-social ones. Unlike the
social influences, perception of media richness, symbolic considerations, situational
constraints, and conununication tasks are mostly non-social (or individual-level)
variables. Here, the non-social variables are collectively named as contextual variables.
The media choice theories, however, do not explain how personal characteristics (i.e.,
demographics) affect the media use of people. The media choice theories do not elucidate
possible associations between the appropriation of media and the effectiveness of work.
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Theory of adaptive structuratica (AST) nicely builds a bridge between media
appropriation and the effectiveness of work. Under AST, all the social and non-social
level forces that influence media choice could be understood as structures.

And,

depending on how communication media is used given the structures, the effectiveness of
work could be affected and also new social structures (i.e., characteristics of
communication network) could emerge. From these theories, a procedural model that
hypothesizes teleworkers' media use and its effect is proposed. The model captures the
relationships among contextual structures, individual characteristics, social (or
organizational) structures, and telework outcomes (Figure 3.2).

With the model, it was postulated that teleworkers' media use is the result of the
dynamics of three forces: individual, contextual, and social structures. Individual
structures represent teleworkers' personal characteristics such as demographics. Although
not represented in the media choice theories, personal structures are added in the model
because they profoundly affect the degree of adoption of innovations such as email
(Damanpour, 1991; Kimberly & Evanisko, 1981; Rogers, 1983).

Social structures

represent social influences (i.e., management support and peer pressure) on the media use
of workers. Each of the contextual and personal structures could become either an
inhibitor (or a constraint) or a facilitator for the adoption of a specific medium. However,
it is posited that the social influences become an intervening force that overcomes the
constraints, as well as a direct enforcer for a medium use.
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The telework outcome represents the effectiveness dimensions of telework resulting from
the use of communication media. Teleworkers' performance (i.e., productivi^), overall
effectiveness of a telework program, and the perception on communication media (i.e.,
information richness of a medium) are identified as the major categories of the outcome.
It is proposed that the outcome of telework is associated with teleworkers' media
appropriation as well as with personal characteristics and social structures. ADT posits
the emergence of new structures resulting from
technology (DeSanctis and Poole, 1994).

the appropriation of information

The bi-directional nature between the

structures and the telework outcome is also backed up by Contractor & Eisenberg (1990)
who emphasize a duality nature between agency and structure of media use. Therefore,
the associations between media use and telework outcomes, and between other structures
and telework outcomes are represented with a recursive relationship rather than with an
uni-directional relationship.
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Social structures (ex. Management Support)
Individual structures
Contextual structures
of media use

Teleworkers'
Characteristics
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consideration

u Ir
Situational
constraints

Teleworkers'
media
Appropriation

IT
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Task
Characteristics

Communication
Network
Appropriation of Media
Individual & Group-level

Teleworker's
Performance
Telework
Effectiveness
Media
Perception
Telework outcome:
Individual & Group-level

Figure 3.2, Hypothetical model of teleworkers' media use and their performance

3.4 Development of Hypotheses
3.4.1 Variables in Consideration
3.4.1.1 Dependent Variables.
Media choice is a binary variable with email and telephone as two categories. This study
aims to evziluate two different aspects of the media use: influencing forces of
teleworkers' media choice and its corresponding implications. In spite of the similarity
as general-purpose communication media, email and telephone are vastly different in the
functionality and the mode of commimication.

The study on teleworkers' choice

S2

behavior between two media, therefore, is expected to bear important implications in
terms of the effectiveness of telework.

The other dependent variables are related with the perceived effectiveness of a
communicatioa medium, especially email. Two dependent variables are used to measure
this: Perceived media richness of email and perceived productivity of email use.
According to the theory of social definition in media use, media richness is a subjective
concept that can be redefined or restructured by the users of communication media.
When email, generally perceived as a lean medium, is effectively adopted as an
alternative for rich media, the widespread use of email could resxxlt in the significant
increase in the quality of telework processes. Furthermore, teleworker's perceived work
productivity may be different depending on how the available technology is appreciated
and appropriated.

3.4.1.2 Independent Variables
Based on the hypothetical model proposed (Figure 3.2), important variables belonging to
each structure are identified for empirical validation. For the identification of variables
pertaining to the contextual structures, a comparative review between telephone and
email is made and summarized from two utility perspectives, conveniently named as the
information richness and the functional richness.

Also, irmovation literatures are

surveyed to study individual and social variables that could significantly affect the
adoption and use of new technologies.
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Telephone, in general, carries richer information than email mostly because of its
capability for synchronous communication through the natural voice. Synchronici^ and
natural voice are generally thought of as the most efficient way in dealing with complex
and equivocal communication. The synchronicity enables a high degree of interactivity
and the natural voice delivers a variety of communication-related cues between
communicators (Daft and Lengel, 1984).

However, email has its own flmctional

advantages that are not provided by telephone.

Among the most distinct are the

broadcasting ability, management and archiving of communications, access to resources,
communication cost, and flexibility

(Adams et al., 1993).

The differences are

summarized m Table 3.1.

Telephone

Email

Information Richness
Synchronicity
Synchronous >
Natural voice >
Language
High
>
Communication-related Cues
High
>
Complexity of Communication
(Determinability, ambiguity, analyzability, equivocality)
Functionality richness
Broadcasting information
Archiving, management of comm.
Access capability to resources (DB)
Easy of use
Communication cost
Temporal and spatial flexibility

1 to 1(dyadic)
Low
Low
High
High
Low

<
<
<
>
<
<

Asynchronous
Text
Low
Low

1 to m(propagation)
High
High
Not as easy as telephone
Low
High

Table 3.1, Comparative review of telephone and email
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Theories (Rogers, 1983) and empirical studies on innovation (Damanpour, 1991) confirm
that adopter characteristics and organizational attitude have a substantial influence on the
adoption of a new innovation such as information technology. Management support on
an innovation, position (status), longevity in job tenure, educational factors, inertia, the
lack of knowledge, negative perception, and perceived ease of use are frequently
discussed (Fulk et aL,1990; Rice et al., 1989; Rogers, 1983; Steinfield, 1986).

Ten independent variables are chosen to explain media use of teleworkers and its
corresponding effectiveness: communication types, urgency of communication, time of
day, geographical separation, sender status, receiver status, management support, age of
teleworkers, years of email use, and ease of use for email. Variables of contextual
structures are chosen so that they reflect differences in related utilities between telephone
and email. The classification of the selected variables and their related utilities is
displayed in Table 3.2.
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Indenendent variables
1. Contextual Structures
Situational constraints
Urgency:
Time
Geographical
Separation
Symbolic considerations
Receiver status
Task structures
Types of conununication
2. Individual structures
Age
Years of Email use
Sender status
Perceived ease of use
3. Social structures
Manaeement support

Related Utilities
Synchronicity
Synchronicity, temporal flexibility
Communication cost, temporal and spatial flexibility
Comrnxmication-related cues
Complexity of communication
GDeterminability, ambiguity, analyzability, equivocality)
Innovation adoption of IT
Innovation adoption of IT
Commimication-related cues
(i.e., authority, formality, care)
Innovation adoption of IT
Ease of use
Innovation adoption of IT

Table 3.2, Independent variables and the corresponding utility

3.4.2 Hypotheses Proposed
For convenience, hypotheses are developed and classified under the categories of
contextual factors, teleworkers' characteristics, management support, and media use
and its outcome.
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3.4.2.1 Contextual Factors Related
Hypothesis on media use
The study by Steinfield and Fulk (1986) suggests that, the farther managers are
geographically separated, the more they tend to use email even for complex
communications. Rice et. ai, (1989) also showed the positive correlation between the
degree of distribution and the use of email.

This positive association between

geographical distance and high email use may be partially the result of the cost
consideration because email is virtually a charge-free medium. Therefore, it is proposed
that

H1:

Teleworkers adopt email more than telephone as the geographical distance
to the correspondent increases.

The time pressure or urgency of communication significantly influences media choice
(Trevino eL al., 1990). This situational urgency of communication is closely related with
the need for the timely feedback of information. The capability of a communication
medium for timely feedback comprises one of the richness criteria (Daft and Macintosh,
1981; Markus, 1994). According to the criteria, the synchronicity of telephone and
asynchronicity of email is one of the primary reasons that make telephone a richer
mediimi than email. For instance, the more time pressure managers have, they tend to
choose telephone over email (Trevino et. ai,1987). Therefore, it is hypothesized that:
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H2; Teleworkers adopt email more than telephone as the urgency of
communication to the correspondent increases.

Time factor is also included in the survey to investigate its impact on the choice between
telephone and email.

As telephone provides an instant feedback, we expect that

telephone use is more unplanned and, therefore, its use is more evenly distributed
throughout the day than email. Whereas, because of the asynchronicity and the lead-time
for responses, we expect that the use of email is more planned and concentrated in an
earlier time of day. Therefore, it is proposed that:

H3:

Teleworkers adopt email more in an early time of day, but the frequency
of email use reduces and that of telephone use increases as the time
elapses.

The association between the receiver status and media use can be investigated from
the viewpoint of symbolic cues each medium conveys. Barry and Bateman (1992)
looked at the medium choice from the influence in dyadic relationships. According
to them, downward communication is more focused on securing compliance.
Whereas lateral and upward communication involves more uncertainty than
downwards. Therefore, richer medium may be more appropriate for the lateral and
upward correspondence than for the downward commimication. Conversely, the use
of telephone appears to carry more formality than email communication (Trevino et.
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a/., 1987). Therefore, teleworkers may use more formality-bearing medium such as
telephone for upward communication. Therefore, I suggest the following hypotheses
on the status and teleworkers' media use:

H4;

With the increase in receiver status, teleworkers adopt telephone more
than email.

Nakamura et. al. (1995) and Ide et al. (1996) classified communication tasks into
different levels of purpose: report, inquiry, work coordination, discussion, creation, and
persuasion/negotiation ordered from low to high complexity. Task complexity is a multi
dimensional concept that could be defined in a variety of ways including ambiguity,
analyzability, variety, prior determinability, and so on (Bystrom and Jarvelin, 1995; Daft
and Lengel, 1984; Rice, 1992; Daft and Macintosh, 1981). It also could be understood
largely as a psychological phenomenon or as an objective concept (Campbell, 1988).
Therefore, it might be hard to generalize the complexity of a communication based on its
type. However, the variable is useftil for making a reasonable judgment about the
relative complexity of a communication. For instance, reports and inquiries belong to
relatively simple information processing tasks because the input, process, and output are
determined a priori (Bystrom and Jarvelin, 1995). Compared to inquiries, reports are
closer to the automatic information-processing task. On the contrary, work coordination,
discussions, and persuasion/negotiations are decision-related communication with an
end-state that is hard to be determined a priori. They have alternatives of end-states and.
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therefore, require higher informatioii load, higher diversity, and higher rate of exchanges
(more interactive) in the communication to reach an end-state.

Discussions and

negotiations might be more unexpected and unstructured than work coordination in
which a case-based arbitration plays a major role for recognized differences (Bystrom
and Jarvelin, 1995).

To validate the reasoning, an empirical test is conducted through a survey item that asks
to assign the relative order of complexity for communication types. Then, the order of
complexity is decided based on two sample t-tests between neighboring categories of
communication types (see Table 3.3 for the t-tests). The average scores and two sample
t-tests confirm the order suggested by Nakamura et. al. (1995) and Ide et. al. (1996).
However, teleworkers did not differentiate inquiries and work coordination in terms of
their complexity. The summary of the order is made as follows.

1.
2.
3
4.

Reports
Technical/non-technical inquiries. Work coordination
Technical discussions
Persuasions/Negotiations

Averaee
Report
1.58
Technical/non-technical inquiry 2.74
Work coordination
2.76
Technical discussion
3.97
Persiiasion/Neeotiation;
4.45

Min
1
1
1
2
3

Max
5
5
5
5
5

T-stat
-5.383
-0.087
-4.402
-2.044

P-value
0.000*
0.931
0.000*
0.048*

Table 3.3, Two-sample t-test for the complexity of communication
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Based on this infonnation, the following hypothesis is suggested regarding the task
complexity and media use:

H5:

With the increase in the complexity of communication tasks, teleworkers
adopt telephone more than email.

Hypothesis on media richness and productivity
According to the hypothetical model, contextual factors influence the media use of
teleworkers, but not the perceived richness and work productivity of email. The model
indicates that only individual and social (or organizational) factors have a direct impact
on the media richness and work productivity variables. However, thought must be given
for the possible impact of the contextual factors in shaping the outcome variables.
Through this strong inference that tests possible alternatives of hypotheses, the validity of
the conceptual model is examined. Therefore, the following hypotheses are proposed:

H6: Individual context factors in media use are associated with perceived media
richness of teleworkers.
H7: Individual context factors in media use are associated with the sense of work
productivity from email use.
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3.4.2.2 Personal Characteristics Related
Personal characteristics are important indicators of adoption for new innovations (Daft,
1978; Damanpour, 1991; Kimberly and Evanisko, 1981; Rogers, 1983).

For instance,

aged people may find it harder to adopt new technologies than younger people because of
the substantial effort required for the learning process. Because of the required learning
curve in information technology, people with more experience and knowledge on IPs
may adopt these more easily. Also, the e^ed people or the people in a higher status at an
organization may have higher inertia in changing their behavior and in adopting a new
way of communication. From another perspective, people in high status, in general, deal
with unstructured or highly interactive tasks, which may entail more complex
communications (Panko, 1992; Zack, 1993).

In that case, they may adopt rich

communication media more to reduce the equivocality or ambiguity of commimication
and to increase the shard meaning (Daft and Lengel, 1984; Rice et. al., 1989). The
personal characteristics, also, may contribute to the different perception on attributes of a
communication chaimel in medium richness, utility, and its productivity. Although a
stream of thought exists that emphasizes the inherent characteristics of a medium, a
number of existing studies indicated the subjectivity of attributes of a medium that is
moderated by social definition and individual factors (Steinfield, 1986). Based on that
reasoning, the following hypotheses are proposed;

Hypothesis on media use
H8:

Age is inversely associated with email-oriented communication.
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H9;

Email experience of a worker is positively associated with the adoption of
email for communication in telework.

HIO: Perceived ease of use in email is associated with higher adoption of email for
telework communication.
HI 1: Teleworkers in a higher status adopt telephone more than email than those
in a lower status.

Hypothesis on perceived media richness and productivity
HI2; Perceived information richness of email is associated with individual
characteristics of teleworkers.
HI 2a: Perceived information richness of email is negatively associated with
the age of a teleworker.
H12b: Perceived information richness of email is positively associated with
the email experience of a teleworker.
HI 2c: Perceived information richness of email is positively associated with
email's ease of use.
H12d: Perceived information richness of email is negatively associated with
the organizational status of a teleworker.

