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Understanding Relationships Among Teleworkers’
E-Malil Usage, E-Malil Richness Perceptions,
and E-Mail Productivity Perceptions Under a

Software Engineering Environment

Kunihiko Higa, Olivia R. Liu Sheng, Bongsik Shin, and Aurelio Jose Figueredo

Abstract—This study was undertaken to investigate the use of embraces, in a broader sense, both traditional and nontraditional
e-mail and its implications under a telework environment for dis-  types of distributed work arrangement by an organization, in-
tributed software engineering. For this, the relative strength be- cluding mobile work, home-based telecommuting and satellite

tween a social influence and individual attributes in affecting tele- . . 4 .
workers’ e-mail use was studied. Management support was used asOffices [19]. Telework (both home- and satellite office-based) is

the representative social influence, and age, status, and ease of us@ttracting special attention because of its multifaceted strategic
represented individual attributes. An examination was also made and nonstrategic implications for individuals, organizations, and
on how e-mail use, individual attributes, and management sup- society [24], [35], [41], [44]. The enhancement of organizational
port affected the perceptions of e-mail's information richness and - fjayinjjity, reduction of business overhead costs, increase in em-

e-mail productivity. Two different types of surveys, log sheets and L . .
perception-based self-reports, as well as interviews and e-mail cor- ployee productivity, delivery of better customer services, and re-

respondences composed the data sources. Three hierarchical re-duction of commuting time were frequently mentioned as rea-
gression models were defined and tested for the hypothesis vali- sons for its introduction.

datnohn. Data a”a'¥5;$ '(';_d'catefd th"’l‘t marilage’merét_ SUIOIOOLt was a  The rapid development of information technology (IT), es-
much more poweriul indicator for teleworkers' media use thanin- o sia 1y in the fields of communication and remote processing,

dividual characteristics. Furthermore, although labeled as a rel- | e . . .
atively lean medium from the media richness theory perspective, 1S also facilitating telework as a viable option for organizational

e-mail could become an effective and richer communication tool design. Especially, electronic mail (hereafter called e-mail)
through an active social construction process of management sup-in improving the quality of organizational communication

port. Finally, the management support and perception of e-mail as and the effectiveness of organizational processing has been
a rich medium were both highly influential in creating teleworkers emphasized. E-mail has a functional richness that can effec-

positive perception on e-mail productivity. This study rendered a . | | h leph | di
strong indication that effective adoption of e-mail by teleworkers UVEly supplement the telephone as a general-purpose medium.

as an information-rich medium could benefit distributed work and ~ From the media richness perspective, the telephone is regarded
distributed organizations through enhanced work productivity. as a richer medium than e-mail, mostly because it enables
Index Terms—Media choice, media productivity, media rich- Synchronicity through natural voices. Synchronicity enables
ness, software engineering, telework. a high degree of interactivity, and natural voice delivers a
variety of communication-related cues between communicators
[11]. These two characteristics may be important to deal with
complex and equivocal communication. Nonetheless, e-mail
N TODAY'S competitive and demanding business enviroriras its own strength unmatched by the traditional medium,
ment, more organizations are adding flexible, dynamic, amchich can increase personal productivity and organizational
virtual components to their organizational design in order &ffectiveness in communication, information processing, and
enhance the effectiveness of organizational processes [9], [3dcision making. Among the most distinct are broadcasting
[33], [38]. Telework is such an adaptation to the environment.dapability, management of communications, access to in-
formation resources, low communication cost, file transfers,
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munication and their implications. For this, the relative strengtanguage communication [11], [63]. According to these cri-
between a social influence and individual attributes in affectirigria, a synchronous face-to-face talk is considered richer than
the media choice of teleworkers was studied. Management stglephone, and telephone is regarded as richer than e-mail,
port was used as the representative social influence. Individudlich uses asynchronous and textual correspondence. The
attributes contained age, status, and ease of use. Then, Bfgctiveness of communication is achieved when a person
the media usage, individual attributes, and management sljtches the complexity of a communication task with an

port affected the perception of e-mail’s information richness afPropriate medium, and therefore, when an insufficiently rich
e-mail productivity was examined. medium is chosen for a communication task, performance

may suffer. The media richness theory is flawed by the lack of
consistency in empirical findings [39], [43], [46].
Social influence theory emphasizes media choice behavior
The potential of e-mail as a facilitator for personal produgtefined through social construction processes [39]. It suggests
tivity and organizational effectiveness in communication, infoghat social characteristics such as influences from coworkers,
mation processing, and decision making has been frequentlyiudes of superiors, group norms, existing characteristics of
cited [9], [21], [58]. E-mail differs from traditional media in 5 communication network, and the existence of a critical mass

the ways it commynic_ates, stores, and retri_eves iqformation, Qy a critical role in shaping peoples’ media choice behavior
controls communication [1], [9]. Such functional diversity coul d their perception of medium effectiveness. Because of the

profoundly affect organizations through productivity gains an Pcial nature of media use, the theory assumes that members of

new ways of working [56]. For instance, it enables bypass 'social network or a defined group will show similar patterns

a formal hierarchy, improved communication linkages amon . . . L .
Y, Imp g media use. From this perspective, the media richness is not a

individuals, increased span of control, and the addition of vi “tional. but biecti ¢ defined duri alint
tual and dynamic components in organizational design [9],[315 lonal, but a subjective concept, delined during social interac-

