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SUMMARY

This paper is an individual-level analysis of the adoption and use of an electronic
messaging system (EMS) by nearly 500 members of an R&D organization. It com-
plements the network-level analysis reported by Eveland and Bikson in 1988 and the
qualitative analysis reported by Markus in 1987. The present paper develops and
tests hypotheses about relationships among job categories, percel ved social presence
of an electronic messaging system (a measure of media awareness), self-reported and
computer-monitored use of the system, and outcomes such as changes in work effec-
tiveness, communication flows, and use of extant media. The primary conditions
associated with non-adoption of electronic mail were physical proximity of a respon-
dent’s contacts and the lack of accessibility to needed contacts through the system.
Higher-level organizational members used the system more, and reported more im-
provements in outcomes, counter to predictions by information richness theory.
Usage was weakly correlated with outcomes, but was generally more strongly cor-
related for those respondents who were more aware of the appropriateness of the
EMS for a variety of communication activities. The paper ends by discussing the
lessons learned about the adoption and outcomes of an EMS in this one organiza-
tion, based on three studies with very different methods and perspectives.
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INTRODUCTION

Communication is a central process underlying much research on organizations,
including studies of how organizational roles communicate information and
authority {1], how flows of communication affect performance [2], and how com-
munication structures help organizations respond to environmental demands [3]. To
the extent that various media differentially affect these and other organizational
processes, the influences on an individual's media choices, and the consequences of
those choices, should be of significant concern,

The present research analyzes some reasons for the adoption and outcomes
associated with a new organizational medium, an electronic messaging system:
(EMS) in an R&D organization. Because an EMS combines the capabilities of both
computers and transmission networks, and so can reduce situationa! constraints in-
herent in more traditional organizational communication channels such as memos
and telephones, they have characteristics with considerable implications for organiza-
tional communication [4~6].

This paper is an individual-level companion piece to two other studies of the EMS
at the same organization. Eveland and Bikson’s {7} network-level study analyzed the
patterns of usage across departments, programs, and among a subsample of 100
users. They were concerned with electronic communication networks in the
organization as part of their more general concern with how an EMS may support
cooperative work and interactions among R&D personnel. Using the computer-
monitored records of 800 computer account holders, their analyses showed that (a)a
small proportion of users were responsible for most of the message traffic, (b) there
were no significant differences in usage between departments, research programs, or
job categories, (¢) approximately 75% of the messages were sent across departmen-
tal boundaries but only 40% of messages were sent across program boundaries, and
{(d) the number of messages sent between individuals was highly correlated with the
physical proximity of the individuals.

A qualitative study of the same organization [8] found that usage was generally
rather low, due partially to the policy of charging an individual's budget directly for
usage of the system while providing nearly ali other communication media free of
charge.

This paper provides a complementary perspective on EMS usage in this R&D
organization. This individual-level quantitative study applies the related theories of
social presence and information richness 1o the question of whether usage of an
EMS is necessarily associated with specific outcomes, or whether the relationship is
affected by how aware users are of the theoretical appropriateness of an EMS for
different kinds of communication activities. It aiso contributes to the understanding
of the reasons for use and non-use of the EMS in this organization.

THEORETICAL FOUNDATION: SOCIAL PRESENCE AND
INFORMATION RICHNESS -

Social presence theory and information richness theory are concerned with
characteristics of media and information processing requirements of organizational
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tasks. They may be integrated to help researchers understand potential effects of dif-
ferent media on communication content and task performance.

Social presence is the degree to which a communication medium conveys the ac-
tual physical presence of the participants communicating [9]. It is dependent upon
particular communication contexts as well as perceived and intrinsic characteristics
of the medium. Social presence has typically been measured by a set of semantic dif-
ferential items measuring warmth, closeness, personalness, etc. [9, 10], or by arank-
ing of various media according to their appropriateness for a variety of typical
organizational communication activities (see a review by Rice and Love {11]). Em-
pirical results show a fairly consistent ordering of media along the social presence
scale, with face-to-face communication ranked highest in social presence, video next,
telephone next, and business memos the jowest,

Information richness is the extent to which media can bridge different frames of
reference, make issues less ambiguous, or provide opportunities for learning in a
given time interval [12). There has been considerable theoretical elaboration of the
conditions (such as organizational structure and hierarchical level) under which
variations in information richness should affect organizational performance {12,
13]. :

There are few empirical analyses of information richness other than the work by
Daft, Lengel, Trevino and colleagues, since Bodensteiner’s initial research [14).
Trevino et al. [15] asked approximately 100 managers to choose one medium as best
for each of 18 common workplace situations, and found that the choices were gener-
ally in accord with information richness theory. Electronic mail was chosen by the
managers primarily only when there were situational constraints that an EMS could
overcome, but not when the activity required symbolic or ambiguous communica.
tion. Markus [16], Fulk and Schmitz [17), and Zmud et al. {18] have all used dif-
ferent measures, although they have found generally comparable rankings of media.
Zmud et al. ranked one-on-one communication highest in information richness,
foltowed by telephone, group meeting, voice messaging, computer report, electronic
mail, and handwritten note. Fulk and Schmitz’s resuits ranked media accordingly:
face-to-face, telephone, memo, electronic mail, document/report, and computer
report.