H13: Perceived work productivity from email use is associated vdth individual
characteristics of teleworkers.
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HI 3a: Perceived work productivity &om email use is negatively associated
with the age of a teleworker.
H13b:Perceived work productivity from email use is positively associated
with the email experience of a teleworker.
HI3c: Perceived work productivity from email use is positively associated
with email's ease of use.
HI 3d: Perceived work productivity from email use is negatively associated
with the organizational status of a teleworker.

3.4.23 Management Support
As a representative form of social influences, the impact of management support for
email is investigated. Management support has been frequently discussed as an effective
force for the adoption and diffusion of organizational innovations (Daft, 1978;
Damanpour, 1991; Kwon and 2^ud, 1987; Rogers, 1983; Webster and Trevino, 1995).
Management is an effective initiating sponsor of, and active change agent for, a new
innovation (Jacobs, 1995; Rogers, 1983).

From the perspective of media choice,

management support can be an effective social influence that redefines the nature of a
communication network at an organization (Schmitz and Fulk, 1991). Two different
types of management support are identified in our study of teleworkers. First, as an
effective initiating sponsor, the manager (or group leaders) of the group (later called
support-group to indicate the existence of the management support in media use)
encouraged newly-joining teleworkers to learn the email currently being used. Second,

94

as the change agent and key communicator, the manger (or group leaders) of the group is
(are) an active user(s) of email. The emphasis of study is placed on understanding its
direct influence on media choice and media perception as well as its role as a facilitator
that overcomes individual and contextual constraints. The following hypotheses are,
therefore, suggested:

Hypothesis on media use
H14: Management support on email increases teleworkers' use of email.
HI5: Management support on email overcomes constraints resulting from
contextual structures and facilitates teleworkers to adopt more email for a
communication.
HI6: Management support on email overcomes the personal characteristic related
constraints and facilitates teleworkers to adopt more email for a
communication.

Hypothesis on perceived media richness and productivity
HI 7; Management support on email is associated with the increased perception on
the inforaiation richness of email.
HIS: Man^^ement support on email is associated with the perception on the
increased work productivity resulting from its use.

95

3.4.2.4 Media Use and its Outcomes
According to the theory of social influence, the perception on a medium (i.e.,
information richness) is developed through a varied of social definition processes
such as peer pressure, group communicatioa culture, and organizational influences.
People do not necessarily count on certain rational criteria in their media choice. The
perception of a mediimi in its richness and capability reflects the nature of a
commimication network that is established over time. Meanwhile, the perception of a
medium and the pattern of media usage influence back the structuration of the
communication network (Contractor and Eisenberg, 1990). From the recursive and
duality-nature between the media perception and the communication network, the
following hypotheses are proposed;

Hypothesis on media richness
HI9: Email is accepted as a richer medium among email-oriented teleworkers
than among telephone-oriented teleworkers.

Hypothesis on media productivity
H20: Perceived work productivity from email use is higher among email-dependent
teleworkers than among telephone-dependent teleworkers.
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Hypothesis between media richness and media productivitv
H21: Perceived productivity firom email use is positively associated with the
perception of media richness on email.

Proposed hypotheses are summarized in Figure 3.3.

Management Support
15

Individual structures

Age

H14

HI7.H18

Status
Years of Email Use
Contextual structures
of media use

H15

Easy of use

u u H8-HII

H12-H13

Teleworkers*
media use
HI9-H20

Urgency
H1-H5

Perceived

E^uctivity

Conmtunication
Network

Location
Types of Comm

Perceived
Richness of
Media

Appropriation of Media

from Email
H6,H7

Figure 3.3, A summary of suggested hypotheses

3.5 Research Methodology
3.5.1 Organization Studied: Local OfRces in Japan.
Research data were collected from the formal telework program operated by Fujitsu
Kyushu Commimication Systems Limited. Telework is gaining a popularity in Japan as a
partial solution for the problems organizations and employees are confronting.
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Motivations of teiework adoption in Japan include the reduction of travel by workers,
reduction of overhead cost, employee recruitment and retention, and improved
productivity (Mokhtarian and Sato, 1994; Spinks, 1991). To this end, the conmiunication
software division has established several local ofBces to provide a better working
environment (i.e., reduce workers' commuting, provide more spacious ofSces and
cheaper housing), to enhance productivity, to reduce operating cost (i.e., cheaper rent that
cost less than 25 percent of Tokyo's), and to recruit and retain local talents. At this point,
the main objectives of local ofSces are quite different from traditional branch offices
whose geographical allocation is based on the strategic need of a company such as
serving local markets and clients. The local offices' main market and clients are not
necessarily local. In the case of Fujitsu, for instance, the main client is either in the US or
in Tokyo.

Furthermore, traditional branch offices, by nature, do not require extensive interactions
with remote offices or headquarters because each branch runs as a pretty independent
functional unit for the operation.

Whereas, the processes at local offices involve

complicated interactions with remote sites to accomplish assigned tasks because more
focus is placed on workers' convenience than functional efiBciency. In this study, the
flmctional unit is project groups that develop large-scale communication software.
Project members are distributed throughout the local offices and therefore naturally
involve extensive communication, coordination, and control among the distributed
teleworkers.
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Figure 3.4, Distribution of local offices (Japan)

3.5.2 Telework Groups and Their Comparison
3.5.2.1 Similarities
This research involves two telework project groups each working on a software
development project. They are named as the control-group and the support-group
respectively. The two telework groups share similarities in many aspects. The two
groups are involved in resembling projects that develop large-scale software.

The
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control-group was developing private branch exchange (PBX) software. The supportgroup was developing central ofiBce exchange software designed for the communication
and product transmission through networks.

The two groups are similar in size. There are 24 and 22 teleworkers in the control- and
support-group respectively (23 and 21 members participated in this experiment). Group
members are distributed throughout several local offices, some of them separated by
about 1,000 kilometers. In spite of the geographical distribution, teleworkers would
show a high degree of group-oriented behavior in media use because of the focused
nature of group projects and the relatively small group size.

The composition of people at these two groups is comparable.

Each group has

programmers, support personnel, group sub-leaders, group leaders, and a manager.
Support workers maintain the technical environment of telework groups.

The

maintenance of local area networks, installation of computers, and the provision of
software tools are their primary responsibilities. Managers, leaders, and sub-leaders
manage a project with different scopes.

Programmers, sub-leaders, leaders, and

managers are in the hierarchical order firom low to high and support staff exists out of
line. The company regards managers and leaders as a management class. Sub-leaders are
on the borderline between the management and programmers, doing both project
management and programming. Their distribution in each group is smnmarized in Table
3.4.
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GTOUDS
Programmer
Support
Sub-leader
Leader
Manager
Total

Control
14
I
4
4
1
24

SuDDort
16
I
1
3
I
22

Table 3.4, Status of teleworkers in each project group

Finally, the provision of communication technology is made identical in two groups.
One telephone is available for every three or four teleworkers and a PC with email is
provided for each teleworker. Other ITs such as facsimile, audio conferencing, and
video conferencing are also available for both groups on equal basis. The control-group
was provided email two and half years ago, whereas the support group had it for two
years. All workers in both groups were fully trained for email and thus could use it
without problems at the time of survey.

lOI

I. Task
2. Group size
3. IT support

Control GrouD
SuoDort Groun
Distributed software development
PBX development
Central office exchange svstem
24 teleworkers
22 teleworkers
Telephone, Email, Fax,
Video-conferencing, Audio-conferencing
One telephone for every three or four members
One computer for each member

4. Email availability
2.5 years prior to
2 years prior to
the survev
the survevfat the start of oroiect)
5. Composition of group
Programmers. Support Sub-leader. Leader. Manaeer
t-stat P-value
6. Average age of teleworkers
29.4
27.4
1.61 0.117
Table 3.5, Contextual similarity between two telework groups

3.5.2.2 Differences
Differences are also noted. First, a difference existed in management (the manager and
group-leaders at each telework group) support for adopting new technological iimovation,
especially email. Being educated about email and its functionality by the company, all
teleworkers in both groups are familiar with it However, there existed two different
forms of management support for email use at the support group. First, all members
newly joining the support-group are encouraged to use email by group leaders and the
manager. This encouragement for email use appears to provide a sustaining force for the
email-oriented communication structure of the group.
management support was available in the control group.

Whereas no such form of
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Second, as key communicators, the manager and group leaders of the support-group
actively adopted email as a general-purpose communication tool. For instance, the
manager at the support-group used email for general announcements for group members
and made him accessible via email. Descriptive statistics also confirms it. The manager
of the control group used email only twice out of fourteen recordings (17%). In addition,
the communication in the control-group is highly centralized toward a sub-leader who
single-handedly sent out almost one-third (55) of total transactions. However, he used
email only 43 percent of total transactions. On the contrary, two group-leaders of the
support-group (the manager did not participate in the experiment) sent 22 and 11 emails
out of 25 and 19 transactions respectively, delivering 75 percent of total commimication
through email. In that key communicators play a major role in shaping the pattern of
media usage (Contractor and Eisenberg, 1990; Lee, 1994), active appropriation of email
by management seems to have created a strong social influence at the support group.

Another noticeable difference is the degree of geographical distribution of teleworkers
and the history of their group project. Members in the control-group are distributed
throughout five local ofSces of the company and have been working on the current
project for nearly 10 years. The teleworkers of the support-group have been working on
the current project for 2 years and are separated into three local ofBces. The supportgroup was formed later than the control-group. Members of the control group were
originally concentrated in one ofSce. Distributed working started about five years ago.
The support group also started in a non-distributive environment and was distributed 6
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months after the project initiated. Table 3.6 displays the summary of differences between
two telework groups.

Control-erouD
SuoDort-erouo
Nimiber of local ofiGces
5
3 (1 customer site)
Locations: Fukuoka(A3)> Kawasaki(A,B), Yohkhama(A), 0-osaka(A),
SaooororA)
2. Management support for Email
Non-exist
Exist
3. Duration of software project
10 vears
2 vears
4. Software development under distributed envirotmient
5 vears
1 vear 6 months
I

Table 3.6, Contextual differences between two telework groups

3.53 Characteristics of Experimental Environment
Important characteristics of the study need to be noted. First, local ofSces enable the
measurement of media use for distributed teleworkers.

Distributed workers' media

choice could be different from that of non-distributed workers because of the factors not
present in non-distributive circumstance. Unlike the latter that meets from time to time,
teleworkers' chance of getting together is minimal. The reduced chance of face-to-face
encounter among the workers may naturally result in a more frequent communication and
coordination need among the workers. The teleworkers carry out their work coordination
via available communication media no matter how complex it is. In addition, long
distance phone calls generate, in general, a telecommunication cost and therefore could
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become a substantial burden for an organization. On the contrary, email is virtually free
of charge. The cost consideration could be a constraint to teleworkers in making long
distance calls.

Second, each project group is composed of teleworkers with different status, from
programmers to a manager (see Table 3.4). Many of the existing studies placed their
emphasis on the media use of management classes, from middle- to top-managers who
have a highly different communication pattern from ordinary employees or professionals
(Panko, 1992). In that virtually all organizations are composed of people in certain
hierarchy, this study represents the dynamics of media-use in both vertical and lateral
relationships.

Third, by using two telework groups with fixed size (24 for control-group and 22 for
support-group), this study aims to study the media use behavior at both group- and
individual-levels. Existing studies mostly use each individual as the unit of analysis and,
therefore, the study of social influence among the members of a defined unit has been
lacking. In the group-level study, the social communication network formed among the
members of a work group becomes the unit of analysis (Contractor and Eisenberg, 1990).
According to the social influence model (Fulk et al., 1987), the members of a telework
group are expected to show the similarity in the media choice behavior. Especially when
the groups have higher density and centralization as this case, the likelihood of collective
behavior increases (Contractor and Eisenberg, 1990).
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Finally, the collection of information fix>m the fonnal establishment of distributive
organizations, not fix)m a pilot program, increases the reliability of analysis by
minimizing the potential bias resulting from experimental environments.

3.5.4 Data CoUectioii
Possible approaches for the data collection is evaluated first.

For this, advantages and

limitations of potential methods are compared from the perspective of our information
need. Several data collection methods were available for this type of study. Like many
existing studies, a perception based survey could be used to measure the media choice
behavior. However, study results based on hypothetical tasks or perceptions have been
subject to questions because of the substantial gap between perceptions and real use
behavior. For instance, the work of Brookhouse et. al. (1986) and Arnold and Feldman
(1981) demonstrates how the subjective weights based on a survey could bias the
outcome of the study. The response bias appears to be larger in more complex judgment
tasks. Recognizing this, Zack (1993) suggested a more rigorous, field-based research for
the study of media use.

Analysis of actual recordings such as email log and telephone recordings could be a
method for data collection. Because of natural settings, this method produces the most
accurate information on media use of teleworkers. However, weaknesses are also noted.
First, the recording does not provide certain types of information such as the urgency of
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communication tasks and the identity of receivers (for telephone), which is only acquired
by self-reports. The resulting incompatibility of data structure would make an objective
comparison of media choice for telephone and email difficult Also, it was brought to my
attention that the use of actual phone calls and email logs would cause a strong resistance
from both manager and workers.

This study employed multiple methods of data collection to complement the weaknesses
each method entails. First, a field-type of survey (APPENDIX 3) is used to collect media
use information in natural settings. For this study, a log sheet was designed and
teleworkers were asked to fill it out whenever they initiated or received a work-related
communication. It collected information regarding contextual structures of media use
such as the types of communication, situational constraints, and symbolic considerations.
Filling out the log sheet could be cumbersome, but it is not an extraordinary task to do in
Japanese organizations. Besides, Fujitsu did check the reliability of the collected data for
possible items by comparing both senders and receivers' email log and confirmed that the
information from log sheets is highly reliable.

As there is a limitation in the form of information that can be collected in natural settings
of media use, a supplemental survey (APPENDIX 4), a follow-up survey (APPENDIX
5), and interviews are used to gather additional information from teleworkers. Both
supplemental and follow-up surveys are perception-based. The supplemental survey
collected information that needs to be self-reported such as the follow-up behavior for
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email conimunicatioii and the media use under a different level of acquaintance. The
follow-up survey was designed to collect the information regarding the perceived
richness of email and work productivi^ from email use. Through unstructured interviews
with two junior and senior engineers from Fujitsu co., information such as management
support, experimental environment, and background information of telework groups are
gathered. Due to the geographical distance, the interview with Fujitsu was carried out
periodically through numerous emails. The potential advantages and disadvantages of
different data collection methods for this study are simmiarized in Table 3.7.