[38]. It can enhance the ease and speed of communication'} Hns and.\(arying aCfO,SS .groups or individugls. Fulk a_nd Boyd
side the organization [61], it can save hours a week through fi] identified four major influences on media perceptions and
elimination of unreturned phone calls and the acceleration '63€: Statements from coworkers, vicarious learning, group or or-
internal correspondence, it can change patterns of informati@@nizational norms, and social definition of rationality. Organi-
distribution in organizations [55], and it promotes informatiogational policies and managerial pressures were also pointed out
dissemination within weakly associated units, and facilitates & important social influences [21]. These social influences may
cialization as well as problem solving [18]. The medium may r@ccur concurrently rather than sequentially in nature. For in-
duce the functional complexity of managerial coordination [213tance, organizational norms or cultures of communication may
Riceet al.[48] characterized the diverse impacts of e-mail conbe highly associated with the social meaning and organizational
munication as substitution effects, communication effects, apdlicies of media usage. Management support for a technology
augmentation effects. may also be closely associated with coworkers’ attitudes toward
Despite the promise, effective use of e-mail may be condhe technology or the social definition of its capability. Accord-
tioned by a number of forces. When the constraints such iagly, separating their respective influence on the media use,
norms and cultures become a substantial roadblock, an orggue behavior of people may be difficult. In reality, studies rarely
ization may underutilize the potential of e-mail. Other factor$iave been conducted from this perspective.
such as the proliferation of junk mail, which creates informa-
tion overload, the emergence of security hazards, especially in IV. VARIABLES IN CONSIDERATION
the form of executable file attachment and viruses, and pro- . . -
hibitive organizational policy on legal and privacy issues, can In this s:[udy, _three endogenous varlable_s pertaining to
undermine its productive use as well [4], [8], [28]. On the Othéglework‘ers ”_‘ed'a use and_ outcomg catego_rles were chosen.
hand, if a communication network is structured such that e-mafe Set e'ma'l. usé as a binary variable, with e-mail -an(.j
is regarded as a rich and dependable medium,organizations%ﬁlﬂqhor.]e as.|ts two vglues. In fact, pther commumcaﬂon
workers may substantially benefit from its use. This may eg]eQ|a, including fax, video-, and audlo.conferencmg, were
pecially be true for distributed workers who rely upon remot@""lllable for teleworkers. HoweV(_er, g—mall an_d telephone are
communication to carry out their tasks. more general-pur_pose communlcatlon_medla, Wher_eas _the
utility of fax, audioconferencing, and videoconferencing, is
more narrowly defined. In our empirical study, about 92% of
electronic communication was conducted via either e-mail or
Theories of media choice are relevant in explaining telgelephone, and the remaining 8% was based on fax, audiocon-
workers’ media use behavior. Media richness and socfakencing, and videoconferencing [54]. This indicates that, in
influence are the most influential components of the medifost cases, e-mail and telephone were alternative options for
choice theory. The _clas_sical me_dia richness _theory suggesty mmunication among teleworkers.
t_hat each communication medium hgs a d|ff_erent informa- The second endogenous variable was tperéeived media
tion-carrying capacity because of the difference in the feedbaﬁghness of e-mail(hereafter callede-mail richness” Ac-

Eapabll|ty,dty1p_)ﬁs thlantgua%g used, %nd tfhe nturr;ber of ciuteqt‘rding to the theory of social influences, media richness
€ing used. The richest medium provides tace-to-tace comtagl, nstructive concept that is redefined by the users or

immediate feedback, visual and audio channels, and natutgga}l the communication network to which they belong. By

1Refer to Markus [39], Fulk and Boyd [21], and Rice [46] for details. adopting this variable, we investigated what types of variables

II. E-MAIL: EXISTING STUDIES

Ill. THEORETICAL BASIS
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significantly altered teleworkers’ perception of e-mail in it€ommunication behavior to adopt a new technology. Their
information-carrying capacity. Perceived productivity gains attitude toward new technologies might reflect several reasons,
resulting from e-mail uséhereafter calle@-mail productivity” such as organizational tenure, inherent inertia, lack of relevant
was the third one. When e-mail, although generally perceivekdowledge, and a negative perception toward a technology
as a lean medium, is effectively adopted as an alternative f@e], [48], [57]. Besides, people in higher status in general
information-rich media, its distinct functionality and othedeal with unstructured or highly interactive tasks, which may
technology features may substantially contribute to the increas®ail more complex communication [15], [45], [62]. Naturally,
in teleworkers’ productivity. they may prefer richer communication media such as face
Four exogenous variables were adopted from the categotiesace or phone to reduce the equivocality or ambiguity of
of social and individual structures. Management support foommunication, and to increase shared meaning [11], [50],
a technology was a representative form of the former. In tHé8]. People in higher status may also prefer to use personal
study, our attention was placed on how management suppmohtacts or phone over e-mail because of their differences in the
for e-mail use affected media choice, e-mail richness, asgmbolic meaning in terms of authority, formality, legitimacy,
e-mail productivity among teleworkers. The operationalizaticseriousness, and care. Therefore, the following was proposed.

of management support variable is described in Section VI-A. 2. Teleworkers use the telephone relatively more than
Age, status, and e-mail's ease of use were chosen as exogenous  e-mail as their status gets highef2a). Also,

variables that might significantly affect media choice behavior the status of a teleworker is a negative indicator
as well as media perception of teleworkers. In fact, the impli- of e-mail richness H2b) and e-mail productivity
cations of the individual attributes on media use and media (H2c) perceptions.

perception can be understood from two different perspectives, .\ individual's perception of the technological characteris-

.Of u adopti'on for an innov'ation :?md symbolic Considerationﬁcs of a communication medium may also contribute to a will-
In communication. More d'SCUSS'On.S will be presen_ted wh Agness to adopt it, and to recognition of its information richness
relevant hypptheses are proposed |_n_the next _se_ct|on. In 1 productivity. Ease of use, defined as “the degree to which a
study, attention was paid 1o examining associations amoﬁgrson believes that using a system would be free of effort” [14]
endogenous var!ables, as well as those between exogenousgicheen 5 major variable used in technology-acceptance mod-
endogenous variables. eling, based on such theories as that of innovation. Accordingly,
a teleworker’s perception of an e-mail system’s ease of use may
V. HYPOTHESESPROPOSED influence his/her use of the technology. Also, Fetlal.[23] in-
For convenience, hypotheses are organized under three gigated that the perception toward e-mail capability (e.g., rich-
egories: personal characteristics related, management suppegs and productivity) was largely affected by their e-mail expe-

related, and e-mail use and outcomes related. rience and knowledge, their prior use behavior, and their current
e-mail use behavior. Naturally, teleworkers who are more com-
A. Personal Characteristics Related fortable with e-mail technology may have higher confidence in