Both social presence theory and information richness theory place text-based
media such as business memos and EMS low on their respective scales because users
cannot readily convey nonverbal regulatory and social context cues (such as facial
expressions or style of dress), symbolic meaning, or real-time interactive discourse,
Thus, theoretically an EMS is more appropriate for communication activities that
require only low social presence or information richness (transmission communica-
tion activities such as exchanging information, asking questions, and asking for opi-
nions). But theoretically an EMS is less appropriate for communication activities
that require high social presence or information richness {(socio-emotional com-
munication activities such as getting to know someone, bargaining, and resolving
disagreements) {19].
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A variety of questions concerning EMS arise from this literature on media dif-
ferénces and outcomes. The remainder of the papér analyzes just four: (a) Aré job
category and situational constraints associated with usage of an EMS?; (b) Is usage
associated with theoretically expected outcomes?; (¢} Is job category associated with
reported outcomes?; (d) Does awareness of the (theoretically proposed) appro-
priateness of EMS for various communication activities influence the associations
between usage and outcomes?

HYPOTHESES
Job category and EMS usage

Information richness theory predicts that usage of an EMS is likely to be influenced
by an individual’s job category, because of the differing information-processing re-
quirements of different tasks. Many studies have documented how information
workers allocate their time to various channels (reviewed in [20]): managers spend
most of their time communicating (75-80%), about 60% of which is oral (phone or
face-to-face). Clerical workers spend less total time communicating, but a greater
propeortion of their communication involves written media such as letters. Higher-
level. organizational jobs involve more interpersonal communication, ambiguity,
and equivocality, which require symbolic cues and development of shared meanings.
Daft and Lenget [12, 13] explicitly propose that because higher-level managers have
more equivocal tasks, they will be less likely to use information-lean media such as
an EMS. However, Markus {i6] found that higher-level managers in her sample of
500 managers used an EMS more than did lower-level managers. These findings ten-
tatively suggest the following hypothesis:

H1: Lower-level organizational members will use an EMS more than will higher-
fevel members.

Certainly, there are many other influences on the decision to adopt an EMS or not
{as considered in the discussion section). Descriptive analyses will explore some of
these through a general research question: What are some reasons why individuals
do not use an EMS?

Potential communication outcomes of using an EMS

Prior research has proposed and found a wide range of potential outcomes at-
tributable to the increased capabilities and reduced constraints of EMSs {4, 21-23].
We focus on only three of those categories of EMS outcomes that may be related to
an individual's use of an EMS,

One possible category of communication outcomes is substitution effects:
decreased use of media such as letters, memos and telephone. Such substitution for
these media is likely because an EMS can overcome situational constraints {(tem-
porality, geography, accessibility) imposed by traditional media [5]. Practically,
such a reduction could lead directly to reduced communication costs and indirectly
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to reduced shadow costs associated with playing ‘telephone tag,’ setting up appoint-
ments, and preparing and distributing memos [20].

A second category of outcomes is communication effects: an EMS may increase
and improve communication between and among organizational members, which
may lead to an increased stock of ideas and exposure to research, of particular value
in a R&D organization (2, 24]. An EMS may also facilitate communication that
would not otherwise have occurred [25].

A third category of outcomes is augmentation effects: an EMS may augment an
individual’s information processing capabilities by improving (a) feedback and thus
the rate of task completion, (b) the quality and rate of work by being able to ¢on-
sider fully a request before responding, or (c) concentration on one's task by being
able to avoid interruptions such as interna! telephone calls. Being able to com-
municate at the sender’s convenience without constraining the receiver to store and
retrieve messages through the computer instead of by paper files, and to keep in con-
tact with developments even while away from one’s desk, may contribute to improved
work effectiveness. Some researchers have argued that a scarce organizational re-
source is managerial attention—the time and capacity to analyze and decide {26, 27].
That is, the extent to which information is usefully summarized, modified, routed or
delayed is a measure of the value added to the original information [28].! Based on
these findings, we propose the following hypotheses:

H2a: Usage of an EMS will be associated with reductions in the use of memos,
letters, and the telephone,

H2b: Usage of an EMS will be associated with increases in communication flows
and the ability to get a message to needed contacts.

H2e: Usage of an EMS will be associated with increases in the rate, quality and
quantity of work.

Moderating influences on the association between usage and
outcomes

We do not assume that these outcomes will necessarily follow from usage of an
EMS. Based upon the prior discussions, we propose two moderating influences: job
category and media awareness.

Job category. As discussed above, workers in different job categories typically
use different media and have different information processing requirements, and
thus are differentially likely to use an EMS. Once adopted, however, an EMS still
must match those requirements in order for the user to perceive the outcomes noted
above. Clerical workers should be more likely to perceive changes in work media
use, communication, or effectiveness because an EMS is more likely to support their
activities, We therefore propose the following hypothesis:

H3: Lower-level organizational members will report more changes associated
with use of an EMS than will higher-level members.