•Perception based survey
Analysis of computer
log information
*Use of log sheets

*Interview

Advantages
Easy to collect

Limitations
Significant gap between perceptions
and real use behavior cause a bias
Accurate info.
Only email related data collectable
Natural settings Limitation in the types of info.
Laneuaee barrier - Jaoanese
Accurate info.
Hard to collect data
Rich info.
(Recording is too much work)
Information of all IT use (Need organizational support)
Natural settines
Unstructured info. Geographic separation
(Hone Kone - Japan)

Table 3.7, Potential approaches of data collection and their comparison
* indicates the data collection method used in this study.

The recording of communication based on the first sxirvey is continued for five working
days from Monday through Friday. Before the start of the experiment, the objective of
the survey was explained at a meeting to solicit the cooperation from the group members.
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The explanation also included how the survey should be carried out and what should be
written on the log sheet so that all teleworkers would have the same degree of
understanding. After the survey, a session was held to exchange opinions on the survey
results as well as to smoothing a way for a foUow-up survey.

3.6 Overall Patterns of Media Use
The analysis of the log-sheet survey reveals that about 92 percent of the communication
in both groups are made through telephone and email. The statistics alone become a
strong indication that the efiTectiveness of a telework program in terms of communication
and coordination would be significantly influenced by the successive use of the general
purpose media. About 8 percent of total commimication was made through fax, audio
conferencing and video conferencing. This study is mostly focused on two generalpurpose communication tools; email and telephone. The comparison indicates that two
telework groups have completely different patterns of media appropriation. The supportgroup is dependent on email whereas the control-group relies on telephone for the
communication (see Figure 3.5). 25 percent and 75 percent of total traffic constitute
email transactions in the control- and support-group respectively. The statistics confirm
that the communication network of the support-group is structured aroimd email, whereas
that of the control-group is structured around telephone.
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Figure 3.5, Media choice for outgoing messages

The frequency of incoming and outgoing transactions that used telephone and email is
displayed in Table 3.8. Both groups had more incoming messages than outgoing ones.
The frequency of out-bounding messages is similar in two groups, but the support-group
has a much larger incoming traf&c than the control-group. As 23 teleworkers in the
control-group and 21 in the support-group participated in the experiment, 7.2 and 8.2
messages/person were sent in each group during the five-day period.

The average

frequency of incoming messages is 11.2 for the control-group and 27.6 for the supportgroup. The two-sample t-test confirms the significant difference in the incoming traffic.
Although certain difference prevails in the average frequency of sent messages, it was not
statistically significant because of large standard deviations at both groups.
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Mode
Send
Receive
Total

Control-erouD SuDDort-erouo
165(7.17)
172(8.19)
257ril.l7>
580C27.6^
422fl8.3->
752G5.8'>

t-stat D-value
-0.35 0.723
-2.91 0.005*

Table 3.8, Two sample t-tests of average incoming and outgoing messages
(Average transaction per person is in the parenthesis)
More frequent use of distribution lists bloats the overall traffic in the support-group (see
Figure 3.6). 11.4% of outgoing emails are based on the distribution list in the controlgroup whereas it is 28.3% in the support-group. This means that about a third of sent
messages in the support-group are delivered in a form of distribution lists. Also, a large
share of incoming messages (68.5 % and 70 % in the control- and the support-group
respectively) are based on the distribution list. As an extreme case, one support-group
member bad 66 recordings and 61 were distribution-list based transactions. As the
distribution list broadcasts a message into multiple recipients, heavy dependence on it
naturally results in the surge of communication traffic in the support group. A large
portion of messages that used distribution lists was broadcasted to 20,22, 30, and even 40
recipients.

Ill

non-dist

control

support

Sending

control

support

Receiving

Figure 3.6, Usage of distribution lists in email commimications

As for the media choice at the individual-level, high standard deviations in both groups
(11.32 and 7.89 for the control- and support-group respectively) indicate a large variation
of transactions among teleworkers. The frequency of sent messages ranges from 55 in
the control-group and to 25 in the support-group. Nine control-group members (39
percent) did not use email at all and went for telephone only. Also, eight support-group
members (38 percent) did not utilize telephone at all and used only email during the
experiment. The use of only one medium for some teleworkers regardless of the
communication tasks and their urgency renders a strong indication that certain forces
other than media-richness-related characteristics influence their media choice.
Furthermore, the similarity in the patterns of media use among teleworkers within each
group manifests that the characteristics of commimication networks are differently
established between two groups (see APPENDIX 2 for each teleworkers' media use).

The patterns of interaction among teieworkers in each group are investigated. In the
control-group, one sub-leader sent out 55 messages (about a-third of the total transactions
of the group) and each of the other group members sent less than 15 messages. The
traffic is more even in the support-group where 5 members (3 programmers and 2 group
leaders) sent 15 or more messages, but no one sent more than 25. This indicates that
there exists one central communicator in the control-group toward whom transactions are
concentrated, whereas the communication in the support-group is more interactive and
balanced (see Table 3.9). The difference of the communication patterns appears to prove
that the email-dependent group has a higher multiplexity of communication. Increased
multiplexity and communication frequency may reduce uncertainty of tasks and facilitate
better coordination, cooperation, and control in the support-group (Contractor and
Eisenberg, 1990).

Messages Sent
0-5
6-10
11-15
16-20
21Total

Control-eroup
14
4
4
0
1
23

Supoort-eroup
11
3
3
1
3
21

Table 3.9, Frequency distribution of sent messs^es
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3.7 Statistical inference
3.7.1 Potential Anafysis Methods
As the hypothesized model is too complex to be validated in an integral fashion, the
validation of proposed hypotheses is conducted based on the divide-and-conquer
approach. For this, a statistical model is developed for each of the three dependent
variables: media use, perceived media richness, and media productivity.

Several analysis approaches could be adopted for the test of hypotheses. From the
categorical nature of variables, categorical data analysis made based on contingency
tables could be implemented. However, the method has two fiindamental weaknesses for
our study. First, as the total fi%quency of each cell is counted based on each media use,
the analysis does not accurately reflect individual-level behavior. In other words, the unit
of analysis in this case becomes each media use, not each teleworker. Also, due to the
limited sample size (this is an intensive, not an extensive study), only two independent
variables are allowed to study for a given dependent variable. A limited number of
variables in a model makes it hard to see the relative weights (or influence) of all the
independent variables in consideration.

Because of the binary nature of the dependent variable, media use, discriminant analysis
or logistic regression could have been used. However, the same method is not viable for
the models with media richness and media productivity where the response is not binary.
Discriminant analysis is appropriate for numeric independent variables. As most of the
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used variables are categorical in nature, discriminant analysis may not be a good choice
for the analysis.

Structural equation modeling (SEM) is another candidate for the analysis of data.
Although this approach has an advantage of analyzing the hypothetical model as an
integral unit, it entails several weaknesses, too. First, most variables (or construct from
SEM viewpoint) have only one indicator item and therefore judging the measurement
error of constructs is difficult Although arbitrary assignment of measurement error can
be done, it could substantially bias the analysis result. Second, sample size (less than 40)
is not large enough to justify the reliability of structural modeling approach. Third, as
unit of analysis is each observation of media use, using the raw data without certain
aggregation could bias the analysis.

General regression analysis based on hierarchical method is used for the analysis. For
this, aggregation of data is made for each teleworker by averaging all the observations of
media appropriation. This aggregation assumes that each teleworker has a certain pattem
or behavior in using communication media. By averaging observations, both dependent
and independent variables (whether dummy or categorical variables) became metric
variables that fit for ordinary regressions. Also, with the aggregation, the unit of analysis
in this study becomes an individual teleworker (see 3.7.3
for more details).

Aggregation of observations

Hierarchical regression models are used to reflect the causal

relationships among variables in the hypothetical model. In the hierarchical regression.
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the order of input variables is decided based on the expected causal relationships of iised
variables.

3.7.2 Measurement Reliability of Multi-indicator Variables
Prior to the implementation of hierarchical regression models, dependent (perceived
media richness and the productivi^ increase) and independent (each of use) variables that
have multiple indicators are tested in terms of their convergent and discriminant validity.

Ease of use
For the independent variable, ease of use (hardware and software related knowledge), the
following indicator items are initially used in the survey:

Q7: I was knowledgeable with the email program.
Q12:1 was NOT good at keyboard typing.
Q15: Our email program was NOT easy to use.
Q21: It was easy to use email system.
Because of the negative questioning, Q12 and Q15 are converted into Q12A = 8 - Q12
and QI5A = 8- Q15 respectively and confirmatory factor analysis is tested. Initial factor
analysis based on maximum likelihood (Table 3.10) indicates that Q7 is somewhat weak
to be included as an indicator for the variable. Therefore, the item is removed from
further consideration. Cronbach alpha (0.85) supports enough inter-item reliability of the
selected indicators.
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Q7
Q12A
Q15A
021

Loadine
Loading without 07
0.45
0.75
0.78
0.75
0.77
0.93
0.90
Cronbach alpha = 0.85

Table 3.10, Confirmatory factor analysis for "ease of use" variable

Perceived richness and productivitv of email
With regard to the dependent variables, the following indicator items are used in the
follow-up survey.

Information richness of email:
Q9:
Q11:
Q14:
Q18:
Q19;

I didn't use email when the communication task was complex.
I was confident that I would get the timely responses for the emails I sent.
I was confident that email would be read on time.
[ used email when the communication needed a quick response.
I used email regardless of the type of communication task.

Productivity increase due to email use:
Q8:
Q10:
Q13:
Q17:

Using email enabled me to accomplish tasks more quickly.
Using email increased my productivity.
Using email made it easier to do my job.
Using email improved my job performance.

Confirmatory factor analysis based on principal component is implemented to see the
convergent and discriminant validities. Initial factor loading indicates a high degree of
convergent validity among the items of each construct and of discriminant validity

between two dependent variables (Table 3.11). Indicator Q9 does not show a significant
loading in both groups, and therefore is deleted from further considerations. Based on the
factor analysis, four indicators are selected to represent the latent structure of two
dependent variables: perceived richness of email and productivity increase firom email
use (Table 3.11). Cronbach alpha (0.89) for each group items indicates high interreliability of the selected items.

Q18
Qll
Q19
Q14
QIO
Q17
Q13
Q8
09

Initial factor loading Factor loading without 09
Factorl Factor2
Factorl
Factor2
0.88570 0.19002
0.88428 0.19329
0.87483 0.15825
0.87022 0.17459
0.83778 0.09196
0.83518 0.10114
0.82816 0.28005
0.82352 0.29462
0.10140 0.87066
0.09524 0.87937
0.34572 0.84555
0.33702 0.86517
0.10557
0.10843 0.84366
0.84274
0.23755 0.78368
0.24446 0.77111
-0.06797 -0.40479
Cronbach alpha: Q8, QIO, Q13, Q17 = 0.89
011.014.018.019 = 0.89

Table 3.11, Convergent and discriminant test for perceived richness of
media and media productivity

A factor analysis based on priors=smc and promax(oblique) rotation is implemented to
see the possible correlation between two identified factors. A significant inter-factor
correlation will mean the existence of a causal relationship between two factors and
therefore that should be reflected in the model validation. The test indicates a substantial
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inter-factor correlation (0.4484) between two dependent constructs. The association is,
therefore, incorporated in the model development and validation.

3.73 Aggregation of Observations
Collected data is based on the media use of teleworkers. Using the raw data as the unit of
analysis could significantly bias the study result because each teleworker has a number of
observations that may not be independent of each other. In this case, aggregation data
could minimize the potential bias of data analysis.

In this study, aggregation of

observations is conducted by averaging observations of each teleworker. It enables data
analysis at individual-level and thus simplifies the analysis process as well as reduces the
potential bias. The aggregation went through a two-stage process.

First, for the variables with multiple indicator items, unit-weight scores are created. For
this, the raw data firom each indicator item are standardized (assuming normal
distribution) with Z scores and the standardized values of indicators are averaged to get
the unit-weight scores for each variable.

For the variables whose values are recorded during each media use, the aggregation is
made by averaging the values. The averages represent patterns of media use for a
teleworker.

For instance, to measure the rate of email use by a teleworker, the

observations (email=l telepone=0) are added and divided by the total frequency of media
use. In this case, a higher value indicates a higher use of email than telephone for a
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teleworker. Prior to the aggregation, a certain category of variables are dropped or recoded to make variables ordinal. For instance, for the location variable, the category of
software factory is re-coded as other locations (or towns) after the surveyed company
confirmed the accuracy of re-coding. Also, the category of 7 (anywhere else) in the
location variable and 6 (anybody else) of receiver status are not counted to make the
variable ordinal. Some missing values resulted from the dropping of the categories
because some teleworkers' answers belong only to the dropped categories. In this case,
the average value of the variable was imputed for missing values. The imputation was
introduced so that the statistical power of the analysis does not suffer from the reduced
sample size. Imputation of missing values did not cause a substantial difference in the
parameter evaluation.

3.8 Hierarchical Regression Analysis
3.8.1

Models to be Tested

Regular hierarchical regressions based on Type I sum of squares are implemented.
Because of the inter-factor correlation between the two dependent variables, perceived
media (email) richness and media (email) productivity, causal structure between the two
variables is also defined in the model specification.

Three regression models are

developed for the test of the proposed hypotheses.

Model 1 studies the influence of contextual, individual, and social structures on media
choice of teleworkers. Interaction terms are added in the model to investigate the
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facilitating role of management support that overcome contextual and individual
constraints. Model 2 investigates the impact of media use, management support, context,
and individual structures on the perceived information richness of email. Model 3
examines the relationship between the perceived productivity of email and independent
constructs (impact of media use, management support, context, and individual structures
on the perceived information richness of email). With the inter-factor correlation, the
dependent variable MP (perception on media richness) in Model 2 becomes an
independent variable in Model 3. Although the hypothesized model does not define an
association between the media richness (MP) and contextual variables, and between
media productivity (TP) and contextual variables, possible relationships are tested. For
this. Model 2 and Model 3 take the form of saturated models that evaluate all possible
connections of involved constructs.