Personal attributes are important indicators of technoloits ability to carry rich information and to increase work produc-
adoption [10], [13], [23], [27]. [36], [57], [60]. For instance,%ny [59]. Therefore,’the follgvylng hypotht.-:‘,5|s was proposc?:‘d.
senior people may find it harder to adopt new technologiesH& TeIe_v_vorI_<er_s recogmtlon_of e-mail's case O.f uselisa
than younger people because of the substantial learning effort positive |nd|cator_0f e-mail _u_seﬁ(3a), e-mail richness
required [20], [57]. Due to the learning curve, people who (43b), and e-mail productivity/{3c).

have more IT experience and knowledge may adopt them more

easily. From that perspective, age may be a significant fac®r Management Support Related

in determining media usage. The age effect on e-mail use mayrhe effect of management support for e-mail use on tele-
be understood from the perspective of symbolic meanings @érkers’ media choice and on media perception was investi-
media as well. Senior people may perceive that e-mail comnygted. Management support has been frequently discussed as an
nication is more informal, less authoritative, and less seriodffective vehicle for the adoption and diffusion of organizational
than telephone conversation, and therefore, that the formgrd technological innovations [10], [13], [37], [52], [60]. Man-
is less salient and less effective than the latter for busineggement is an effective initiating sponsor of and active change
communication. Furthermore, senior people who are useddgent for aninnovation [32], [52]. From the perspective of media
traditional interpersonal and telephone communication th@foice, management support can be a social influence that re-
offers synchronous and vocal messages may feel that e-madiines the nature of a communication network at an organi-
asynchronous and text-based message is not rich and effectiygon [51], [53]. The impression of management support for a
enough to satisfy their communication needs [39]. Thereforgsmmunication technology, therefore, may effectively change
the following was proposed. workers’ perceptions of the media characteristics and their im-
H1: Theage of ateleworker is a negative indicator of e-maplact [23], [59]. Furthermore, when the project members are re-
use H 1a), e-mail richnessH 1b), and e-mail produc- motely distributed, a manager becomes a key or focal communi-
tivity (H 1c). cator, whose attitude may have a stronger influence on the com-
From the perspective of innovation adoption, people @funication culture of the group [20]. The following hypothesis
higher status may be more likely to resist changing theivas therefore suggested.
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H4: Management support for e-mail communication ieach group) initially participated in the study (see Shial.[54]
a positive indicator of increased e-mail usé4@a), for the status of telewokers). Each group was responsible for
e-mail richness i 4b), and e-mail productivity/f4c) developinglarge-scalecommunicationsoftware. Groupmembers
among teleworkers. were scattered to several local offices throughout Japan, some
The impact of management support for e-mail correspofif Which were separated by 1000 km (refer to Nakamura
dence on teleworkers’ media use may be moderated by th@fial-[42] and Shiret al.[54] for the geographical distribution).
individual attributes. In general, people who are disposed to bBis spatial setup demanded extensive communications for the
responsive for changes may be more accommodating of soglEgject coordination and control among teleworkers.
influences. In that context, junior people may be more affected This study employed multiple methods of data collection to
by management support than senior people, as the former rigjnpensate for any weaknesses each approach entails, and to
be more receptive to technological changes. The same lineiftfrease the overall reliability of the study [50]. First, log-sheet
thought can be applied to the social status, in which peopleSHrveys were used to gather diary data on teleworkers’ media
a lower status may be more compliant to changes than thosé!§¢ in natural settings. The log sheets were designed to record
higher status. Also, social support for a technology may becorgiguational details whenever teleworkers initiated or received
more effective when prospective users feel comfortable anddtvork-related communication. Gathering data from natural

ease with the technology. Based on the conjecture, the followiBgftings was expected to substantially reduce the perception
was proposed. bias resulting from a self-report survey [48]. Recording of

H5: Management support for e-mail usage becomes md:rgmmunications was continued for five working days, from
effective when teleworkers are youngéfa), are in Monday through Friday of a week. As the log-sheet data
lower status K5b), and perceive e-mail as easy t(provided limited information, additional data were collected

use E5c). with a follow-up survey. The survey items were mostly based
on seven-point Likert scale, and were designed to provide in-
formation regarding teleworkers’ media perceptions, including
the information richness of e-mail and e-mail’s contribution to
Several studies investigated the association among megigk productivity.
characteristics, media use (or interaction) behavior, and thgp evaluating the richness perception of e-mail, we took the
perception of media usefulness or effectiveness. Fulk [20] apgsition that, to a certain degree, media richness is a socially
Schmit and Fulk [53] showed that the perceived richness Ofp?edisposed Subjective Concept_ In designing survey itemS,
technology could affect its usefulness and usage. Trevino apé considered two main information richness dimensions of
Webster [59] revealed that the mode of technology interactignmedium: its “feedback capability” [11], and its ability to
(flow) was positively associated with perceived technologyandle communication tasks of “different complexity.” The
effectiveness. Rice and Shook [49] postulated the positi¥gmplexity of a communication is a general concept that can be
association between the usage of electronic messaging sys{gftesented by such measures as determinability [6], ambiguity
(EMS) and quality of work, and between the usage of EM§& equivocality [11], analyzability [46], and variety [12]. Five
and information processing efficiency. Professionals such &%rvey items were used to represent the two dimensions of
software engineers adopting e-mail to support their work mayrceived e-mail characteristics. Three items that measured
recognize e-mail as more productive than nonprofessionalsqjgck response,@18), timely response@11), read on time
[27]. Therefore, we revisited the relationships by suggesting14), were related to teleworkers’ confidence in being able to