Media awareness. Applying information richness theory, Daft et al. [30] pro-
posed that individuals who are more aware of the suitability of various media for
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various communication activities should display better job performance. Based
upon a sample of 30 managers, they concluded that “high performing managers are-
more sensitive to the relationship between message ambiguity and media richness’’
130, p. 355). Their measure of job performance wasa single, unoperationalized four-
point scale provided by that particular organization, dichotomized into high and low
values. Performance, especially when measured independently from the user’s
perceptions, is an important outcome, However, the three categories of outcomes
described above can be seen as a few of the many aspects of one's work that con-
tribute to the multi-dimensional construct of ‘performance’. The rate, quality,
quantity of work performed, the ability to communicate with needed others, and the
reduction of time and costs associated with traditional organizational media, either
are just some of the direct criteria or are aspects of work that contribute to the direct
criteria, by which employees' performance may be evaluated, by themselves, co-
workers, supervisors, customers, and others. Thus the present research expands the
applicability of information richness and social presence theory, by considering
some potential components of improved task performance rather than only the one
unoperationalized and organization-specific measure of job performance used by
Daft et al. [30].

However, the main argument remains: individuals who are more media aware are
more likely to choose the medium that best matches the information-processing re-
guirements of their tasks. Therefore we propose the following hypothesis:

H4: Individuals who are more ‘media aware’ are more likely to perceive more
changes associated with EMS usage.

This general hypothesis leads to two specific subhypotheses:

Hda: The relationship between usage and outcomes will be stronger for res-
pondents who rate an EMS as more appropriate for tasks with Jow requirements for
social presence (i.e. transmission communication activities).

Hdb: The relationship between usage and outcomes will be stronger for res-
pondents who rate an EMS as /ess appropriate for tasks with high requirements for
social presence (i.e. socio-emotional communication activities).

DATA AND METHOD

Sample and data collection

The R&D organization of approximately 900 employees was in many ways a
matrixed organization, because externally funded research programs frequently
crossed departmental boundaries. The organization developed a UNIX-based elec-
tronic mail system in 1983. The design philosophy called for a system that supported
work groups and the existing cross-departmental organizational structures. Users
could enter the name of an employee as the address for a message; hardcopies would
be printed off and delivered if the intended recipient did not have a system account;
and the system provided gateways to national and international computer networks
(see [7] and (8] for more details). '
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All 780 holders of computer accounts at this R&D organization, which had been
using the EMS for less than four years, received a questionnaire through inter-
departmental mail which they compieted and returned to the researchers in a sealed
envelope. Of these, 508 returned usable responses, for a response rate of about
65%.2

Measures

The measures of media awareness (ratings of EMS appropriateness), EMS out-
comes, and self-reported usage on the questionnaire, as well as other measures not
reported here, replicated those by Kerr and Hiltz {4], Rice and Case [19], Ruchinskas
[31], Svenning {32] and Steinfield [10]. Table 1 provides descriptions of the items.
The questionnaire also asked respondents to indicate which reasons for not using the
EMS applied to them. :

Job position. Respondents indicated whether they belonged to one of 54 job
descriptions. Following Eveland and Bikson [7], these responses were coded as
belonging to one of three broad job categories, ranked in order of organizational
level. Each had the following numbers of self-reported EMS users and non-users:
managers (29, 8), researchers and technicians (146, 106}, administrators and clerical
workers (87, 74), and unidentified (38 combined).

Media awareness. Media awareness was measured by an item that read: *'For
each task listed below, indicate your current assessment of the appropriateness of
electronic mail given other alternatives {such as meetings, phone calls, memos,
etc.)’, using 1 = appropriate and 2 = inappropriate. The task included (a)
transmission activities labeled exchanging information, asking questions, and ex-
changing opinions, which were used by Short et al. [9] to indicate communication
activities requiring less social presence, and (b) socio-emotional activities labeled
bargaining, getting to know someone, and resolving disagreements, which indicated
communication activities reguiring more social presence,

A principal components analysis, with varimax rotation, of these responses (see
Table 2) confirmed that these were two separate dimensions. To create two summary
scales, responses were recoded so that inappropriate = -0.5 and appropriate =
+0.5 to represent the directional orientation of each dimension, and the mean of
each set of three items was computed (appropriateness for transmission communica-
tion activities M=0,30, S.D.=0.31, appropriateness for socio-emotional com-
munication activities M=0.37, 5.D.=0.25). Thus high ‘media awareness’ is
indicated by a high value for the first scale, and a low value for the second scale,
There were no significant differences in the means of these two scales by job
category (F{3,453)=0.34, 1.96, respectively).

EMS usage. The questionnaire also asked respondents to indicate the number of
minutes per day they spent using the EMS, Those respondents who reported using
electronic mail for at least one minute per day were categorized as self-reported users
(N=291).