Model I. TMA = MS, TC, CS, MS*TC, MS*CS
Model 2. MP = TMA, MS, TC, CS
Model 3 TP = MP, TMA, MS, TC, CS

where
TMA = Teleworkers' media appropriation
MS

= Management support

TC

= Teleworkers' characteristics
(Age, status, years of email use, ease of use for email)
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CS

= Contextual structures
(Location, time, receiver status, urgency, types of communication)

MP

= Perception on media richness

TP

= Teleworkers' media productivity

3.8.2 Results of Analysis
Table 3.12, 3.13, and 3.14 siunmarize the results of hypothesis tests performed. As
hierarchical regressions are used for the analysis, the order in which the predictors are
listed in tables reflects the order that they are entered into regression models. Table 3.12
represents the hypothesis test regarding the predictors of teleworkers' media use. The
result confirms the theoretical explanation of media use, in which factors of social
influence (management support), personal characteristics (age), and media richnessrelated factor (task) all bear influences in the media use of teleworkers. Nevertheless,
each variable carries a highly different predicting power. The social influence-related
variable appears to have a far more significant role in the media choice among
teleworkers than the other variables.

Except the age variable, other individual characteristics do not significantly infiuence the
media choice of teleworkers. This might reflect the fact that email is an innovation that is
much easier to adopt than other IPs that require a steep learning curve and, therefore,
people with less experience and knowledge do not have much trouble using it. As
described earlier, all teleworkers had enough knowledge on email use at the time of the

122

survey. At this point, overall insignificance of individual characteristics in influencing
media use of teleworkers appears to be justified.

Communication type (or task) as a situational factor has more influence on media use
than age variable. This confirms the part of media richness theory that indicates the
relationship between media use and communication complexity. Unlike the expectation,
urgency of communication turned out insignificant in the media choice of teleworkers.
This could be interpreted from two different perspectives.

First, in the ciurent

cotimiunication network, teleworkers recognize email as a medium that can be adopted
for urgent communications. Second, the insignificance could be the result of the
aggregation process where the observations of each worker's media use is averaged. This
averaging might have neutralized the significance of the urgency factor in deciding the
media appropriation of teleworkers. All the interaction terms turn out to be insignificant.
It appears to indicate that management support on media use has a more direct effect on
teleworkers' media use rather than as a facilitator that overcomes situational constraints.
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Predictors
Tvoel SS
Support
2.350
0.377
Age
Email_year(Emyr) 0.038
0.007
Ease_use
Sender_status
0.047
0.128
Time
Location
0.012
Receiver_status
0.100
0.447
Task
Urgency
0.009
Age*support
0.158
Emyr*support
0.108
Ease_use*support
0-041
S_status*support
0.001
0.000
Time*support
0.024
Location*support
0.052
R-status*support
0.005
Task*support
0.004
Ureencv*suDDort

F-Ratio
26.94
4.33
0.44
0.08
0.54
1.47
0.14
1.14
5.12
0.10
1.81
1.25
0.48
0.02
0.00
0.29
0.60
0.07
0.05

PrHo)
0.000*
0.053**
0.516
0-779
0.473
0.244
0-711
0.301
0.038*
0.751
0.197
0.280
0.498
0.889
0.945
0.600
0.451
0.797
0.831

HvDothesis
H14
H8

H5

Table 3.12, Hypothesis tests for the predictors of media use - Model 1
* indicates a significance at .9 confidence level
** indicates a significance at .95 confidence level

The test of Model 2 indicates that the management support as a social influence again
carries a substantial influence in shaping the perception of information richness of email.
This test becomes a strong indication that, unlike the argument by some studies, the
information richness of a communication mediimi is a subjective, rather than a rational,
concept that can be manipulated.

As a contextual variable, the location of

commimication opponents has a certain degree (but not very significant) of association
with the perception of media richness. The result of analysis confirms that, overall, the
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direct influence of contextual variables on the dependent variable is not substantial.
Furthermore, the media use and individual characteristics do not constitute significant
indicators for the perceived media richness, either. This appears to indicate that the
general criteria of media richness, such as the ability to handle urgent and complex
communications, provide a better explanation for the variable.

Nevertheless, that

conjecture was not supported in this study, either.

Predictors
Media
Support
Age
Email_year
Senderstatus
Easy_of_use
Time
Location
Receiver_status
Task
Ureencv

TvpeI SS F-Ratio
1.207
1.95
3.098
5.00
0.872
1.41
1.014
1.64
0.385
0.62
1.642
2.65
1.491
2.41
2.602
4.20
0.012
0.02
0.007
0.12
0.507
0.82

PrHo)
0.175
0.034*
0.247
0.212
0.438
0.116
0.134
0.052**
0.889
0.733
0.374

Hvnothesis
H17

H6

Table 3.13, Hypothesis tests for the predictors of perceived media richness-Model 2

Test of Model 3 confirms that several indicators including the perceived richness of
email, management support, perceived ease of use on email, and receiver status are
significantly contributing to the explanation of perceived productivity of email. Email
perception in information richness and the management support on email are the most
influential indicators of the dependent variable.

In general, associations between
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situational factors and the perceived productivity and between individual characteristics
and the perceived productivity turned out weak. However, receiver status shows a highly
significant association with the perceived productivity.

Predictors
Richness
Media
Support
Age
Email_year
Ease_of_use
Sender_status
Time
Location
Receiver_status
Task
Ureencv

TvuelSS
5.445
0.010
6.132
0.003
0.362
1.422
0.078
0.366
0.122
3.820
0.002
0.304

F-Ratio
15.03
0.03
16.93
0.01
1.00
3.93
0.22
1.01
0.34
10.54
0.01
0.84

PfHo)
O.OOO^
0.864
0.000*
0.918
0.327
0.059*»
0.645
0.324
0.566
0.003*
0.937
0.368

HvDothesis
H21
H18
H13c

H7

Table 3.14, Hypothesis tests for the predictors of perceived productivity-Model 3

Significant indicators for the three dependent variables are used for the estimation of
parameters in more parsimonious environment. For this, variables that have statistical
significance with .90 confidence are used for the parameter estimation. Standardized
regression coefiBcients are used to compare the relative contribution of independent
variables for the model significance. The summary of parameters for three parsimonious
models is made in Table 3.15.
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In the first model, three selected variables explain about 60 percent of variations in media
use of teleworkers. Management support for email was a positive indicator for the email
use.

The age and the task complexi^ are negatively associated with the email

appropriation among teleworkers. The comparison of standardized weights, however,
suggests that the management support has about 10 and 3 times more influence than age
and task variables. The squared semi-partial correlation confirms that the management
support dominantly influences the media use of teleworkers. It alone explains 44 percent
of variation in media use. Age and task variables added 7 and 8 percent of explanation
power of teleworkers' media use. The parsimonious model is highly significant (P =
0.000).

The second regression model incorporated management support and location as the major
indicators for the perception on the information richness of email. The relatively low Rsquare (0.194) indicates that although the model is significant (P=0.028), the indicators
do not have a high reliability to explain the variation of the dependent variable. Again,
management support has about three times more influence than the location variable in
shaping the perception of media richness. Both variables have a positive relationship
with the dependent variable. It indicates that the farther teleworkers are separated, the
more email communication is recognized as a rich medium. The squared semi-partial
correlation points that about 15 percent of the variation in the perception on media
richness is explained by the management support Location variable explained another
four percent of total variation in the media richness variable.
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In the third regression model, four selected variables explained about 43 percent of
variations in the perceived work productivity from email. Perceived richness of email,
the management support for email, and ease of use are positive indicators of increased
productivity from

email use.

Receiver status is inversely associated with the

productivity. It indicates that teleworkers consider the email communication with people
in higher status as inefScient. The management support again shows several fold
influences than other selected factors. Compared to two prior models, however, the
explanation power from each variable becomes more balanced in the third model.
Perceived media richness of email explains about 20 percent of variation in perceived
media productivity. Management support adds another 14 percent of explanation power
to the media productivity. Ease of use and receiver status are substantially weaker in
adding the explanatory power. Contingent on media richness and management support,
two variables explain additional two and four percent of the variation in the perceived
productivity of email respectively. The model itself shows high significance (P=0.001).
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Den. variable
Media use

Richness of
Email
Productivity
of Email Use

R-sauare Predictor
0.595
Intercept
Support
Age
Task
Intercept
0.194
Support
Location
0.426
Intercept
Richness
Support
Ease of use
Receiver status

Weiehts
1.781
0.403
-0.041
-0.126
-0.971
0.673
0.214
0.043
0.290
0.684
0.176
-0.213

SB
0.458
0.093
0.013
0.015
0.534
0215
0.160
0.295
0.149
0.253
0.135
-1.602

sr^Tvnel
0.442
0.071
0.082
0.150
0.043
0.206
0.144
0.027
0.047

Table 3.15, Standardized least-squares regression weights and standard errors for
significant factors identified
* sr^ = squared semi-partial conelation.

3.9 Summary of the Chapter
The analysis shows that contextual factors and individual characteristics exert a certain
degree of influence on the media selection of teleworkers, on the perceived richness of
email, and on the work productivity firom email use. Management support, age, and types
of communication turned out significant indicators of media use. Email is used more
when there is a support firom management, among younger teleworkers, and when a
communication belongs to a less complex task. Management support put forth a direct
influence on media use of teleworkers rather than an intervening (or facilitating) force
that overcomes contextual and individual constraints. Squared semi correlations indicate
that, overall, the management support, as an efiTective social influence, place a much
stronger impact than other forces in shaping media use among teleworkers.
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Management support and the location of correspondents are chosen as significant
indicators of perceived information richness of email. Analysis result tends to indicate
that the more teleworkers are located remotely from each other, the more they perceive
email as a rich medium. Management support shows higher reliability than geographical
location in explaining the dependent variable. This test confirms that information
richness of a medium is a subjective perception that changes by social influences.
Although there are contextual variables that represent dimensions of information richness
(i.e., synchronicity, complexity of tasks, and types of language), their influence turned
out statistically insignificant.

Perception on media richness, management support, perceived ease of use, and receiver
status significantly affect the perceived productivity of email. Teleworkers appear to feel
that email increases work productivity when it can carry rich information, when it is easy
to use, and when a support exists for its use from organizations. As hypothesized in the
conceptual model, the association between contextual factors and perceived productivity
is weak. However, receiver status showed highly significant negative association with
the work productivity of email use. Management support and the perceived richness of
email are the most reliable factors that explain the perceived productivity of email.

Limitations of this analysis need to be pointed out. First, as shown in the conceptual
model, some of the association relationships are bi-directional. The bi-directionality
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assumes a recursive relationship between constructs. Associations between media use
and perceived richness of email, and between media use and work productivity are those.
Management support and telework outcome is also defined with bi-directionality.
However, this study tested only the uni-directional path through regression models
because of the small sample size. Future smdy should test the bi-directionality adopting a
different method such as the stmctural equation modeling.

Second, although the aggregation of observations increases the statistical power of the
analysis, it may result in the neutralization of information in some variables and
following statistical insignificance.

It is especially possible for situation-specific

variables, whose neutralization may not necessarily reduce the bias in data analysis. For
instance, communication urgency turned out insignificant in explaining the media use of
teleworkers.

However, the frequency

distribution of un-aggregated observations

contingent on the commimication urgency points a positive association between the level
of urgency and the use of telephone (Figure 3.7).
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Figure 3.7, Frequency distribution of media use for levels of urgency

The potential weakness in data aggregation becomes the motivation of the study in
chapter 4.

In the next section, further analysis is attempted using media richness

variables that are highly situation (or observation) specific - especially for
communication urgency and task complexity. For the analysis, the same data utilized in
chapter 3 is again adopted.
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4. MEDIA RICHNESS AND SOCIAL DEFINITION: A SUPPLEMENTARY
ANALYSIS

4.1 Background
The empirical analysis based on hierarchical regressions in chapter 3 used aggregated
data. For the aggregation, observations of each variable are averaged for each teleworker
to represent his (her) behavioral patterns of media use. In general, the aggregation
provides the least biased information about a teleworkers' media use behavior. Because
each teleworker has an individual habit in using communication media, the averaging of
observations is expected to provide the maximum likelihood estimator of the habit From
social influence perspective, the habit (or behavior) of media use reflects the
characteristics of the communication network to which he (she) belongs.

However, certain information could be lost during the ^gregation process. That could
be especially true when the role of contextual structures on media use is studied. Certain
contextual factors such as communication urgency and types of communication are
highly situation-specific and, therefore, independence among the observations could be
justified. In that sense, the aggregation of related data could result in the neutralization of
information, decreasing the level of significance the variables have on media choice
behavior.

With this reason, the role of contextual variables on the media use of

teleworkers is revisited as a supplementary study for Chapter 3. Urgency of
communication, perceived reliability of a medium and the types of commuiucation tasks
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are used for this study. Selected three variables represent three important dimensions of
information richness criteria: perceived task requirement, perceived media characteristics,
and the attitude toward communication media (Fulk et. al., 1987).

The method of categorical data analysis is adopted, in which two three-dimensional
contingency tables are created for the study of teleworkers' media use. The first table
contains the frequency distribution of media choice depending on types of task, project
groups, and types of medium. The second table includes the level of communication
urgency, project groups, and types of mediimi. For the analysis, two statistical tools are
used: the Chi-square test and odds-ratio analysis.

The chi-square test based on

likelihood-ratio (G^) is used to test the existence of association among the factors and
odds ratios are used to evaluate the strength of the association (Agresti, 1984).

4.2

Communication Tasks and Media Choice

The contingency table that contains types of communication, telework groups and
communication media is presented (Table 4.1). Neither telework group used telephones
or email for the persuasion or negotiation. Although it becomes a partial limitation of
this study, the absence of persuasion/negotiations may be natural because the software
development process ustially does not entail these types of communication (Ide et. al.,
1996). Besides, the use of media to provide references, administrative materials and
products (i.e., software) is not counted as these do not involve conmiimication by human
(Just for the information, eight and six cases of this category are recorded for the control-
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and support-group respectively). The frequency distribution shows that, in both groups,
reports occupy the largest portion of overall communication followed by inquiries,
coordination, and discussions.

Control
Group
Support
Group

Tel
Email
Sub-Tot
Tel
Email
Sub-Tot
Total

Communication Types
Renort Inauirv Coord'n Disc'n
44
35
21
7
9
18
2
1
8
62
44
23
13
4
14
2
49
36
19
21
50
32
23
53
31
94
55
115

Total
107
30
137
33
125
158
295

Table 4.1, Frequency distribution of media choice for communication types

Group by Types of Communication Tasks: First, based on the earlier verification
of task complexity (see Table 3.3), categories are merged into "reports," "inquires and
coordination," and "discussions." The test-statistics (P=0.018, Chi-square=8.01, DF=2)
indicates that two variables are associated.

The control group had much smaller

discussions than the support group (5.8 % vs. 14.5 %).