C. E-Mail Use and Outcomes Related

the following. receive timely feedback on e-mail correspondence. Two items
H®6: Increased use of e-mail is a positive indicator of telg€)9 and 219) were considered to indicate the teleworkers’
workers’ e-mail productivity. perception of e-mail capability to handle communication tasks
H7: Richness perception of e-mail communication is a posf different complexity.
itive indicator of teleworkers’ e-mail productivity. Thirty-six workers completed both surveys, which were used
for the data analysis. Besides, through unstructured interviews
VI]. RESEARCHMETHODOLOGY and a number of e-mail correspondences with a junior and a

senior engineer from the company, additional information was
gathered on the level of management support on e-mail cor-
Researchdatawerecollected fromtheformaltelework prograsspondence, the experimental environment, and other back-
operated by Fujitsu Kyushu Communication Systems Limitegtound information of the engineering groups.
(QCS), which develops and markets communication softwareTwo teams shared a high degree of similarity in terms of
in Japan. Itis a subsidiary of Fujitsu Limited, one of the largedemographics, group composition, and the nature of working
providers of information technology products and solutionproject [54]. Nevertheless, interviews indicated that there was
QCS had established remotely separated local offices to provaléundamental difference between two groups in the level of
a better working environment (i.e., reduce workers’ commutingjanagerial support for e-mail communication. In one telework
provide more spacious offices, and cheaper housing), to enhagoaup, the manager and group leaders (regarded by the company
productivity,toreduceoperatingcost,andtorecruitandretainloea a management class) supported e-mail use in two different
talents. Forty-four software engineering workers and managevays. First, they encouraged team members to use the available
from two project groups (23 and 21 members, respectively, @mail program for the project coordination and collaboration.

A. Samples and Data Collection
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Second, as a change agent and key communicator, the man&ye®tatistical Procedures
and group leaders actively adopted e—mailcommunication.They|_”er(,jlrchical regression models were used so that the se-

not only used e-mail for information delivery suph as g_enerrgh_ ntial order among constructs was counted in the model
E‘”UO_“.”C.eme”tS' F;ut also mgde.them.sr(]elvez a\(/jgllable V|ade— Qﬁmation. First, proposed hypotheses were evaluated through
y Initiating e-mail communication with subordinates and I,y rated models that counted all defined relationships among

sponding e-mails from them [54]. On the other hand, there Wi exogenous and endogenous variables. Three hierarchical

no type of management influence on the media use of tejeq ossions based on Type | sum of squares (conditional sum
workers in the other group. , .. of squares) were implemented to test the proposed hypotheses.
The empirical comparison of managers’ communicatiofyen more parsimonious models were tested for the parameter
patterns based on log-sheet data also confirmed that th@&‘ﬁmation of statistically significant variables.
was a substantial difference 'between 'Fwo.project groups INyso4el 1 studied the effect of management support (MS) and
management support for e-mail communication. Four managgis;iqual characteristics (IC) on teleworkers’ e-mail use (EU).
(including supervisors) in theo-management SUPPOGYOUP 5|54 the interaction effect between them was examined. Model
predominantly used the telephone (88.1%) for communicatiofi e stigated the impact of management support and individual
on the other hand, three supervisors from thanagement characteristics on the perceived e-mail richness (ER). Model 3

supportgroup heavily adopted e-mail (70.6%) over telephong . nined the association relationship between e-mail produc-

(29.4%) (see Appendix ). In that managers become key figuigy, (p) and the remaining variables (management support,

in sEaplng the cg.rfrf]munlcat!on cr:]ulture of a defined grOL:cp [53hdividual characteristics, e-mail use, and e-mail richness). With
EUC extreme di ergrg?e n ft ehco(;‘pmunlcatmn fpre Erénfife hierarchical regressions, the order in which the predictors are
ecomes a concrete indicator for the discrepancy of managefighq reflects the order in which they were entered into regres-

support for e-mail communlcanon.' Thergfore, the Va”at,’lgion models. For individual characteristics, three variables were
management support, was coded in a binary value of e'tfber{tered in the order afge,status andease of use
exist (1) or nonexist (0).

Model 1 EU = MS,IC,MS % IC
B. Reliability Test and Aggregation of Observations Model 2 ER = MS, IC
Model 3 EP= MS, IC,ER,EU
Two endogenous variables, e-mail richness and e-mail pro-
ductivity, and one exogenous variable, e-mail’'s ease of use, haldere
multiple indicators. They were therefore tested in their discrim- MS ~ management support for e-mail use;
inant (between endogenous variables) and convergent validitiefc  individual characteristics of teleworkers (age, status,
based on the exploratory and confirmatory factor analysis, re- and e-mail’s ease of use);
spectively. The test showed that most items were reliable indi-gp
cators of related constructs. Two indicatofgr(for ease of use e-mail use-
and @9 for e-mail richness) were dropped from further consid- '

eration due to their lack of convergence. Consequent Cronbac e-mail productivity.