The system's host computer also monitored individual account usage continuously,
including the number of days since the account was first used, the number of
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TABLE 1. Descriptive statistics for computer-monitored users (N =291)

Appropriateness of EMS for . . . % Responding “Appropriate’’
Transmission communication activities:
Exchanging information 9
Asking questions 87
Exchanging opinions 76
Socio-emotional communication actlvmw
Resolving disagreements i4
Bargaining i6
Getting to know someone 12
Qutcomes . M S.D.
Augmentation factor iters (Change in):
Number of contacts initiated by others ki 0.6
Number of contacts initiated by you s 0.7
Rate of work 3.6 0.8
Communicating with other depts, programs .2 0.6
Ability to get a message to someons 39 1.0
Quality of work 3 0.7
-~ Quantity of work. . R 1 0T
Substitution factor items (Change in)
Number of memos, letters you send 2.y 1.0
Number of phone calls you make 2.1 0.7
Amount of other paper you produce 2.5 0.8
Usage of EMS M S.D.
Self-report:
Minutes per day 211 38,5
Computer-monitored:
Days since first use 455.8 127.0
First period messages seni 6.7 29.9
First period messages received 4.4 10.6
Second period messages sent 7.8 30.9
Second period messages received 6.4 13.1
Third period messages sent 1.7 24.3
Third period messages received 6.0 12.8
Fourth period messages sent 6.7 21.5
Fourth period messages received 6.0 14.6
Fifth period messages sent 8.3 24.3
Fifth period messages received 6.4 15.5
Total messages sent 143.8 350.8
Total messages received 114.0 207.1
Messages sent per day since first use 0.36 0.76
Messages received per day since first use 0.28 0.53

*Outside two-tailed confidence interval around 3.0 (no change), p<0.01.
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TABLE 2. Principal components analysis of media awareness and outcome items

Items Factors and loadings
Appropriateness of EMS Transmission  Socio-emotional
Transmission communication activities:

Exchanging information 0.80 0.05
Asking questions 0.82 0.06
Exchanging opinions 0.76 0.14
Soclo-emotionat communication activities:

Resolving disagreements 0.10 0.76
Bargaining 0.14 0.72
Cetting to know someone 0.01 0.69
Variance explained 2% 1%
Outcomes Augmentation Substitution
Augmentation factor items (Change in):

Number of contacts initiated by others 0.74 ~0.15
Number of contacts initiated by you 0.70 ~0.23
Rate of work 0.66 =026
Communicating with other depts., programs 0.60 0.04
Ability to get a message to someone 0.60 ~-0.28
Quality of work 0.59 -0.17
Quantity of work 0.55 0.26
Substitution factor items {Change in):

Number of memos, letters you send 0.02 0.80
Number of calls you make -(0,28 0.71
Amount of other paper you produce ~0.13 0.68
Variance explained 29%, 190,

messages sent and received in each of five four-week periods, and the total number
of messages ever sent and received. The present data were retrieved from the archive
tapes for five periods from April 1983 to July 1984, and were then merged with the
questionnaire data.’ The fifth period of usage occurred several months before the
administration of the questionnaire. After merging the questionnaire data with
the computer-monitored records, there were 488 usable cases. Those respondents
who sent at least one message in any of the five periods were categorized as com-
puter-monitored users (also N =291, but not necessarily the same individuals as the
291 self-described users®). Variables measuring the number of messages sent and the
number of messages received per day since first using the system were also com-
puted. Because all the computer-monitored usage measures were highly skewed (as is
typical; see {34, Chapter 6]), they were transformed into ordinal values and then into
a normal distribution. Table 1 provides the raw values of these measures, but the
analyses use the transformed values.
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About 17% of the sample sent messages in any two consecutive monthly periods,
and about 15% of those who sent a message in period 1 also sent a message in period.
5 a year later. 24% of those who ever sent at least one message also sent at least one
in period 5. However, from 15% to 22% who sent messages in a particular time
period did not send one in either the prior or subsequent period, and 42% sent a
message in earlier time periods but not in period 5. 8% of the sample sent messages
in one period, not in the subsequent period, but then again in some following
period; 19% sent messages in one period but then never again; and 14% sent
messages in one period and in all subsequent periods. Correlations between the
number of messages sent in period 1 and period 3 was 0.57, between period 3 and
period § was 0.43, and between period | and period 5 was 0.36 (p<<0.001). These
patterns present a picture of a small group of enduring users, and of a larger group
with varying usage patterns.

Outcomes associated with EMS usage. Respondents were asked to assess the ex-
tent to which the EMS had an impact on ten. general areas of their work and com-
munication performance. The items included number of contacts initiated by others,
number of contacts initiated by the respondent, rate of work, communication with
other departments and programs, ability to get a message to someone, quality of
work, quantity of work, number of memos and letters sent, number of calls made,
and the amount of other paper produced. Each item was rated on a five-point scale
where 1 = significantly reduced, 3 = no change, and § = significantly increased,
Table 2 shows that principal components analysis, with varfimax rotation, of these
responses identified two dimensions, labeled ‘‘augmentation’” and *‘substitution”,
Individual factor scores for these two dimensions were computed using the regres-
sion method.