We also can look at the

distribution from the perspective of information processing versus decision-related tasks.
Over 78 percent of all communication is related to information processing (reports and
inquiries) types of task in the control-group, whereas 65 percent belongs to the category
in the support-group. Decision-related tasks (coordination and discussion) occupy a
larger share (35 %) of communication in the support-group than in the control-group

(22.6 %).

Reflecting the similarity of two group projects, the difference in the composition of
communication tasks could be the result of the difference in media use behaviors rather
than the difference in the nature of their communications. In other words, adopting
asynchronous email rather than synchronous telephone for discussions or decision-related
communication requires increased transactions between two parties to reach an end state.
A higher ratio of discussions in the support- group could, therefore, be attributed to the
email-dependent commimication structure in that group.

Group by Media Choice: The significance of the Chi-square test (P=0.00) between
the group and the media factors re-confirms that two groups differ completely in media
use. The control-group prefers telephone to email, while the support-group uses email as
the primary communication tool. The control-group uses telephone about 3 times more
than email, whereas the support-group uses email over 3 times more than telephone.
Regardless of the types of communication tasks, the control-group used telephone more
whereas the support-group used email more. Overall, the control-group has 13.5 times
higher odds than the support-group to choose telephones rather than email.

More

specifically, the odds of using telephone in the control-group is 30, 10, IS, and 70 times
higher than the support-group for each communication type of reports, inquiries,
coordination, and discussions.
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Media Choice by Types of Commimicatioii Task: Next, the association between
media choice and types of communication task is studied. Again, the Chi-square test is
implemented based on the aggregation of task types into three categories of task
complexity.

The significance of test statistics (P=0.007, Chi-square=9.793, DF=2)

indicates the existence of an association between two variables. Despite the association,
the frequency distribution does not reflect expected linearity between two variables. For
instance, more email is used than telephone for discussions that are generally thought of
as highly complex communication.

Next, the association is tested for each group. For the control group, no significant
association exists between media choice and types of communication variables (P=0.180,
Chi-square=3.435, DF=2). However, media choice is highly dependent on types of
communication at the support group (P=0.001, Chi-square=14.970, DF=2). Teleworkers
at the support group used email for most of their reports and discussions. Telephone is
used mostly for inquiries and coordination. When the relationship is viewed from
decision-processing versus information-processing tasks perspective, the control-group
rarely adopts email for former tasks. Email comprises only 9.6 percent of decisionrelated communications in the control-group. Whereas, support-group members use
email rather indiscriminately for all tjrpes of communication. For instance, 72.7 percent
of the decision-related communications are conducted through email. The balanced
appropriation of email for all task types renders a strong indication that email can be a
tool even for the communication that needs a rich medium. The separate analysis implies
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that overall tjrpes of communicatioii task could influence, but do not constitute a critical
force for the media appropriation of teleworkers.

4J Urgency of Communicatioii and Media Choice
Group by Urgency: A contingency table that contains the group, media, and
communication urgency factors is developed in Table 4^. The likelihood-ratio test
(P=0.000, G^== 28.51 with 4 df) between group and urgency factors indicates that the
project of the control-group involves more urgent communications than that of the
support-group. In the control group, about 50 percent of sent messages require responses
within an hour, whereas it is less than 30 percent in the support-group. In that two
telework groups are involved in projects similar in nature, the difference in the sense of
urgency might be the result of a socially defined communication culture. This reasoning
is supported by the interview with the senior engineer at QCS who doubted that the
control-group has more urgent communications than the support-group. He suggested
that the support-group should have a more demanding schedule than the control-group
because the customer for the former is another company.
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Control
Group
Support
Group

Tel
Email
Sub-Tot
Tel
Email
Sub-Tot
Total

Urgency of Communication Tasks
1 n min 1 hour 3 hours Today Tom'w Total
7
36
28
115
32
12
6
8
46
8
10
14
40
20
38
161
42
21
33
9
3
7
12
2
8
44
43
25
122
2
45
155
14
34
11
51
89
66
316
56
74
31

Table 4.2, Frequency distribution of media choice for different leyels of urgency

Media by Urgency: Chi-square test (P=0.001, G^= 74.34 with 4 df) proves the
significant association between the media choice and the urgency of conunimication
tasks. In both groups the portion of email use continuously drops as the communication
urgency increases. Email is twice (in the control-group) and twenty-one times (in the
support-group) more used than the telephone when the urgency belongs to the tomorrow
rather than the today category. Howeyer, telephone is used 6 times more than email
when the communication requires "within 10 minutes" response in both groups. The
significance of the Mantel-Haenszel test for linear association (P = 0.001, Chi-square =
62.35, df = I) confirms the positive linear relationship between telephone and the
urgency, and the negative linear relationship between email and the urgency.

It is noted that, in the control-group where telephone is a preferred medium, members
choose telephone more when the same day response is needed and use email more only
when the response is acceptable for tomorrow or later. However, the support-group
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adopts email more even when the level of urgency falls in the "within an hour" category.
The support-group uses telephone more only when the communication task needs an
immediate feedback within 10 minutes.

In the support-group the odds that teleworkers choose telephone over email when the
response urgency is within 10 minutes is 16.6 times higher than when the urgency is
within an hour. It shows an extreme contrast from control-group where the odds that
people use telephone over email is 1.5 times higher when the commimication urgency is
within 10 minutes than when it is within one hour. Substantial difference in the oddsratio is a strong indication that support-group members are more discriminative in the
media appropriation than the control-group members. And the threshold that divides the
media preference in the support-group falls between 10 minutes and one hour of
communication urgency.

From the linear relationship between the media choice and levels of communication
urgency, it is proved that teleworkers are sensitive to the synchronicity of telephone and
asynchronicity of email when dealing with urgent tasks. Nonetheless, the high degree of
email use for relatively urgent tasks in the support-group and the heavy dependence on
telephone for relatively non-urgent tasks in the control-group strongly support the role of
management support as an effective facilitating force that redefines the communication
structure at the support-group.
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4.4

Reliability of Email and Media Use

The association between teleworkers' media appropriatioa and their perception on the
reliability of email is studied. As an attitude toward communication media (Fulk et. al.,
1987), the perception of email reliability is measured by the telephone follow-up for
email communications. This analysis, therefore, assiunes that the more people feel
confident and reliable on email correspondence, the less will they follow-up email
transactions with telephone calls. An index that represents the construct is created by
adding the answers of question items that ask telephone follow-up at different levels of
communication urgency (question F of APPENDIX 4).

For this, categories of question

items are assigned a reliability score from the lowest 0 (for Always follow-up) to the
highest 4 (for Never follow-up). As there are five items in the question, the teleworker
who never uses telephone to follow-up email regardless of the urgency level gets the
highest reliability score of 20. Whereas the teleworker who always follows up email gets
0 score, the lowest reliability.

The Pearson's Correlation coefBcient, .391 (p=0.0001), indicates the significant
association between email choice and the reliability index. Also, the t-test for average
reliability indexes between observations of email-use and those of telephone-use is
conducted. Higher perception of reliability in email class (see Table 4.3) also confirms
the significant association.
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Media Used
Telephone
Email

Reliabilitv
10.60
14.79

N
123
187

S. E. P-value
0.46 0.0001*
0.34

Table 4.3, Two sample t-test for reliability perception (*: P< .05)

Next, the association between the management support for email and the perceived
reliability on the medium is studied based on two categories of the follow-up variable.
The frequency distribution of teleworkers who always and never follow-up email by
telephone is shown in Figure 4.1. Support-group members usually do not follow-up
transmitted emails even when the communication requires an urgent response. On the
contrary, many control-group workers always confirm email delivery through telephone
calls. The number of "follow-up always" grows rapidly in the control-group as the
commimication urgency increases. It clearly indicates that, unlike those at the supportgroup, teleworkers in the control-group do not regard email as a reliable communication
medium.
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totrfw

tonfw

Shows

•Support
•Control
lOmins

FoOoniHip Never

Follow>up Always

Figure 4.1, FoIIow-up behavior of telework groups
(Values indicate the number of people)

The Chi-square test is used to confirm the association between the management support
and the perceived reliability on email. For this, frequencies of "follow-up always" and
"follow-up never" at each level of urgency are aggregated (see Table 4.4). The test
statistics (P = 0.000,

= 26.7, df = 1) proves that the follow-up behavior is strongly

associated with the group, and, therefore, with the management support. Here, the odds
that a support-group member never follows up an email transaction with telephone call
are 9.5 times higher than that of a control-group member. It is statistically confirmed that
support-group members are a lot more confident that correspondents will pick up emails
in time and therefore feel more confident reljdng on email than control-group members.
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Follow-up Never
Follow-up Alwavs

Control-eroup
30
35

SuDDort-eroup
57
7

Table 4.4, Follow-up of email by telephone

4^ Summary of the Chapter
Communication Characteristics: Data analysis indicates that the perceived reliability of
a medium and levels of communication urgency influence the media use of teleworkers.
In that these factors reflect important criteria of media richness, this study afGrms that the
media richness theory upholds for teleworkers' media use. Overall, commimication task
did not play a significant role in explaining teleworkers' media appropriation. However,
the separate analysis for each group indicates that there is a certain discrepancy between
the support- and control-group in the use of email for different tasks. The control-group
chose email mostly for information processing such as reports and inquiries, and rarely
used it for more interactive and decision-related discussions and coordination. On the
contrary, the support-group is less discriminating than the control-group in the use of
email. More balanced use of email for information processing- and decision-related
communication in the support group confirms the role of management or group leaders in
creating email adoptive communication network among the teleworkers.

The urgency factor shows higher reliability in explaining the media choice among
teleworkers. In both groups, the preference for telephone to email grows as a task entails
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urgent communications. Nevertheless, the sensitivity that the urgency has on media use
was highly different between two groups.

The control-group favors synchronous

telephone even for relatively non-urgent communications. On the contrary, the supportgroup adopts asynchronous email for urgent communications. The control-group uses
email more than telephone only when the urgency falls "tomorrow or later" category,
whereas the support-group uses telephone more only when immediate responses are
needed. This becomes a strong indication that the urgency is a highly influencing force
of media use, but its impact is largely subject to the characteristics of the communication
network in a telegroup.

Management Support: Although media selection was contingent on communication
characteristics, management support as a social influence was phenomenal in redefining
the richness of email and in facilitating its effective use in the support-group. This study
reconfirmed the result of hierarchical regressions. The encouragement on email use and
its active employment as a communication tool fi'om management led to the increased
preference and perceived dependability for email communication.

The role of management in facilitating the new innovation is well reflected by the striking
difference in the communication culture between two groups. Although the media
richness-related constructs influence media choice of teleworkers to a certain degree,
management could effectively overcome the alleged constraints. The analysis, therefore,
confirms that the media richness is an objective concept to a certain degree, however, it
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can be redefined through the social structuration process. The indiscriminate use of email
for more interactive and complex communication tasks, and the broad employment of
email even for the communication that needs an urgent response demonstrate the role of
management in the support-group.

The study attempted to complement the potential weakness of the study in chapter 3 by
looking at each observation for situation-specific variables rather than their aggregated
values. Categorical data analysis approach is adopted for this observation-based study.
Thorough this method, investigation of teleworkers' media choice is done fi'om group
rather than from individual perspective. Therefore, in the level of analysis, chapter 4
supplements chapter 3 where, with the use of regressions, the study is focused on the
behavior of individual workers.
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5. CONCLUSIONS

S.l Characterization of the Methodology
In this section, summary is made on how this study is different from existing studies of
media use and media effectiveness. First, I attempted to look at the implications of media
use. Most existing studies of media use investigated the influence of selected variables
on the media use behavior of people and, therefore, effects of media use on work
performance (i.e., productivity or effectiveness) are largely disregarded. This study,
therefore, looks into the integral understanding of both media use and its effect.

Data collected in distributive environment is used for the study.

Teleworkers

geographically distributed could be different from non-distributed workers in the use of
communication media. Unlike the latter, teleworkers do not have the chance of personal
contacts. Therefore, they may need more frequent communication for coordination,
control, and information sharing among project members.

Furthermore, the spatial

distribution engenders a substantial cost when more traditional media are adopted for the
communication.

Most existing studies of media choice and media effectiveness utilize self-report surveys
because of its convenience in gathering relevant data. However, the reliability of
perception-based study has been subject to questions. Empirical studies showed the
substantial discrepancy between perception and real behavior. To reduce the potential

147

bias resulting finm self-report survey, this study utilized multi-methods in data collection.
Log-sheets are used to collect information in natural settings. Self-reports and interviews
are introduced to acquire additional information unavailable &om the log-sheets.

Many empirical studies focus on the study of media use among management. Also,
certain theoretical developments and their validation are grounded on management and
their media use behavior. It is widely understood that there is a substantial discrepancy
between management and the people in lower hierarchy in the patterns of
communication. Therefore, empirical studies and theories that are rooted on management
behavior may be hard to be generalized.

This study investigated communication

dynamics of teleworkers with different hierarchical status.

The telework groups have a well-defined group boundary (The control- and supportgroup have 24 and 22 members respectively) and shared tasks as a form of the group
project. Most existing studies gathered data firom workers whose group scope is
somewhat loosely defined (i.e., a large organization). Furthermore, the workers are not
cohesive in terms of tasks they are conducting.

It is my argument that the clearly

defined scope and binding tasks facilitates the study of media use in the group level, as
well as the individual level, because the chance of consistency in the media use and its
effect increases. For instance, objective understanding on the relative influence of
individual-level variables, as well as social influence, could be facilitated.
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5.2 Limitations of the Study
Limitations of this study need to be pointed out

First, this study contains several

situational aspects that could result in the paucity of generalizability of analysis. The
study was conducted based on the data from teieworkers of a company. It, therefore, is
an intensive rather than an extensive form of study in which the replicability of test
results may suffer. Also, the subjects surveyed in this study are mostly IT-related
workers. Since, IT workers are, in general, expected to employ new technologies more
easily, the results from this study may not be applicable to other non-IT workers.
However, in that email is quickly becoming a popular medium for the general-purpose
communication, the difference in media use might not be as substantial as it appears.
Future effort to re-evaluate the results should incorporate samples gathered from a
number of organizations to enhance its reliability. Recognizing potential differences in
the media adoption between IT workers and non-IT workers, more attempt should be
placed on the incorporation of teieworkers employed in non-IT fields.