alphas (0.85 for ease of use, 0.88 for e-mail richness and e-niafi€€ds to be pointed out that e-mail use is a first-order de-
productivity) confirmed the high reliability of the factor struc-Pendent variable, and also an independent variable for Model
tures (see Appendix I). The convergence showed that the p%r_E-mauI r|c'hness, as an outcome yarlablg, isa flrst—order.de—
ceived media richness of e-mail was a high-order concept tigndent variable, and at the same time an independent variable
covered teleworkers’ confidence in feedback capability and tff the second-order regression, Model 3. Although the three
capacity to handle complex communication tasks. mo.dels are simultaneous quatlons, they fall into tht_a case in
Because the media use data were gathered in real settirYﬂ@Fh each of them can be estimated based on the.ordlnary least
each teleworker had multiple observation points. 316 e-mail §uares [26, pp. 370-372]. Therefore, the estimation of param-
telephone correspondences were initiated by teleworkers durfii§rs Was conducted with regular regression analysis.
five days of field experiment. These observations were aggre-
gated for each teleworker to make the unit of analysis an indi- VIl. RESULTS
vidual. To measure the rate of e-mail use by a teleworker, obser- , ,
vations (e-mail= 1, telephone= 0) were summed, and then di-~ Correlation Matrix
vided by the total frequency of media use. A higher metric value The correlation matrix was reviewed prior to the estimation
thus indicated higher use of e-mail for communication. For thef regression models to avoid potential bias due to multi-
variables with multiple indicators (ease of use, e-mail richnesgllinearity among independent variables (Table 1). It revealed
and e-mail productivity), the aggregation needed a two-stageveral significant correlation relationships, indicating that the
process to ensure equal contribution of weights from each imse of independent variables should be cautious. An especially
dicator. For this, the raw data from each indicator were stahigh correlation was recognized between e-mail use and
dardized (assuming normal distribution) wittscores, and then management support (0.67) and between age and status (0.65).
the standardized values of indicators were averaged to get theendered a strong indication that management support played
unit-weight scores for each variable. an important role in promoting e-mail use among teleworkers.

e-mail richness;
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TABLE | TABLE 1l
PEARSON CORRELATION COEFFICIENTS (a) HYPOTHESISTESTS FOR THEPREDICTORS OFE-MAIL USE—MODEL 1
AND DESCRIPTIVE STATISTICS (* AND *#* INDICATE A STATISTICAL (* AND #* INDICATE STATISTICAL SIGNIFICANCE OF SSAT 0.99AND 0.95
SIGNIFICANCE AT 0.99AND 0.95 GONFIDENCE, RESPECTIVELY, SD: STANDARD CONFIDENCE, RESPECTIVELY, “+" | NDICATES SUPPORTEDHYPOTHESIS. (b)
DEVIATION, MS: OVERALL MEANS FOR THESCALES) ANALYSIS OF VARIANCE AND PARAMETER ESTIMATES
EU __MS AGE STAT EASE PER _ PEP Predictors df. SS MS  F-Ratio P Hyp.
EU 1.00 Mgn’t support 1 235 235 287 0.00* H4a+
MS 0.67* 1.00 Age 1 037 037 458 0.04** Hla+
AGE -0.48*% -0.35%*  1.00 Status 1 004 0.04 051 0.48 H2a-
STAT -0.36**-0,18 0.65* 1.00 Ease of use 1 001 001 o016 0.69 H3a-
EASE 009 -0.10 -0.33**  -0.25 1.00 Support * Age 1 005 0.05 071 041 Hb5a-
PER 021 039* -0.26 -0.26 -0.23 1.00 Support * Status 1 001 001 008 0.78  HS5b-
PEP 0.11 0.53* -0.16 -0.03 0.05 0.45* 1.00 Support * Ease of use 1_011 011 139 0.25 _ HbSc-

EU: Email usage, MS: Management support, AGE: Teleworkers’ age, STAT:
Organizational status, EASE: Email's ease of use, PER: Perceived email richness,
PEP: Perceived email productivity

Support = Management Support, SS= Conditional sum of squares (Type I SS)
MS = Mean square

(@
Variable N Item Min _Max Mean_SD
Email usage (EU) 36 000 100 053 038
Status (STAT) 36 100 400 188 125
Age 36 230 350 290 3.40 S—
Management support 36 0.00 1.00 047 050 Source _df SS MS F P R’ (adj. R%)
Model 2 272 136 174 0.00* 0.51(0.48)
Ease of use (EASE) 36 Q12 100 500 213 126 Error 33 258  0.07
QI5 1.00 400 211 088 Total 35 531
Q212,00 700 550 115
Average 133 533 575 110 Variable df Parameter Standard R’
(Comment: 8-Q12 and 8-Q15 were used for the mean computation.) Estimate Error
Intercept 1 127 0.45
Email richness (PER) 36 QI 100 600 275 166 ercep
Mgt support 1 0.43 0.09 0.44
Q4 100 7.00 288 168 Ao 1 0.03 001 007
QI8 100 600 280 168 ase - - :
QL9 100 7.00 286 169 (b)
Average 100 650 2.8 168
Email productivity (PEP) 36 Q8 3.00 6.00 472 1.05 . . . .. ..
Q10 3.00 700 513 107 guestion. None of the interaction terms showed statistical signif-
83 o O v icance, indicating that the influence of management support on
Average 250675 501 115 teleworkers’ e-mail adoption was consistent regardless of their

age, status, and the perception of e-mail’s ease of use.
As a next step, statistically significant indicators, manage-

The high correlation between age and status may be naturairient support and age, were used for parameter estimation in
a Japanese organization where the status of a person in gereerabre parsimonious environment. Standardized regression co-
is highly associated with his seniority. Table | also contairefficients were evaluated to compare the relative contribution
descriptive statistics of the studied variables. of the independent variables to the model significance. Estima-