RESULTS

Usage of electronic messaging

Table 1 shows that there were 291 self-reported or computer-monitored users.*
Why did nearly 40% of the sample never use the EMS? The questionnaire included
six items concerning possible reasons for non-use. The primary reason for non-users
was that the people with whom they had to communicate were aiready close
physically (54.4% *‘always significant”, 22.1% “‘somewhat significant’’, with the
other choice “‘not significant’’). The second most frequent reason was that the
people respondents had to communicate with did not use the system (44.3%,
20.7%). Note that both of these primary reasons strike at the heart of the utility of
an EMS. An EMS makes it easier for individuals not close to each other to com-
municate [5], and the value of an EMS is related to the extent to which a ‘critical
mass’ of other users also utilizes the system [3$, 36]. Other reasons, such as lack of
training, a perception that electronic messaging is too impersonal (that is, low in
social presence or information richness), and inadequate funds to pay for use of the
system [8], were ‘always’ significant reasons for only about 20% of the respondents.
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Finally, ¢-tests showed that users were more likely to perceive EMS as appropriate
for the three information transmission activities (85%) than were non-users (77%)
(p<0.05), but that users and non-users were not significantly different in their
perception of the appropriateness of the EMS for socio-emotional activities.

The 291 users reported spending an average of about 20 minutes per day using the
electronic messaging system. There were no statistically significant differences by
job category for self-reported use of the EMS, although managers reported slightly
higher usage (27.2 minutes per day) than the research/technical staff (24.2) and both
reported almost twice as much usage as did the clerical/administrative staff (14.6).

Tests of differences in means of the computer-monitored usage measures showed
consistently higher usage of the EMS by managers for both total messages sent
(managers = 378.3, researchers/technicians = 73.0, clerical/administrators =
69.7, F(3,280)=17.7, p<0.001) and total messages received (296.8, 73.4, 58.4,
respectively, F(3,280)=29.2, p<0.0001). Comparisons for messages sent per day
since first using the system were similarly statistically significant at p<0.0001 (sent
= 1.11, 0.22, 0.22; received = (.85, 0,23, 0.18, respectively),

Thus, contrary to H1, and in agreement with Markus’ {16} resuits, self-reported
usage data provide directional evidence, and computer-monitored usage data pro-
vide directional and statistical evidence, that managers in this organization use the
EMS more.

Outcomes from using the EMS

Usage and outcomes. Table 1 shows that the mean for each of the 10 outcome
items is significantly different from the value of 3.0 (*‘no change"’) in the predicted
directions, except for changes in the number of phone calls made, Thus the
respondents felt that usage of the EMS lead to improvements in 9 of the 10 out-
comes. The number of computer-monitored messages sent was weakly correlated
with the augmentation factor (r=0.15, p<0.01), and with the substitution factor
(r=-0.20, p<0.001). For self-reported usage, the correlations were 0.31 and ~0.,25
(p<0.001), respectively, These results provide weak but statistically significant sup-
port for hypotheses H2a, H2b and H2c, that usage is associated with perceived in-
creases in media substitution, work effectiveness, and communication flows.

Differences in reported outcomes among job categories. Managers reported the
most changes in the activities loading on the augmentation factor (M =0.54), fol-
lowed by researchers/technicians (M = 0. 16), and clerks/administrators (M = -0, 15}
(F(3,280) = 5.22, p<0.01). There were no statistically significant differences in the
means of the substitution factor score across job categories. As with H1, these
results are in the opposite direction from that predicted by H3, that lower-level in~
dividuals would report more changes in these task components.

Relating media awareness, job category, and usage fo outcomes. First, a
separate muitiple regression was conducted for each of the two orthogonal outcome
factors (augmentation and substitution). Then, to test the hypotheses that media
awareness—operceived low or high appropriateness of EMS—would mitigate these
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relationships (Hda, Hdb), the two regressions were run separately for each of the
two subsamples with higher than average and lower than average scores on the two
media awareness scales.’ This procedure provides, then, four regression results for
each of the two dependent outcome variables. The two measures of computer-
monitored usage (number of messages sent and received) were taken from the fifth
aggregated usage period, the one closest to administration of the questionnaire.
Table 3 presents the results. The alphabetic label for the following four sections cor-
respond to the similarly labeled columns in the table.

TABLE 3. Regression of outcome scores on normalized computér«monitored messages sent
and messages received, seif-reported minutes per day using EMS, and dummy-coded job
categories, by high/low splits of media awareness scales

Dependent variables, by high/low splits on media awareness

Hda: Transmission ' H4b: Socio-emotional

D: Less C: More A: More B: Less
Independent Media aware Media aware Media aware  Media aware
variables Augm. Subst. Augm. Subst. Augm. Subst. Augm. Subst.

- Compuier-monitored: . .. . ... . . -
EMS msgs sent -0.10 020 -0.05 -0.10 -0.04 002 0.10 -0.37
EMS msgs received 0.07 -0.24 048 0.1 004 012 056 0.37

Self-reported: i

Minutes/day 0.67 0.13 0.29° -0.31° 048 -031* 0.07 -0.35
Job category:

Manager -0.38 -0.13 -0.02 0.02 003 000 -0.43 0.01

Clerical/admin -0.15  0.16 -0.06 0.1 -0.07 031° -0.01 -0.29
Adjusted R? 0.34 0.00 008 007 022 022° 014 004
F-ratio 39 04 22 2.2 5.0 5.0 21 1.2
N 28 28 77 7 3 73 32 32

2 p<0.05:® p<O.01; ¢ p<0.001; values are standardized beta coefficients. Augm., augmentation fac-
tor score: high value means increased rate, quality, quantity of work, communication with others and
ability to reach someone. Subst., substitution factor score: high vaiue means increased use of memos, let-
ters, phone calls, paper.