A relatively small number of samples (36 teieworkers) in the hierarchical regressions
could reduce the statistical power of the analysis results. Especially, in that a number of
independent variables (especially in the first regression model) is used for the validation
of the hypotheses, the sample size could be pointed as the weakness of this study. In the
future study, investigation regarding implications of media use can be better served with
increased sample size.
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Bigger sample size not only augments the statistical power of tests, but also enables
additional examinations on the relationships proposed in the conceptual model. It was
hypothesized that some of the relationships (i.e., appropriation of media and telework
outcomes, management support and telework outcomes) among constructs are recursive
rather than uni-directional. However, in this study the bi-directional causality was not
examined via structural equation modeling mostly due to the relatively small sample size.
Future research could expand this study by adopting bi-directional path analysis. This
future direction composes another important reason to increase the sample size.

The data gathered during the relatively short duration (five working days) might not be
sufficient for providing enough external validity. Although the data collection through
log sheets renders highly reliable information, it has a fundamental difficulty in
implementing for an extended period. As pointed in the post-experimental discussion,
filling up the survey sheet whenever a communication medium was used was too much
work for teleworkers.

Although the type of communication tasks was employed to represent their relative
complexity, the approach might have a limitation in that the complexity of a task may not
necessarily follow the defined order. The potential lack of consistency between the type
of a communication and its corresponding complexity could bias the result of our
analysis. We suggest that the future study of teleworkers' media use be better off when
this approach is coupled with more interpretation-based method such as the hermeneutic
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interpretation (Lee, 1994).

The two telework groups used in our study are relatively small project groups consisting
of less than 25 teleworkers. Because of the clearly defined scope of the group boundary
and the nature of the project (\atge scale software development), two groups are expected
to have a highly coherent and focused communication network although the members are
distributed throughout local offices of the company. Naturally, social influences such as
management support would be more easily transformed into an effective vehicle for the
diffusion of a new innovation. From this aspect, the generalization of the study results
into more relaxed situations (i.e.. The group boundary is loosely defined, members of a
group are involved in tasks with different natures, and the group size is bigger than this
case.) might be hard.

Finally, although partially touched in this study, more investigations must be carried out
regarding other dimensions of telework effectiveness. For example, despite the fact that
teleworkers in the support-group used email for all task types, the balanced appropriation
of email does not necessarily mean that their communication is more effective than the
teleworkers in the control-group. It might be that the email-dependent communication
network achieves higher multiplexity. This may unprove the effectiveness of internal
processes, reduce uncertainty of tasks, and facilitate better coordination and cooperation
in the support-group. Also, a significant difference seems to exist in the satisfaction of
media use between two groups. In the post-experiment meeting, a member from the
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control-group asked how they could use email as effectively as the support-group. The
consultation may be an indication that control-group members are not as satisfied with
their current commtmication culture as are support-group members.

5.3 Additional Implications
The data analysis on teleworkers' media use renders additional implications. In the first,
as pointed by Sproull and Kiesler (1991), the need for face-to-face meetings appears to be
reduced dramatically by effectively employing distribution lists of email. The controlgroup held fourteen conferences or meetings while the support-group held only three
during the five days of the experiment. Instead, the support-group frequently used
distribution lists four times more in reception and eight times more in transmission than
the control-group. The large discrepancy in the use of distribution lists and the number of
face-to-face meetings indicates that the two groups are adopting fundamentally different
approaches to solve the need of collective communication and coordination among group
members.

The increase of overall communication volume in the support-group may improve the
effectiveness of group processes. As the statistics indicate, the support-group had almost
two times more traffic than the control-group (36.3 versus 19.0 per person) as a result of
heavy dependence on the email commimication. The reliance on email functions such as
broadcasting is expected to increase the multiplexity of group communication. The
increased multiplexity could reduce the imcertainty of tasks and facilitate organizational
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innovations (Contractor and Eisenberg, 1990). Furthermore, frequent interactions could
contribute to the improved effectiveness of coordination, cooperation, and control among
the group members.

Although dependence on email increases overall volume of communication trafBc, it also
appears to result in a partial increase in the duration of telephone calls. The average
duration of telephone calls are 5.53 (median = 3) and 7.86 (median = 5) minutes for the
control- and support-group respectively. The two-sample t-test (t=-l.83, P=0.068) is not
significant at 95 % confidence level, due to the large standard deviation of observations
and the relatively small sample (n=36) in the support-group. However, the sizable
difference in the averse strongly indicates the possibility that the widespread adoption of
email results in the reduction in the frequency of phone calls, but it increases the duration
of phone conversations. It appears that support-group members use telephone selectively
for tasks that need a more extensive conversation and immediate response.

Finally, this study provides an additional insight to the relationship between the language
factor and IT employment It was suggested that stmctural features of Japanese language
might be an impediment for the effective use of text-based email systems (Straub, 1994).
However, our analysis strongly refutes the language barrier in adopting email. It shows
that the facilitation from management on email could overcome the structural hurdle and
provide enough influence for its effective and broad use.
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5.4 Future Directions
Telework research needs to address other areas in the future. As revealed by the literature
review in chapter 2, a number of telework-related issues remain untouched by existing
studies (see Table 2.5 and Table 2.6). Future research needs to place more emphasis on
the issues for balanced understanding of telework implications.

The implications of the World Wide Web (WWW) on telework and teleworkers'
effectiveness should be addressed. The WWW is creating fundamental changes in
business operations. Especially, the rapid spread of both internet and intranets in business
community enabled by WWW technology will be enforcing revolutionary changes in
business processes. Telework will be the first one that will be both facilitated and
benefited by the changes because Web technology is expected to improve the quality of
information sharing, communication, and coordination among distributed workers. At
this point, the potentials and roles of Web technology on telework programs and
teleworkers need to be investigated.

There are several forms of inter-organizational telework. Most of these distributed work
(nationally and internationally) are established according to organizational strategies (i.e.,
low labor cost). Software companies are outsourcing software developments to India and
China to lower the cost of software development In medical domain, telemedicine
among profession workgroups is gaining popularity as an effective tool to contain
service-related cost and to improve the quality of health service. More companies are
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resorting to strategic alliances to respond to severely competitive markets and the
electronic medium (i.e. EDI) is rendering an efScient method to enhance the quality of
collaborations. These distributed works (or loosely defined telework) engender a variety
of research questions that need to be addressed in the future.

5.5 Conclusions
In this dissertation, teleworkers' media choice behavior and their corresponding
effectiveness of work are investigated. This is a partial effort to understand implications
of communication media on the effectiveness of telework and teleworkers. First, an
empirical study is performed to examine association relationships between individual-,
contextual-, and social-level factors and teleworkers' media choice. Then, how the media
use, individual characteristics, and management support influence the perception on
information-carrying capability and productivity of email is studied.

For this

investigation, a hypothetical model that portrays the causal relationship of the constructs
is proposed. Prior to the empirical study, literatures of telework are reviewed for the
conceptual understanding of the problems in telework. It indicates that most of existing
studies deal with teleworker related issues. It is argued that, to fully realize the potential
of the distributed work, telework should be viewed firom the strategic organizational
innovation that can improve an organizational effectiveness. Based on the changed
paradigm, I proposed an adoption model that emphasizes the importance of
organizational initiative. Implications of information technology GT) on telework are
discussed firom the adoption model perspective. IT is understood as a telework feature
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that constitutes the contingency of telework performance.

The empirical study is,

therefore, an attempt to understand the relationship between use of information
technology and telework effectiveness.

Data analysis indicates that personal

characteristics (age), media perceptions (media reliability), and situational constraints
(urgency and types of communication) have a certain degree of effect on the media
choice of teleworkers. Influence of the structures on other dependent variables, perceived
media richness and work productivity, was also recognized. However, the role of
management support as an important social influence was phenomenal. It effectively
contributed to the redefinition of a commimication network, in which email is accepted as
an information-rich and reliable medium. This study confirms that information richness
of a communication mediimi is an influencing force for media adoption, but it can be
effectively reinforced through social definition processes such as the active management
support. Additionally, teleworkers whose communication network is structured around
email perceived that their work productivity is increased by email use. The analysis
points that perceived increase in work productivity from email use is closely associated
with email's ability to carry rich information, its perceived ease-of-use, and
organizational support for its adoption. The study renders a strong indication that a
telework program could be benefited from the communication network where email is
recognized as a reliable, information-rich, and function-rich medium. Also, the positive
relationship among management support, the nature of a communication network, and
teleworkers' productivity partially validates part of the conceptual model.

156

APPENDIX 1;

UST OF TELEWORK LITERATURE SURVEY

1. BailjTi, L., "Toward the Perfect Workplace?" Communications of the ACM, 32, 4,
460-471.
2. Brandt, S., "Working at Home: How to Cope with Spatial Design Possibilities Caused
by the New Communication Media," Office: Technology and People, 2,1983, 1-13.
3. Bui, T., Higa, K., Sivakumar. V., and Yen, J., "Beyond Telecommuting,
Organizational Suitability of Different Models of Telework," Proceedings of the 29th
Annual Hawaii International Conference on System Sciences, 3,1996,344-353.
4. Devey, T. and Risman, J., "Telecommuting Innovation and Organization: A
Contingency Theory of Labor Process Change," Social Science Quarterly, 74, 2,
1993,367-385.
5. Duxbury, L. E., Higgins, C. A., and Mills, S., "After-Hours Telecommuting and
Work-Family Conflict: A Comparative Study," Information Systems Research, 3,
1992, 173-190.
6. Fritz, E. M., Higa, K., and Narasimhan, S., 'Toward a Telework Taxonomy and Test
for Suitability: A Synthesis of the Literature," Journal of Group Decision and
Negotiation Support, 4, 1995, 311-334.
7. Frolick, M. N., Wilkes, R. B., and Urwiler, R., "Telecommuting as a Workplace
Alternative: An Identification of Significant Factors in American Firms'
Determination of Work-at-home policies," Journal of Strategic Information Systems,
2, 1993,206-222.
8. Gray, P., "The Virtual Workplace," OR/MS Today, Aug. 1995,22-26.
9. Gordon, G. E., The Dilemma of Telework: Technology vs. Tradition, Present
Situation and Future Development of a New Form of Work Organization, ed. Wemer
B. Korte, Simon Robinson, and Wolfgang J. Steinle, Elsevier Science Publishers B.
v., 1988.

10. Gupta, Y. P., Karimi, J, and Somers, T. M., "Telecommuting: Problems Associated
with Communications Technologies and Their Capabilities," IEEE Transactions on
Engineering Management, 42,4,1995, 305-318.
11. Hamer, R., Kroes, E., and Ooststroom, H. V., "Teieworking in the Netherlands: an
Evaluation of Changes in Travel Behavior," Transportation, 18,1991, 365-382.

157

12. Handy, C., "Trust and Virtual Organization," Harvard Business Review, May-June,
1995,40-50.
13. Handy, S. L. and Mokhtarian, P. L., " Planning for Telecommuting, Measurement and
Policy Issues," Journal of American Planning Association, Winter, 1995,99-111.
14. Heikkila, A., "Legal and Contractual Position of Teleworkers," Report by Finland,
Ministray of Labor, 1996.
15. Hesse, B. W., "Curb Cuts in the Virtual Community: Telework and Persons with
Disabilities," Proceedings of the 28^ Annual Hawaii International Conference on
System Sciences -1995,418-425.
16. tlimanen, V., ECasanen, P., and Lehto, M., "Information Transfer Takes Less:
Reducing Energy Consiunption by Reducing Work Related Transfortation," Working
Paper, 1997.
17. Ide, T.; Hiroshige, N.; and Kiyokane, Y. Relationships between Group
Communication and Work Styles in Telework. The First Asia Pacific DSI
Conference, Hong Kong, 1996, 1047-1056.
18. Katz, A. 1., "The Management, Control, and Evaluation of a Telecommuting Project:
A Case Study," Information & Management, 13, 1987,179-190.
19. Kemp, D. R., "Telecommuting in the Public Sector," Review of Public Personnel
Administration, Summer, 1995,5-16.
20. Korte, W. B., 'Telework - Potential, Inception, Operation and Likely Future
Situation," Telework: Present Situation and Future Development of a New Form of
Work Organization, Elsevier Science Publishers B. V., 1988.
21. Korzeniowski, P., "Telecommuting-A Driving Concern," Business Communications
Review, Feb., 1995,45-48.
22. Kraut, R. E., 'Telecommuting: The Trade-Offs of Home Work," Journal of
Communication, 39,1989,19-47.
23. Luukinen, A., Pekkola, J., and Suomi, R., "Telework Arrangements Demand in
Finland," Proceedings of the 29th Annual Hawaii International Conference on System
Sciences, 3,1996,366-375.
24. Martino, V. D. and Wirth, L., 'Telework: A New Way of Working and Living,"
International Labor Review, 129,5,1990, 529-553.

158

25. Mokhtarian, P. L., "Telecommuting and Travel: State of the Practice, State of the
Art," Transportation, 18,1991,319-342.
26. Moiditarian, P. L. and Salomon, I., "Modeling the Choice of Telecommuting: Setting
the Context," Environment and Planning, 26, 1994,1A9'166.
27. Mokhtarian, P. L., and Sato, K., "A Comparison of the Policy, Social, and Cultural
Contexts for Telecommuting in Japan and the United States," Social Science
Computer Review, 12, 4,1994,641-658.
28. Nakamura, K.; Masuda, Y.; and fCiyokane, Y., "Roles of Communication Media in
Telework Enviroimients," Proceedings of the 28th Annual Hawaii International
Conference on System Sciences, 1995,446-455.
29. Nilles, J. M„ "Telecommuting and Urban Sprawl: Mitigator or Inciter?"
Transportation, 18,1991,411-432.
30. Olson, M. H., "Organizational Barriers to Telework," Present Situation and Future
Development of a New Form of Work Organization, ed. Wemer B. Korte, Simon
Robinson, and Wolfgang J. Steinle, Elsevier Science Publishers B. V., 1988.
31. Olson, M. H., "Work at Home for Computer Professionals: Current Attitudes and
Future Prospects," ACM Transactions on Office Information Systems, 7, 1989, 317338.
32. Olson, M. H., and Primps, S. B., "Working at Home with Computers: Work and
Nonwork Issues," Journal of Social Issues, 40, 1984,97-112.
33. Pendyala, R. M., Goulias, K. G., and Kitamura, Ryuichi, "Impact of telecommuting
on Spatial and Temporal Patterns of Household Travel," Transportation, 18, 1991,
383-409.
34. Pratt, J. H., "Home Teleworking: A Study of Its Pioneers," Technological
Forecasting and Social Changes, 25, 1984,1-14.
35. Rao, V. S. (1997). The Implementation of Satellite Offices: hiferences from a Field
Study," Working paper.
36. Ruppel, C. P., and Harrington, S. J., "Telework: An Innovation Where Nobody is
Getting on the Bandwagon," Database, 26,2&3,1995, 87-104.
37. Salomon, I. and Salomon, M., "Telecommuting: The Employee's Perspective,"
Technological Forecasting and Social Change, 25, 1984,15-28.