Test of Model 1:1t was indicated that management suppotton of the parsimonious model showed that 51% of variation
and age were statistically significant in explaining the varian teleworkers’ media choice was explained by two variables.
tion of the e-mail use by teleworkers [Table ll(a)]. EstimateBlanagement support was a predominant positive indicator, ex-
showed that management support substantially increased theplaaing about 44%, and age accounted for 7% of the variation in
of e-mail among teleworkers, whereas age was negatively asmail use. The statistics rendered a strong indication that social
sociated with the dependent variable. The social status of tal#fluences were much more influential than individual attributes
workers, despite its high correlation with age variable, was niot determining teleworkers’ media choice behavior. The parsi-
significant because age explained most of its variations. Wheronious model was statistically significaipt = 0.00).
the order of input was changed between age and status, statukest of Model 2: Model 2: ER= MS, IC was tested. Four in-
achieveg = 0.06, and age was not significafyt = 0.24). Both dependent variables (management support, age, status, and ease
age and social status affected the use of e-mail substantiafyuse) were included in the initial model. Management sup-
(» = 0.06 can be considered close to significant consideringprt again significantly affected the teleworker’s perception on
the small sample size), but age was the better indicator. E-ma#é'snail richnesgp = 0.02). Perceived ease of use appears to
ease of use was not a significant indicator of e-mail choice.Have a marginal negative effect on e-mail richn@gss- 0.09).
appeared that, because teleworkers were mostly software efigjie insignificance of age and status appeared to imply that the
neers who were supposedly knowledgeable in information tegiersonal demographics of teleworkers did not necessarily result
nology, an e-mail system’s user friendliness did not constituteradifferent perceptions of the information richness of e-mail.
substantial barrier to its e-mail utilization. The survey data coithe statistics are summarized in Table lli(a).
firmed this conjecture. For instance, the mean value was 5.50The test of the parsimonious model, which included manage-
out of 7 (strongly agree), and the standard deviation was a marent support and ease of use, explained about 19% of varia-
1.15 for the question item, “It was easy to use e-mail systentidns in the dependent variable. The former again had a much
Thirty-three teleworkers selected five or higher values for trstronger impact than the latter in shaping individual perception
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TABLE Il TABLE IV
(a) HYPOTHESISTESTS FOR THEPREDICTORS OFPERCEIVED E-MAIL RICHNESS (a) HYPOTHESISTESTS FOR THEPREDICTORS OFPERCEIVED E-MAIL
(* * * INDICATES STATISTICAL SIGNIFICANCE OF SSAT 0.90 CONFIDENCE). (b) PRODUCTIVITY. (b) ANALYSIS OF VARIANCE AND PARAMETER ESTIMATES

ANALYSIS OF VARIANCE AND PARAMETER ESTIMATES

Predictors df SS MS F-Ratio P Hyp

Predictors  df SS MS F-Ratio P Hyp. Mgn'tsupport 1 734 734 1616 0.00% Hdc+
Mgn’t support 1 419 419 632 0.02*+* H4b+ Age 1 002 002 0.05 0.83 Hlc-
Age 1 046 046 0.69 0.41 Hib- Status 1 013 013 0.29 0.59  H2c-
Status 1 055 055 083 0.37 H2b- Ease of use 1 044 044 096 0.33  H3e-
Ease of use 1 205 205 3.09 0.09*** H3b- Email richness 1 318 318 7.02 0.01* H7+
SS = Conditional sum of squares, MS = Mean square Email use I 215 215 4.74 0.04** H6-

SS= Conditional sum of squares, MS = Mean square

® (@

Source _df _ SS MS _F P R’ (adi. R)
Source _df SS MS F P R%(adj. RY) Model 3 11.62 3.87 836 0.00* 0.44 (0.39)
Model 2 525 262 385 0.03** 0.19(0.14) Error 32 14.82 0.46
Error 33 22,5 068 Total 35 26.45
Total 35 27.8
Variable df. Parameter Standard R’
Variable df Parameter Standard R? Estimate Error
Estimate Error Intercept 1 -0.09 0.20
Intercept 1 -0.29 0.19 Mgt support 1 1.18 0.32 0.28
Mgt support 1 0.65 0.28 0.15 Email richness 1 0.26 0.14 0.07
Ease of use 1 -0.19 0.16 0.04 Email use 1 -0.89 0.40 0.09

(b) (b)

of e-mail richness. Two variables explained about 15 and 4% (@fdividual and social). Overall, management support, selected
variation in e-mail richness. It confirmed that the perceived i&s a representative social influence, was much more influential
formation richness of a communication medium was partiallythan individual characteristics in explaining teleworkers’ media
subjective notion that could be socially constructed. The parsise behavior. From the standpoint of &lsquare analysis,
monious model was statistically significaiat = 0.03). management support (0.44) was more than six times stronger

Test of Model 3: Model3:EP=MS, IC,ER,EUwastested. Thethan age (0.07) in affecting media choice. Complete general-
initial estimation showed that management suppett 0.00), ization of the study result may be difficult due to the probable
e-mail richness (0.01), and e-mail use (0.04) were significag@mpounding of management support with other group differ-
indicators of e-mail productivity. The estimation result is suneénces. For instance, although two telework groups shared many
marized in Table IV(a). Management support and e-mail richnesignilarities in terms of working projects, group size, technology
positively explained the perceived e-mail productivity of telesupport, group composition, and teleworker demographics,
workers. However, the coefficient estimate0.89) indicated circumstantial differences, mainly in the number of local offices
a negative relationship between e-mail use and e-mail prodieing used and the duration of the software project [54], were
tivity. It seemed that controlling for management support arfdso recognized. Nonetheless, the analysis results still send a
e-mail richness had a negative effect on e-mail productivity [grong message that social influences are substantially more
wasting time on unproductive communications. Teleworkergowerful than individual attributes in constructing teleworkers’
demographic variables did not substantially affect their pemedia use behavior.

ception of e-mail productivity. That the two variables accounted for approximately half
Table IV(b) summarizes the estimation of the parsimonious the variation in media choice implies that other contextual
model that included management support for e-mail richneggriables substantially contributed to the media choice of
and e-mail use. Three variables explained about 44% of variati@feworkers as well. This study confirmed that theories of
in the dependent variable, respectively adding 27, 7, and 8¥edia choice are complementary rather than exclusive [16],
of explanatory power to e-mail productivity perception. Thgs0]. In addition, the study affirmed the importance of social
test result appeared to suggest that technical characteristicinfifiences in redefining the characteristics of a communication
e-mail such agase of usevere less influential than social andnetwork for telework, and maintaining them without their

attitudinalfactorsindecidingthe sense ofe-mail productivity. Thseing moderated by differences in worker age and status or
parsimoniousmodelachievedastatisticalsignificance 0.00). perception of e-mail’s ease of use.