Results based on media awareness about the appropriateness of
an EMS for socio-emotional communication activities

A. Results for more ‘media aware’ respondents. The equation predicting increases
in augmentation was statistically significant. The only statistically significant in-
dependent variable was seif-reported usage of the EMS. The equation predicting
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decreases in substitution was statistically significant. Statistically significant in-
dependent variables were self-reported usage of the EMS and not having a
clerical/administrative job.*

B. Results for less media aware respondents. The equation predicting increases in
augmentation was not statistically significant, but the independent variable of
computer-monitored number of messages received was. The equation predicting
decreases in substitution outcomes was not statisticaily significant, nor were any in-
dependent variables,

Thus all four of the overall equations were as predicted, providing support for
Hdb.

Results based on media awareness about the appropriateness of
an EMS for transmission communication activities

The story for transmission communication activities is not as clear-cut.’

C. Results for more media aware respondents. The equation predicting increases
in augmentation was statistically significant, with self-reported usage the sole
statistically significant independent variable. The equation predicting decreases in
substitution was not statistically significant, but the independent variable of self-
reported use was,

D. Resuits for less media aware respondents. The equation predicting increases in
augmentation was statistically significant. Self-reported EMS usage, and not having
a managerial job, were statistically significant independent variables, The equation
predicting decreases in substitution was not statistically significant.

Thus only two of the four overall equations were as predicted, providing mixed
support for Hda,

DISCUSSION

Summary of the resuits

Nearly half of the respondents from this R&D organization never used the EMS.
The two primary reasons indicated were that the necessary communication contacts
either were already close by, or were not on the system. Further, individuals did not
necessarily use the system continuously over time, except for a small group of fre-
quent users. And managers used it more than did lower-level employees, contrary to
H1.

The mean levels of changes in reported outcomes-~reductions in use of
substitutable media, increases in communication flows, and increases in quality, rate
and quantity of work—were greater than the nuil hypothesis level of “‘no change’
(except for reductions in telephone calls) (providing support for H2a, H2b, H2c).
The association of EMS use with reported outcomes was statisticaily significant,
supporting H2a, H2b and H2e¢, though the relationships were quite weak. Managers
were more likely to report these changes, contrary to H3 predicted by information
richness theory.
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Finally, for respondents who were more media aware about the theoretically pro-
posed (in)appropriateness of an EMS for various communication activities, in all
four regression equations predicting outcomes, self-reported usage had a statistically
significant beta coefficient in the correct direction, and three of the four equations
were statistically significant overall (supporting H4b). For respondents who were
less media aware, in three of the equations neither usage nor the overall equation
was statistically significant (supporting Hda). In the fourth, the equation relating
usage to increased augmentation was statistically significant (not supporting Hdg).

Limitations of the present research and challenges for future
research

Stepping aside from the tests of predictions made by social presence and informa-
tion richness theory, it is clear that the independent variabies did not generally ex-
plain much variance in the reported outcomes of EMS usage. If most of the variance
in EMS usage and in individual perception of EMS outcomes is not coming from the
specified variables, where is it coming from? At least two possible avenues for future
research exist, ,

One possibility is that respondents are not able to assess outcomes retroactively or
subjectively with sufficient reliability, so that reported outcomes are contaminated
by differential memory factors. This interpretation is implied by studies that show
people have considerable difficulty in accurately recalling a wide variety of everyday
as well as special events and communication activities {37]. Dealing with this prob-
lem calls for much more sophisticated over-time objective monitoring of organiza-
tional communication and performance than we were capable of providing in this
study. While the use by Daft and colleagues of a single-item performance rating is a
step in the right direction, future research should use a variety of measures. These
measures should include a continuum of measures from self-report measures of
augmentation and substitution effects up through multiple, explicitly operationalized
indicators of overall performance.

The analyses also showed considerable discrepancies between the self-reported
usage measure of minutes per day, and the computer-monitored usage measures of
messages sent and received. As Williams et al. [34, Chapter 6} and Rice and Shook
[38] discuss, these and other typical discrepancies between self-report and computer-
monitored usage data should encourage researchérs to coilect both kinds of data.
However, we must consider the possibility, intimated by the lack of significant effect
of the computer-monitored variables, that when we do use more reliable and valid
measures, we may find less evidence of the generalized outcomes associated with use
of EMS than the literature to date implies [5]. Perceptions of outcomes may not be
s0 much inaccurate assessments of real changes, as they are largely attitudinal
responses artifactually correlated with self-reports of EMS usage. This is an alter-
native hypothesis that of course cannot be rejected by this study (or by many other
EMS studies), due to the cross-sectional, correlational nature of the research design.
However, the use of longitudinal, unobtrusive computer-monitored usage data in
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this study allows us the preliminary investigation of the question, rather than the
limited speculations allowed by cross-sectional self-report data.