159

38. Salomon, I., Schneider, H. N., and Schofer, J., "Is Telecommuting Cheaper than
Travel? An Examination of Interaction Costs in a Business Setting," Transportation,
18, 1991,291-318.
39. Spinks, W. A., "Satellite and Resort Offices in Japan," Transportation, 18, 1991, 343363.
40. Spinks, W. A., and Wood, J. M., "Implementation of Office-based Telecommuting; A
Japanese and Canadian Case Study," The First Asia Pacific DSI conference. Hong
Kong, 1996.
41.Tamrat, E. and Warren, J., "Framework for the Assessment of Feasibility of
Telecommuting in Australian Organizations," Proceedings of the 28^ Annual Hawaii
International Conference on System Sciences -1995,436-445.
42. Tamrat, E., Vilkinas, T., and Warren, J. R., "Analysis of a Telecommuting
Experience: A Case Study," Proceedings of the 29^ Annual Hawaii International
Conference on Systems Sciences - 1996,376-385.
43. Venkatesh, A., and Vitalari, N. P., "An Emerging Distributed Work Arrangement: An
Investigation of Computer-Based Supplemental Work at Home," Management
Science, 38, 1992, 1687-1706.
44. Vitalari, N. P., Venkatesh, A., and Gronhaug, K., "Computing in the Home: Shifts in
the Time Allocation Patterns of Households," Communications of the ACM, 28, 1985,
512-522.
45. Wilkes, R. B., Frolick, M. N., and Urwiler, R., "Critical Issues in Developing
Successful Telework Programs," Journal of Systems Management, July 1994, 30-34.
46. Yap, C. S., "Does Telecommuting Make Economic Sense for Companies ?"
Proceedings of the 29^'' Annual Hawaii International Conference on System Sciences1996, 386-395.
47. Zamindar, M. Telework in Finland: Factors Behind Telework Use as Seen from an
Employer Perspective. Publication of Labour Administration, Ministry of Labour,
Helsinki., 1995.

160

APPENDIX 2:

FREQUENCY TABLE FOR MEDIA USE

Control-group
Send

Receive

Email Telephon Fax

sub^ot Email Phone

Fax

sub-tot

A1

1

0

0

1

2

5

0

7

A2

0

4

0

4

0

2

0

2

A3

0

2

0

2

1

3

0

4

A4

0

4

2

6

0

4

0

4

A5

0

3

1

4

0

2

0

2

A6

1

5

0

6

7

0

0

7

A7

0

1

0

1

2

4

0

6

A8

0

1

0

1

0

1

0

1

A9

2

12

0

14

22

5

0

27

A11

1

3

0

4

2

1

0

3

A12

25

29

1

55

56

23

0

79

A13

0

9

5

14

0

12

1

13

A14

1

3

0

4

0

5

0

5

A15

3

0

0

3

4

1

0

5

A16

2

0

0

2

14

10

0

24

A17

0

2

0

2

0

0

0

0

A18

1

8

0

9

8

5

2

15

A19

1

1

0

2

4

0

0

4

A20

2

8

0

10

3

8

1

12

A21

2

1

0

3

15

4

0

19

A10

A22
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0

0

0

0

5

0

5

A23

2

12

0

14

3

0

0

3

A34

2

11

0

13

7

7

0

14

Average 2

5.173913 0.391 7.56521 6.5217 4.652174 0.1739 11.3478

SD

5.099 6.534191 1.117 11.3210 12.224 5.139939 0.4910 16.4637

Total

46
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9
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150

107

4

261

162

Support-group
Send

Receive

Email Telephon Fax

sub-tot Email Phone

Fax

sub-tot
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4

2
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29

3

0

32

82

3

0

0

3

22

0

0

22

83

5

1

0

6

56

1

0

57

84

2

8

1

11

12

3

1

16

85

0

0

0

0

4

0

0

4

86

2

3

1

6

23
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0
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0

8

26
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0
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0
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3
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3

0
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9

815
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1

1
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3

1

0
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12

4

0
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817
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9

0
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55
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1

67
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2
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0

2

18

2

0

20

819

1

0

0

1

35

2

1

38

820

4

0

0

4

62

0

0

62

821

B22

2

1

0

3

2

2

0

4

Average 6.4285 1.761905 0.285 8.47619 25.904 1.714286 0.238 27.8571
SD

6.5005 2.527939 0.643 7.890621 19.808 2.512824 0.436 20.5579

Total

135

37

6

178

544

36

5

585

APPENDIX 3:

LOG-SHEET SURVEY
Usage of UNIX Email

Date:

Department:

A. Mode: 1. Sending,

Name:
Group name:

2. Receiving

B. Time of communication:
C. Type:
1. One person or more(individual-oriented)
2. Distribution list
3. Anybody else
D. Location of the conununication part
1. Same floor
2. Same building, different floor
3. Other building
4. Other location (town)
5. Out of country
6. Software house (factory)
7. Anywhere else
E. Opponents' status (multiple marking possible)
1. Distribution list
2. Development staff (i.e.. Programmer),
3. S upport/linkage,
How many[ ]
4. Group sub-leader,
How many[ ]
5. Leader,
How many[ ]
How many[ ]
6. Manager,
How many[ ]
7. Anybody else
F. Circulation/Distribution
1. Circulation
2. Distribution
3. None of these
G. Format
1. Text
2. Binary
3. Word-processed document

How many[ ]
How many[ ]
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H. Content
1. Report
2. Actual product (software code)
3. Technical inquiry
4. Non-technical inquiry
5. Technical discussion
6. Work Coordination
7. Material to be used for a meeting
8. Procedural document (i.e., leave application)
9. Reference material
10. Others:
I. Urgency level
1. Within 10 minutes
2. Within 1 hour
3. Within 3 hours
4. Within today
5. Tomorrow or later is possible
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Usage of NIFTY Email
Date;

Department:

Name:
Group name:

A. Mode: 1. Sending, 2. Receiving
B. Time of communication:
C. Location of the communication part
1. Same floor
2. Same building, different floor
3. Other building
4. Other location (town)
5. Out of country
6. Software house (factory)
7. Anywhere else
D. Opponents' status (multiple marking possible)
1. Development staff (i.e.. Programmer)
2. Support/linkage
3. Group sub-leader
4. Leader
5. Manager
6. Anybody else:
E. Circulation/Distribution
1. Circulation
2. Distribution
3. None of these
F. Format
1. Text
2. Binary
3. Word-processed docimient
G. Content
1. Report
2. Actual product (software code)
3. Technical inquiry
4. Non-technical inquiry
5. Technical discussion
6. Work Coordination
7. Material to be used for a meeting

How many[ ]
How many[ ]
How many[ ]
How many[ ]
How many[ ]
How many[ ]
How many[ ]
How many[ ]

167

8. Procedural document (i.e., leave application)
9. Reference material
10. Others:
H. Urgency level
1. Within 10 minutes
2. Within 1 hour
3. Within 3 hours
4. Within today
5. Tomorrow or later is possible
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Usage of FAX
Date:

Department:

Name:
Group name:

A. Mode: I. Sending, 2. Receiving
B. Time of communication:
C. Location of the communication part
1. Same floor
2. Same building, different floor
3. Other building
4. Other location (town)
5. Out of country
6. Software house (factory)
7. Anywhere else
D. Opponents' status (multiple marking possible)
1. Development staff (i.e.. Programmer)
2. Support/linkage
3. Group sub-leader
4. Leader
5. Manager
6. Anybody else:
E. Circulation/Distribution
1. Circulation
2. Distribution
3. None of these

How many[ ]
How many[ ]

F. Format
1. Word-processed document
2. Spreadsheet
3. Text
4. Handwritten using ofBcial document format
5. Handwritten
6. Others:
G. Number of pages faxed including coversheet:
H. Content
1. Report
2. Actual product (software code)

3.
4.
5.
6.

Material to be used for a meeting
Procedural document (i.e., leave application)
Reference material
Others:

Urgency level
1. Within 10 minutes
2. Within 1 hour
3. Within 3 hours
4. Within today
5. Tomorrow or later is possible
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Usage of Telephone
Date:

Department:

A. Mode: I. Sending, 2. Receiving
B. Starting Time of communication:
C. Duration of the telephone call (minutes):
D. Location of the communication part
1. Same floor
2. Same building, different floor
3. Other building
4. Other location (town)
5. Out of country
6. Software house (factory)
7. Anywhere else
E. Opponents' status (multiple marking possible)
1. Development staff (i.e.. Programmer)
2. Support/linkage
3. Group sub-leader
4. Leader
5. Manager
6. Anybody else:
F. Content
1. Report
2. Work coordination
3. Technical inquiry
4. Non-technical inquiry
5. Technical discussion
6. Others:
G. Urgency level
1. Within 10 minutes
2. Within 1 hour
3. Within 3 hours
4. Within today
5. Tomorrow or later is possible

Name:
Group name:
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H. When communicating party is not available
1. Request return call
2. Leave a message
3. Call again
4. Give up
I. Reason for absence of communicating party
1. Meeting
2. He (she) is on the line.
3. Working out of office (not out of town)
4. Absence at the particular time
5. Business trip (out of town)
6. Off-day
7. Others
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APPENDIX 4:

SUPPLEMENTAL SURVEY
Surv^ on Email, Telephone, and Fax Usage

Project:

A[], B[]

Department:

A. Surveyed Status
Development staff (i.e., Progranmier)[ ], Support/lmkage[ ],
Group sub-leader[ 1, Leader[], Manager[], Anybody else:
B. Survey submission state.
Monday; Submitted[ ], Not-submitted[ ]
In case not-submitted, the reason is:
1. Finished the form, but couldn't submit[ ]
2. There were no items to be filled/No communication[ ]
3. I was out of town[ ]
4. It was off-day[ ]
5. I haven't completed it[ ]
6. Others:
Tuesday: Submitted[ ], Not-submitted[ ]
In case not-submitted, the reason is:
1. Finished the form, but couldn't submit[ ]
2. There were no items to be filled/No communication[ ]
3. I was out of town[ ]
4. It was off-day[ ]
5. I haven't completed it[ ]
6. Others:
Wednesday: Submitted[ ], Not-submitted[ ]
In case not-submitted, the reason is:
1. Finished the form, but couldn't submit[ ]
2. There were no items to be filled/No communication[ ]
3. I was out of town[ ]
4. It was ofif-day[ ]
5. I haven't completed it[ ]
6. Others:
Thursday: Submitted[ ], Not-submitted[ ]
In case not-submitted, the reason is:
1. Finished the form, but couldn't submit[ ]
2. There were no items to be filled/No commimication[ ]
3. I was out of town[ ]

Name:
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4. It was ofif-day[ ]
5. I haven't completed it[ ]
6. Others:
Friday:Submitted[ ], Not-submitted[ ]
In case not-submitted, the reason is:
1. Finished the form, but couldn't submit[ ]
2. There were no items to be filled/No conmiimication[ ]
3. I was out of town[ ]
4. It was oflF-day[ ]
5. I haven't completed it[ ]
6. Others:
C. Descriptions on out-of-town trips during experiment.
(Can have multiple trips)
Duration:
Destination:
Reason for
the trip

From
To
Same town, another building[ ]
Other groups' location[ ]
Anywhere else[ ]
Review[ ], Communication, report[ ],
Technical discussion[ ], Work coordination[ ],
Knowledge transfer[ ], others:

D. Have you used FAX during the experiment period?
Yes[],No[]
If the answer is "Yes", fill out followings:
Do you make a phone call to others before/after sending a FAX?
(The urgency of communication is as follows):
Within 10 minutes:
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Within an hour:
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Within 3 hours:
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Within today:
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Tomorrow or later:
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
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E. Do you use NIFTY Email?
Yes[],No[]
If the answer is "Yes", fill out followings:
Do you make a phone call to the communicating par^ before/after sending an email?
(The urgency of communication is as follows):
Within 10 minutes;
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Within an hour;
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Within 3 hours;
Never[ ], Seidom[ ], 50/50[ ], Most times[ ], Always[ ]
Within today;
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], AIways[ ]
Tomorrow or later;
Never[ ], SeIdom[ ], 50/50[ ], Most times[ ], Always[ ]
F. Do you use UNIX Email?
Yes[],No[]
If the answer is "Yes", fill out followings;
Do you make a phone call to the communicating party before/after sending email?
(The urgency of communication is as follows);
Within 10 minutes;
Never[ ], SeIdom[ ], 50/50[ ], Most times[ ], AIways[ ]
Within an hour;
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Within 3 hours;
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Within today;
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
Tomorrow or later;
Never[ ], Seldom[ ], 50/50[ ], Most times[ ], Always[ ]
G. The usage of commuiiication media and Level of acquaintance (or friendliness)
with the communicating party. If communication is made as one-to-many mode,
then response should be based on main person such as the leader.
1. Most friendly
Telephone

Never[], Less Frequent[ ],

Frequent[]
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FAX
Audio-conference
Video-conference
NIFTY emaU
UNIX email

Never[ ],
Never[ ],
Never[ ],
Never[ ],
Never[ ],

Less Frequent[ ],
Less Frequent[ ],
Less Frequent[ ],
Less Frequent[ ],
Less Frequent[ ],

Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ j
Frequent[ j

before
Never[ ],
Never[ j,
Never[ ],
Never[ ],
Never[ ],
Never[ ],

Less Frequent[ ],
Less Frequent[ ],
Less Frequent[ ],
Less Frequent[ ],
Less Frequent[ J,
Less Frequent[ ],

Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]

3. Not a friend, but talked him via teleconference
Telephone
Never[ ], Less Frequent[ ],
Never[ ], Less Frequent[ ],
FAX
Never[ ], Less Frequent[ ],
Audio-conference
Never[ ], Less Frequent[ ],
Video-conference
Never[ ], Less Frequent[ ],
NIFTY email
Never[ ], Less Frequent[ ],
UNIX email

Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]

4. Not a friend, but talked him via telephone
Telephone
Never[ ], Less Frequent[ ],
Never[ ], Less Frequent[ ],
FAX
Never[ ], Less Frequent[ ],
Audio-conference
Never[ ], Less Frequent[ ],
Video-conference
Never[ ], Less Frequent[ ],
NIFTY email
Never[ ], Less Frequent[ ],
UNIX email

Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequent[ ]

5. Never met/talk/or see him before
Never[ ],
Telephone
Never[ ],
FAX
Never[ ],
Audio-conference
Never[ ],
Video-conference
Never[ ],
NIFTY email
Never[ ],
UNIX email

Frequent[ ]
Frequenti ]
Frequent[ ]
Frequent[ ]
Frequent[ ]
Frequenti ]

2. Not a friend, but met him
Telephone
FAX
Audio-conference
Video-conference
NIFTY email
UNIX email

Less Frequent[ ],
Less Frequent[ ],
Less Frequenti ],
Less Frequent[ ],
Less Frequent[ ],
Less Frequent[ j.
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APPENDIX 5:

FOLLOW-UP SURVEY

Media Choice of Teleworkers
Please answer the questions based on the experience of last experiment.
ID:
Gender: male[ ], female [ ],
Years in the project group[

Group Name:
Age: [ ]

OfiBce Location:

], Years using email: [ ]

When the last experiment was implemented:
1.