It has to be pointed out that the two software engineering

VIIl. DISCUSSION groups employed in our study were relatively small project
teams, each consisting of fewer than 25 teleworkers. Because
of the clearly defined scope of the groups’ boundaries and the
The empirical study confirmed that teleworkers’ mediaature of their projects, the two groups were expected to have
choice behavior was affected by several complementamgd a highly coherent and focused communication culture. The

factors. This study considered two categories of variablespirical study showed that, when individuals are strongly

A. Summary of Results and Implications
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attached to their work groups, as they were in this case, soc

. R Management Support (Social Structure)
influences on technology use behavior could be strong

]

because members become more receptive to internal influen H5a 1
[20]. I.n this study, therefore, management support m.ight mo gzl’ i Individual Structures g;’) b
effectively have been transformed into a vehicle for increast Age (1), Status (2) H3b (65)
e-mail adoption among teleworkers. ?:33)* Email ease of use (3) Hle Hao *

Management support for e-mail and e-mail’s ease of use we Hia* (03 ggz (1.18)
significant predictors of the perceived information richness « sz -03) y
e-mail. Although the influence of the ease of use variable wi ' H3a Media Richness
somewhat marginal, it was considered substantial because Perception
the relatively small sample size. Comparison of fsquare of Email (b)
values indicated that the social construction process of an e-m Teleworkers’ i H7 * (26)
system was much more powerful than technical impressio Email H6 (-89)
in creating an information richness perception. Furthermor Use (a) lp. | Work Productivity
e-mail’s ease of use was shown to be a negative indicator E;r;f::f‘(’c)
information richness. A relatively lowz?-square value (0.19)

appeared to confirm that telewokers had a rational opinion on
e-mail’s information richness, although it was partially subje¢tg. 1. Summary of hypothesis testing «{* indicates the supported
to alteration associated with the social structure of the commnityPothesis; values in parentheses are significant regression coefficients).
nication network [7], [21], [39]. In sum, this study refutes some
existing work that examined the media choice of workers froniifference in the level of management support for e-malil
a one-dimensional perspective only, and advocates that a mudtmmunication (Appendix I). Nevertheless, our approach had a
dimensional- and multitheory-based approach (e.g., [39], [4§ptential weakness. From the interviews, we were able to learn
[60]) is more appropriate for relevant research. of the existence or nonexistence of management support at a

Management support and perception of e-mail richness wéetework group as a binary response, but could not determine
positive contributors to e-mail productivity among teleworkersts intensity. Certainly, it is very natural to conjecture that the
They felt that e-mail increased productivity when it could carrgtrength of management support creates different effects on the
rich information, and when there was support from managemenedia choice of teleworkers.
and supervisors for its use, supporting the results of previousThe relationship among different types of social influences
work [59]. Technical features of user friendliness and individualso needs review. Fulk and Boyd [21] indicated four main
attributes of age and social status were noninfluential. Ti@ms of social influences on both media perceptions and media
results reconfirmed that, when teleworkers recognized e-masle: direct statement by coworkers in the workplace, vicarious
as an information-rich medium, e-mail’s functional diversityearning, norms for how media should be evaluated and used,
and richness could considerably improve their productivity kand social definitions of rationality. The role of critical mass in
curtailing process bottlenecks in traditional media. This studyedia choice was also theorized by Markus [39], [40]. It might
therefore, offered a strong possibility of e-ma#igsgmentation have been that media use of teleworkers was the composite
effect [48] of enhancing individual information-processingesult of several social influences such as peer pressure and
capabilities. An overall summary of the hypothesis testing @iltural norms, rather than attributable to management support
displayed in Fig. 1. alone [51]. Separating the contribution of each social force is a
difficult task that future study will have to address.

The study contained several situational factors that could
degrade the generalizability of analysis results. Itis an intensive

Limitations of the empirical study need to be pointed outather than an extensive study, based on distributed telework
Making management support operational is important as tlggoups in a single company. Accordingly, the generalizability
could entail both strengths and weaknesses. In fact, a comnfonreplicability) of empirical results may be limited, a rather
fallacy in measuring social influences (such as managemenmmon weakness for this type of study. A possible lack of
support) has been to rely on self-reports by respondents, whieplicability can also be viewed from the cultural perspective,
is a social projection on management by the supposed targewtiere Oriental values and traditions differ from those of
influence. It having been shown that such projections of otheM/estern society [30], [58]. For instance, there might be the
attitudes are highly associated with one’s own attitudes [3]ifference in media richness perception between collectivist
the challenge is to have independent measures of managergl individualistic countries [47]. Also, because Japanese
attitudes, and to see how these correlate with the respondentshpanies may emphasize homogeneity [29], the effect of
own attitudes. This has rarely been done. By interviewing twamcial influences over media use may be more apparent than in
engineers from Fujitsu Company, we identified the existens¥estern organizations.
of different forms of management support in one telework Since the subjects were mostly developers of large-scope
team, and expected that this approach would minimize themmunication software, they were expected to have employed
response bias on the social influence. A comparison of marew technologies more easily than non-IT workers. In that
agers’ communication patterns also supported the substangiahse, generalizing study results to non-IT workers may have

B. Limitations and Future Research Directions
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to be cautious. On the other hand, in that e-mail is quicklynprove the understanding of media use and implications. It will

becoming a popular medium for general-purpose commuibie necessary to validate the presumed bidirectional relationships

cation, the difference in the e-mail adoption between IT ar@btween media use and outcomes, and between the dynamics

non-IT workers may not be as substantial as it at first appeao$ social influences and outcomes. Finally, it is our suggestion