The second alternative source of outcome variance in this study, of course, lies in
other, unmeasured variables specified by a variety of theories of organizational
communication and media use. To this end, future research should also include
measures such as accessibility of the EMS [24, 38, 39], the individual’s participation
in organizational networks [7, 36, 40}, social information processes that establish
norms and evaluations of the benefits of using new organizational media [41-43},
the critical mass of users {10, 24, 35, 42], supervisory support for adoption [44], task
requirements [45], implementation policies {8, 46), and organizational norms and
expectations about information seeking and sharing [47, 48].

integrating the results of the three studies

This final section provides a few propositions, with supporting discussions, about
adoption and outcomes of an EMS, based on an integration of the three studies of
this R&D organization.

implementation policies and situationai constraints affect adoption of an EMS

The fact that over half of the non-users claimed physical proximity as a reason for
not using the EMS appears to be at odds with the positive correiation that Eveland
and Bikson {7] found between usage and physical closeness for their 100 users. It
seems that if individuals are co-located, the constraints on communication are
already low enough that EMS does not necessarily provide a considerable advan-
tage. Once people do adopt an EMS, however, it can facilitate communication and
task accomplishment among those in different departments but working on the same
projects, by overcoming a variety of constraints on communication {5, 10].

However, the perceived value of the system will be low if (a) the people with
whom one needs to communicate are not accessible through the system or (b) the ac-
cess and usage costs are high relative 10 traditional media [8, 15, 36, 18], Eveland
and Bikson [7] found that users did not primarily use the EMS to communicate
across project boundaries or within departmental boundaries. These patterns of
usage are likely due to two characteristics of this R&D organization: (a) it is
necessary to coordinate tasks with fellow project members, so (b) in a project-
oriented, matrixed R&D organization, departmental boundaries represent con-
straints to project communication that an EMS can help overcome.

Markus [8] showed that a respondent’s decision not to adopt the system was often
- a reasonable cost-benefit evaluation, as mirrored by the open-ended question
responses in this study. After all, personnel did not have to pay for copying
machines, telephones, and mail in order to conduct their business. However, ter-
minals, connect time, printouts and computer storage were charged directly to the
users, who could see the exact amount presented on their screens at the end of a ses-
sion. As Markus {8, p. 60) concluded, ‘‘Individuals appear to have considerable
discretion about whether and how much to use office communication systems
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because few firms require their employees to use these systems and because
employees typically have many convenient and low-cost (to them) alternatives for
accomplishing the same means."’ S

Information richness and social presence theories help explain relationships of
usage, media awareness and outcomes, but not levels of managerial usage of
an EMS

Markus [8, p. 57] concluded that one of the reasons (in addition to the chargeback
policies noted above) why so many personnel at this organization did not adopt the
EMS was that individuals tended not to consider ‘‘the suitability of the medium to
the purpose of the message or the characteristics of the work task and environment.”
Indeed, social presence and information richness theory have served moderately well
in helping to predict the contingent effects of this media awareness, predicting six of
the overall regression equation resuits and seven of the beta coefficients for EMS
usage. It seems that being less media aware about the appropriateness of an EMS for
socio-emotional communication activities matters, because an EMS does not pro-
vide much information richness or social presence. However, being less media aware
about EMS for transmission communication activities does not matter as much,
because in fact an EMS can be helpful for these activities whether one thinks so or
not,

An EMS may well support some managarial work, and Increase clerical work,
in spite of propositions about the inappropriateness of this medium for the
information-processing requirements of upper-level personnel and its ap-
propriateness for clerical tasks

The theories have served less well in explaining relationships between job category
and EMS usage.

For clerical/administrative respondents who were more media aware about the
appropriateness of an EMS for socio-emotional communication activities, use of the
EMS was associated with less reduction in the use of paper, memos and phone calls
(see note 6). It is possible that individuals in other job categories can more easily use
an EMS to substitute for the use of paper or phone calls because they use those chan-
nels primarily as a means to communicate a message. Clerical and administrative
workers, however, must continue to use textual media as part of the product and
record of their work.

Part of the influence on augmentation outcomes in the condition of being less
media aware about the appropriateness of an EMS for transmission activities is due
to job category. Managers rate EMS equally as appropriate on both media
awareness scales as do respondents in the other job categories, use the EMS more
than do the respondents in the other categories, and report greater improvements in
augmentation and substitution. However, when they do perceive EMS as inap-
propriate for tasks for which EMS is theorized to be appropriate—that is, they are
less media aware about the EMS~—they report smaller increases in augmentation
outcomes. This effect may exist only for managers because they are presumably
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better able to perceive consequences of organizational activities on outcomes that
may affect performance, compared to lower-level employees [30}].