Email was a reliable communication medium that delivered my message on time.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

2.

I used Email because my supervisor (or manager) preferred to use it.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

3.

Email was NOT effective for communication with others.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

4.

Using email didn't fit into my work style.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

5.

I used email more than telephone.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

6.

My supervisor (or manager) asked me to leam the email.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

7.

I was knowledgeable with the email program.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

8.

Using email enabled me to accomplish tasks more quickly.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

9.

I didn't use email when the conununication task was complex.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
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10. Using email increased my productivity.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
11. I was confident that I would get the timely responses for the emails [ sent.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
12. I was NOT good at keyboard typing.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
13.

Using email made it easier to do my job.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree

14. I was confident that email would be read on time.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
15. Our email program was NOT easy to use.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
16. My superiors expected me to use email.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
17. Using email improved my job performance.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
18. 1 used email when the communication needed a quick response
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
19. I used email regardless of the type of communication task.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
20. My use of email was voluntary.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
21. It was easy to use email system.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
22. I used email because my co-workers used it.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
23. I was satisfied with the email communication.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
24. I used telephone more than email.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
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25. Email was an effective communication tool.
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree
26. Please rank following communication tasks from simple (1) to most complex(5).
- Persuasion/Negotiation ( )
- Report ( )
- Work Coordination ( )
- Technical Discussion ( )
- Technical/non-technical Inquiry ( )
27. My boss used email more often than telephone.
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APPENDIX 6:

SAS PROGRAMS & OUTPUT

/*SAS Program for Hierachical Regression Models*/
options Is=80;
data test;
infile 'impute-csv" dim-missover;
input id$ media time location rstatus content urgency sstatus support
complexa task group sex age yrproj emyr Sprod Srich Seasy;
timeS=time*support;
IocatnS= location*support;
rstatusS= rstatus*support;
urgencyS= urgency*support;
statusS= sstatus*support;
complaS = complexa*support;
tasks = task*support;
ageS = age*support;
emyrS = emyr*support;
SprodS = Sprod*support;
SrichS = Srich*support;
SeasyS = Seasy*support;
proc glm;
model media = support £^e emyr Seasy sstatus time location rstatus task
urgency ageS emyrS SeasyS statusS timeS locatnS rstatusS
tasks urgencyS /ssl;
proc glm;
model Srich =

media support age emyr sstatus Seasy time location
rstatus task urgency /ssl;
/*saturated model*/

proc glm;
model Sprod = Srich media support age emyr Seasy sstatus time location
rstatus task urgency /ssl;
/* saturated model*/
proc reg;
model media = support age task/stb scorrl ssl;
proc reg;
model Srich = support location/stb scorrl ssl;
proc reg;
model Sprod = Srich support Seasy rstatus/stb scorrl ssl;
run;
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/» SAS Output*/
General Linear Models Procedure
Number of observations in data set = 36
Dependent Variable: MEDIA
Source

DF

Sum of
Squares

Model
Error
Total

19
16
35

3.91467844
1.39597602
5.31065446

R-Square
0.737137
Source
SUPPORT
AGE
EMYR
SEASY
SSTATUS
TIME
LOCATION
RSTATUS
TASK
URGENCY
AGES
EMYRS
SEASYS
STATUSS
TIMES
LOCATNS
RSTATUSS
TASKS
URGENCYS

DF

C.V.
54.77073
Type I SS
2.35070596
0.37794610
0.03833077
0.00705117
0.04712813
0.12782822
0.01239207
0.09964746
0.44684469
0.00908352
0.15808185
0.10865618
0.04181210
0.00175993
0.00042609
0.02494072
0.05202118
0.00596135
0.00406094

Mean
Square
0.20603571
0.08724850
Root MSE
0.2953786

F Value

Pr > F

2.36

MEDIA Mean
0.5393000

Mean Square F Value Pr > F
2.35070596
0.37794610
0.03833077
0.00705117
0.04712813
0.12782822
0.01239207
0.09964746
0.44684469
0.00908352
0.15808185
0.10865618
0.04181210
0.00175993
0.00042609
0.02494072
0.05202118
0.00596135
0.00406094

26.94 0.0001
4.33 0.0538
0.44 0.5169
0.08 0.7798
0.54 0.4730
1.47 0.2437
0.14 0.7112
1.14 0.3011
5.12 0.0379
0.10 0.7511
1.81 0.1970
1.25 0.2809
0.48 0.4987
0.02 0.8888
0.00 0.9452
0.29 0.6002
0.60 0.4513
0.07 0.7971
0.05 0.8319

0.0440
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Parameter

Estimate

INTERCEPT
SUPPORT
AGE
EMYR
SEASY
SSTATUS
TIME
LOCATION
RSTATUS
TASK
URGENCY
AGES
EMYRS

3.160499217
-2.061650935
-0.065472124
0.071482328
-0.043600181
-0.023009617
-0.022137134
-0.019402017
-0.096875116
-0.126903238
-0.061745732
0.082097090
-0.112405969

T for HO: Pr>|T| Std Error of
Parameter=0
Estimate
2.47
-0.81
-1.87
1.39
-0.45
-0.29
-0.66
-0.17
-1.17
-1.73
-0.56
1.22
-0.98

0.0251
0.4279
0.0802
0.1843
0.6601
0.7772
0.5159
0.8709
0.2595
0.1028
0.5861
0.2390
0.3414

1.27876633
2.53418864
0.03505472
0.05151790
0.09730344
0.07994209
0.03331559
0.11745018
0.08287133
0.07334768
0.11110790
0.06711863
0.11462724

General Linear Models Procedure
Dependent Variable: MEDIA
Parameter

Estimate

SEASYS
STATUSS
TIMES
LOCATNS
RSTATUSS
TASKS
URGENCYS

0.197076880
-0.102923838
-0.013254528
0.057254768
0.283985998
0.051224426
-0.047616474

T for HO:
Parameter=0

Pr > |T|

0.90
-0.41
-0.19
0.23
0.76
0.16
-0.22

0.3819
0.6881
0.8535
0.8187
0.4572
0.8742
0.8319

Std Error of
Estimate
0.21917509
0.25176742
0.07061174
0.24564476
0.37269762
0.31835115
0.22071044

Dependent Variable: SRICH
Source
Model
Error
Total

DF
11
24
35
R-Square
0.464561

Sum of
Squares
12.90848355
14.87791868
27.78640223

Mean
Square
1.17349850
0.61991328

C.V.
Root MSE
3878.020 0.7873457

F Value
1.89

SRICH Mean
0.0203028

Pr > F
0.0926

Source

OF

Typel SS

Mean Square

F Value

Pr>F

MEDIA
SUPPORT
AGE
EMYR
SSTATUS
SEASY
TIME
LOCATION
RSTATUS
TASK
URGENCY

1
1
I
I
1
1
1
1
1
1
1

1.20727602
3.09839450
0.87250786
L01499868
0.38536045
L64227354
1.49108184
2.60248780
0.01236109
0.07395352
0.50778826

120727602
3.09839450
0.87250786
1.01499868
0.38536045
1.64227354
1.49108184
2.60248780
0.01236109
0.07395352
0.50778826

1.95
5.00
1.41
1.64
0.62
2.65
2.41
4.20
0.02
0.12
0.82

0.1756
0.0349
0.2471
0.2129
0.4382
0.1167
0.1340
0.0516
0.8889
0.7328
0.3744

Parameter

Estimate

INTERCEPT
MEDIA
SUPPORT
AGE
EMYR
SSTATUS
SEASY
TIME
LOCATION
RSTATUS
TASK
URGENCY

4.434352207
-0.417730945
0.446281729
-0.108096669
-0.108269475
-0.037407826
-0.225263579
-0.124361210
0.371405834
-0.065028455
0.067298175
-0.169610645

T for HO:
Parameter=0

Pr>|TI

Std Error of
Estimate

1.77
-0.71
0.97
-1.65
-0.97
-0.23
-1.33
-1.78
1.94
-0.37
0.37
-0.91

0.0899
0.4842
0.3418
0.1110
0.3438
0.8218
0.1961
0.0869
0.0646
0.7177
0.7170
0.3744

2.50883729
0.58788314
0.46018102
0.06532497
0.11212064
0.16429166
0.16940999
0.06967068
0.19175615
0.17773320
0.18351926
0.18740331

F Value

Pr>F

4.16

0.0016

Dependent Variable: SPROD
Source

DF

Model
Error
Total

12
23
35

Sum of
Squares

Mean
Square

18.07259791 1.50604983
8.33254330 0.36228449
26.40514120

R-Square
0.684435
Source

DF

SRICH
MEDIA
SUPPORT
AGE
EMYR
SEASY
SSTATUS
TIME
LOCATION
RSTATUS
TASK
URGENCY

1
1
1
1
1
1
1
1
1
I
I
1

Parameter
INTERCEPT
SRICH
MEDIA
SUPPORT
AGE
EMYR
SEASY
SSTATUS
TIME
LOCATION
RSTATUS
TASK
URGENCY

C.V.
-5021.652

Root MSE
0.6019007

SPROD Mean
-0.0119861

Type ISS

Mean Square

F Value Pr> F

5.44565111
0.01074994
6.13181003
0.00387976
0.36284240
1.42285451
0.07880678
0.36672843
0.12232778
3.82023453
0.00227211
0.30444052

15.03
0.03
16.93
0.01
1.00
3.93
0.22
1.01
0.34
10.54
0.01
0.84

5.44565111
0.01074994
6.13181003
0.00387976
0.36284240
1.42285451
0.07880678
0.36672843
0.12232778
3.82023453
0.00227211
0.30444052

Estimate
1.579139916
0.325763227
-1.366168571
1.311239453
0.014627781
0.072415985
0.340617035
0.165445151
-0.053921743
-0.139661747
-0.452316409
-0.006393036
-0.133552077

T for HO:
Pr>lTl
Parameter=0
0.77
2.09
-3.01
3.66
0.28
0.83
2.54
1.32
-0.95
-0.89
-3.32
-0.05
-0.92

0.4465
0.0481
0.0063
0.0013
0.7839
0.4157
0.0184
0.2012
0.3514
0.3848
0.0030
0.9641
0.3688

0.0008
0.8647
0.0004
0.9185
0.3274
0.0596
0.6453
0.3248
0.5668
0.0036
0.9376
0.3688

Std Error of
Estimate
2.03893507
0.15604641
0.45412072
0.35862049
0.05271074
0.08736191
0.13419425
0.12573132
0.05668627
0.15763255
0.13624977
0.14068713
0.14568817
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Dependent Variable: MEDIA
Analysis of Variance
Source

DF

Sum of
Squares

Mean
Square

Model
Error
C Total

3
32
35

3.16445
2.14621
5.31065

1.05482
0.06707

Root MSE
Dep Mean
C.V.

0.25898
0.53930
48.02093

R-square
Adj R-sq

F Value

Prob>F

15.727

0.0001

0.5959
0.5580

Parameter Estimates
Variable

DF

INTERCEP
SUPPORT
AGE
TASK

1

Parameter
Estimate

Standard T for HO:
Parameter=0
Error

1.781751
0.403281
-0.041393
-0.125928

0.45808073
0.09326071
0.01393413
0.04940182

3.890
4.324
-2.971
-2.549

Variable

DF

Type I SS

Squared
Standardized Semi-partial
Estimate
Corr Type I

INTERCEP
SUPPORT
AGE
TASK

1
1
I
1

10.470402
2.350706
0.377946
0.435793

0.00000000
0.52418429 0.44263960
-0.37068465 0.07116752
-0.29751319 0.08206019

Prob > IT]
0.0005
0.0001

0.0056
0.0158
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Dependent Variable: SWCH
Analysis of Variance
Source
Model
Error
C Total

DF

Sum of
Squares

Mean
Square

2
33
35

5.40034
22.38606
27.78640

2.70017
0.67837

Root MSE
DepMean
C.V.

0.82363
0.02030
4056.73274

R-square
Adj R-sq

F Value

Prob>F

3.980

0.0283

0.1944
0.1455

Parameter Estimates
Variable

DF

INTERCEP 1
SUPPORT
1
LOCATION 1

Variable

DF

INTERCEP 1
SUPPORT
1
LOCATION 1

Parameter
Estimate
-0.971611
0.673944
0.214558

Standard
Error
0.53422522
0.27504668
0.16014020

T for HO:
Parameter=0 Prob > |T|
-1.819
2.450
1.340

Squared
Standardized Semi-partial
Type ISS Estimate
Corr Type I
0.014839 0.00000000 .
4.182609 0.38296383 0.15052719
1.217734 0.20940379 0.04382480

0.0780
0.0197
0.1895
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Dependent Variable: SPROD
Analysis of Variance
Source

DF

Sum of
Squares

Model
Error
C Total

4
31
35

11.24175 2.81044
15.16339 0.48914
26.40514

Root MSE
DepMean
C.V.

Mean
Square

F Value

Prob>F

5.746

0.0014

0.69939
R-square
-0.01199
Adj R-sq
-5834.97485

0.4257
0.3516

Parameter Estimates
Variable

DF

Parameter
Estimate

Standard
Error

INTERCEP
SRICH
SUPPORT
SEASY
RSTATUS

1
I
I
1
I

0.043995
0.289911
0.684887
0.176570
-0.213247

0.29530704
0.14899308
0.25382873
0.13525251
0.13307413

Variable
INTERCEP
SRICH
SUPPORT
SEASY
RSTATUS

DF

Type ISS
0.005172
5.445651
3.812219
0.727812
1.256070

T for HO:
Parameter^) Prob > |T|
0.149
1.946
2.698
1.305
-1.602

Squared
Standardized Semi-partial
Estimate
Corr Type I
0.00000000
0.29739660
0.39923134
0.18305382
-0.22338017

.
0.20623450
0.14437413
0.02756326
0.04756915

0.8825
0.0608
0.0112
0.2013
0.1192
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