Future efforts should incorporate more teleworkers employéuht future studies be conducted at three different levels (obser-

in non-IT fields. vational, individual, and defined group level) in aggregation to
Although the central limit theorem is applicable to a smatibtain balanced and more complete insights into media usage

sample size of 30 or more [2], the relatively small sample (3@&nd corresponding implications.

might have reduced the statistical power of our analysis. On the

other hand, the aggregation of observations pertaining to each APPENDIX |

individual and the use of real data captured from natural set- FREQUENCY TABLE FOR MEDIA USAGE BY MANAGERS

tings might have positively contributed to the enhanced pow — -
oY K i . i X anagement Manager or Communication media Sub-total for
of statistical analysis. Future investigation will be better serve _support Supervisor. Email ___ Telephone each manager
H H it No #1 2(25%)  8(75%) 10
by larger samples, which W|Il.not qqu au_gment_ theT stat|st|.c' 0 00%) 9 (100%) 9
power of tests, but also permit additional investigation of bid # 1(13%)  8(87%) 9
. . . #4 2(14%) 12 (86%) 14
rectional _relatlonsh|ps among constructs. Group toal S(19%) 37(88.1%) n
We relied on a perception-based survey to measure 1 Group average | 125 925 105
changes of work productivity resulting from e-mail adoptior # 8(50%)  8(50%) 16
The perception of productivity is bias prone, and therefore c z2 26 (90%) 3 (10%) 29
. . .. . . .. 3 14(61%) 9 (39%) 23
jeopardize the flndllngs. In futpre studies of e-mail productlwt) Group total 48 (70.6%) 20 (29.4%) o8
methods that avoid perception-based responses will have Group average | 16 6.67 22.67

be introduced to make the anaIySiS more reliable. In fac Values in the parenthesis indicate relative percentage of media use by each manager
productivity from the traditional definition of the ratio betweer or supervisor.
quantity of input and that of output may be difficult to measure
when it comes to knowledge work. As a remedy, measurement
based on multidimensional aspects of work in quantity, quality,
timeliness (e.g., ability to meet deadline), and multiple priori-
ties (e_g_' how many things can be done simultaneously’?) hi _l.ng;mﬁm‘natory factor analysis for ease of use (Re-coding: Q12A =8 -Q12,QI5A =38
been suggested [17], [25].
Finally, in this study, the perceived media richness of e-mg¢ lems Loading Loading w/o Q7 _ Descriptions

APPENDIX I
TEST OFCONVERGENT AND DISCRIMINANT VALIDITY

. - L Q7 0.45 I was knowledgeable with the E-mail program.
was focused on its feedback capability and viability for corr Qi2a  0.75 0.78 Twas NOT good at keyboard typing.
i i i i iz ir QISA 0.75 0.77 Our E-mail program was NOT easy to use.
munication tasks of different complexity. Recognizing that ir 3,7 093 090 T e avaten

formation richness has a multidimensional structure [11], » Cronbach alpha = 0.85

nevertheless defined and used the theoretical concept rather

rowly. This might have limited the reliability of relationships 2. Convergent and discriminant validity test for media richness and media productivity
between media richness in a broader sense and other constry ~ ©oms™e's

Initial loading, _Loading w/o Q9 __ Description
Fac.l Fac.2 Fac.l Fac.2
IX. CONCLUDING REMARKS Q18 088 0.19 088 0.19 [Iused E-mail when the communication needed a
quick response.

. . . . . 11 087 0.15 0.87 0.17 Iwasconfident that I would get timel
Many organizations are adopting distributed work arrang Q responses for the E_mailslsegm, Y

ments as part of their business strategies. The rapid proliferat Q19 083 009 083 010 Iused E-mail regardless of the type of
communication task.

of networks (i.e., Internet, LAN, WAN) and advanced COMMLU 14 082 029 082 028 I wasconfident that E-mail would be read on

nication technologies (both guided and unguided) are creatin time. - y
. . Q10 010 087 009 0.87 Using E-mail increased my productivity.
world where people can be in touch beyond their temporal @ Q17 034 084 033 086 Using E-mail improved my job performance.

spatial limits. Powerful technologies are facilitating the growt Q!3 010 084 010 084  Using E-mail made it easier to do my job.
Q8 024 077 023 078 Using E-mail enabled me to accomplish tasks

of virtual components such as telework in organizational d more quickly.

sign. The software industry is among the most aggressive Q0  -006 -040 iai}fﬂw’;suzznf'ﬁf‘W"‘e“‘h°°°mm”“i°a“°"
adopting telework to reduce operating costs and to achieve cc Cronbach alphas: Q8, Q10, Q13, Q17=0.89, QI1, Q14, QI8, Q19 =0.89
petitive advantages. In this case, effective logical and physic Inter-factor correlation : 0.4

communication networks established among distributed entities
will constitute a critical success factor in achieving organiza-
tional goals. Our study offered a strong suggestion that a tele-
work program could benefit substantially from having a com- [1I D. A- Adams, P. A. Todd, and R. R. Nelson, *A comparative evaluation
icati twork wher mail is r nized reliabl of the impact of electronic and voice mail on organizational communi-
mun|ca '.On n.e or ere e_' a S_ ecognized as a refiable, cation,” Inform. Manage.vol. 24, pp. 9-21, 1993.
information-rich, and productive medium. The study opened up[2] D. R. Anderson, D. J. Sweeney, and T. A. WillianSatistics for Busi-
areas of future improvement as well. Above all, future studies _ ness and Economics St. Paul, MN: West, 1996. _
il h to test h int it ith | | b d[3] H. J. Arnold and D. C. Feldman, “Social desirability response bias
wi ave 1o test research integrity wi arger samples base in self-report choice situationsAcad. Manage. J.vol. 24, no. 2, pp.

on integral approaches such as structural modeling to further 377-385, 1981.
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