The first reason is that, as noted earlier, EMS can be used in situations of high
social presence to prevent social cues from being transmitted. Precisely because of
the filtering of social cues, an EMS may lead to deregulated communication, such as
more self-absorbed communication, communication undifferentiated by organiza-
tional status, less conformity, and new kinds of information [25]. But an EMS does
not filter out all such cues. Some studies have shown that a fair amount of com-
munication supposedly involving social presence or information richness, such as
discussing personal matters and displaying humor, may in fact be contained in EMS
messages {11]. Thus, higher-level managers may wish to avoid biasing some
organizational interactions with their higher positional status, by sending EMS
messages instead of making personal visits {25). '

‘The second and more likely reason is that the frequent constraints to communica-
tion inherent in traditional organizational media (such as organizing meetings, play-
ing telephone tag, or retrieving and deciphering memos) are more costly to managers
than to others, so higher-level users may well turn to an EMS to reduce some of
these situational constraints.

Summary conclusion from the three studies

Overall, the results from this individual-level analysis of EMS usage, along with
the network study [7] and the qualitative study [8] of the same R&D organization,
support two general conclusions. The first is that adoption of an EMS by all
organizational members cannot be guaranteed, but both are results of rational deci-
sions. Both usage and non-usage of the EMS can be explained on the grounds of
respondents’ assessments of the utility of the system, which is affected by organiza-
tional implementation policies and task demands. The second is that outcomes
associated with EMS usage are not technologically determined. They are moderated
by situational constraints, job category, and users’ awareness of the match between
the capabilities of an EMS and theoretically proposed information-processing re-
guirements of a variety of communication activities.
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NOTES

! HMowever, such increased quantity and rate of information may also lead to task
overload, and much information is not meaningful, useful or used {29].
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2 About 60% of the non-respondents indicated that they thought the questionnaire was
too personal or that they were oo busy; about 40% were never accessible due to travel,

3 Rice and Borgman [33] discuss the types of computer-monitored data, advantages and™

disadvantages of such data, and prior studies using such data. The present data represent five
four-week samples from the first 18 months of usage (June 1983, September 1983, January
1984, April 1984 and July 1984) on the two host machines where electronic messaging had not
previously been offered. That is, users were familiar with computers, but did not have prior
experience at the R&D firm with electronic messaging [7). The usage data were cotlected by the
computer, and processed into usabie form by J.D. Eveland and a programmer at the organiza-
tions. Usage accounts and questionnaire IDs were blind-randomized before merging, 10 protect
the confidentiality of the respondents.

4 The 291 self-reported users (those who reported using EMS for at least one minute on an
average day) are not necessarily the same as the 291 computer-monitored users (those who sent
at least one message). Indeed, of the 439 respondents for which tiere were seif-report and
computer-monitored usage data, 84 (19%) had zero usage for both variables, 71 {16%) sent at
least one message but did not report any minutes of usage, 64 (15%) reported using the EMS
for at least one minute per day but sent no messages, and 220 (50%) had both self-reported
and computer-monitored usage. There are at least three explanations for these discrepancies:
(a) some respondents who may have sent small or irregular numbers of messages perhaps as
much as a year ago may not have responded that they were using the EMS at any level per day,
even if they remember sending those messages {and of course they would be likely to forget

_such occasional usage), (b) the discrepancy may reflect the use of the EMS to receive mes-
sages (146 [33% of ail respondents] of the respondents received messages but did not send
any messages), and {(c) some self-reported adopters may be representing themselves as more
socially acceptable than they are. -

The essential difference between self-report and computer-monitored measures of system
use for our study is that the former are collected at the same time as the outcome measures,
whereas the latter are collected unobtrusively and longitudinally. Thus we can (a) make causal
claims from the computer-monitored data but not from the self-report data and (b) reject
common-method bias or a halo effect as alternate expianations for any associations involving
the computer-monitored data.

5 There are other procedures for testing such differences in relationships, such as using
interaction terms or partial correlations. We felt that dichotomizing the media awareness
variabie at the median was the most straightforward and conservative approach.

§ The means of two of the three “*substitution’’ items were statistically lower than ‘‘no
effect", indicating a reduction in use of paper media, so a positive beta coefficient implies less
substitution effect with greater usage of EMS by clerical/administrative personnel, not
necessarily an increase in use of paper media.

7 It was pointed out to the authors that allowing the principal components analysis to
generate the two factor scores (augmentation and substitution), instead of using a mean score
of the three sets of conceptually related outcome items, may have clouded the relationships.
So we created three mean scores: (a) media reduction (change in phone, memo, paper use), (b)
communication {(contacts initiated, out-of-workunit communication, ability to get message to
a contact), and (¢) work (rate, quality and guantity of work). The overall multiple regression
equations for all six high media aware conditions were statistically significant, with
self-reported usage of the EMS 2 statistically significant independent variable in all six. The
overall equations for five of the six jow media aware conditions were not statistically signifi-
cant. Only the work equation in the low media aware condition was statistically significant,
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with self-reported EMS usage and not having a managerial job the significant independent
variables. Thus, 11 of the 12 equations were as predicted. However, the mean scaies had low
alpha reliabilities {0.57-0.66) and the dependent variables were no longer orthogonal
(r=-0.25 to 0.54). Thus, separating out the conceptually related outcome items provides more
persuasive but less rigorous and consistent results, Details of this analysis are available from
the senior author,
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