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Computer-Mediated Communication
and Organizational Innovation

by Ronald E. Rice

Comprter-mediated communication systems not only process
information about innovation but are also an innovation
that organizations must process, a circumstance that
provides organizations with opportunities and challenges for
enbancing their resourcefiulness and responsiveness.

A major tenet of communication theory is that content can be distinguished
from the medium in which it appears. But in traditional organizational media
such as memos, reports, meetings, and face-to-face conversation, the process of
“communication” rarely distinguishes content from medium, and therefore the
medium’s constraints upon the type of organizational content possible may not
be immediately obvious. Although research on topics such as the rise of mod-
ern offices (85) and group decision making (170) does consider such distinc-
tions, the diffusion of computer-mediated communication systems has high-
lighted this issue.

Since many kinds of content can be digitized by the computer and
exchanged through telecommunications nerworks, content is now physically,
instead of only theoretically, separable from its particular medium of transmis-
sion. Both content and medium can thus differentially influence how organiza-
tional members use and evaluate organizational information. This simultaneous
separability, blurring, and interaction of content and medium generates both
obstacles to and opportunities for communication within organizations. In par-
ticular, this article focuses on one of the most important aspects of organiza-
tional communication in rapidly changing environments, that of innovation,

Computer-mediated communication systems (CMCS) have already been
shown 1o be associated with persistent, although malleable and nonrevolution-
ary, differences in organizations (62, 94, 97, 119, 138, 139, 145). But these rela-
tionships have been described in many separate studies and scattered in marny
fields. In bringing together these studies in a framework that integrates an
understanding of criteria for evaluating characteristics of both media and con-

' tent with an input-conversion-output model of organizational information pro-

cessing, I hope to illuminate the potential for CMCS to facilitate organizational
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innovation as well a5 to identify the processes by which CMCS themselves are
adopted and reinvented.

Establishing a good fit between media and communication activities
requires an understanding of the characteristics of different media, pos-.
sible interactions among characteristics and activities, and the media
hsage patterns of information workers. There are many ways to character-
ize the differences among interpersonal communication (face-to-face, meetings,
teleptione), broadcast mass media (radio, television, audioconferencing), tex- ‘
tual mass media (magazines, journals, newspapers, memos), computer-based
textual media (electronic mail, computer conferencing), and computer-based
numeric media (transaction systems, on-line financial data bases). Table 1 lists
some of the more salient characteristics for the present discussion and indicates
the extent to which each category of medium exhibits—either objectively or as
perceived by users—that characteristic. The extent to which a user evaluates
any particular medium as having any particular characteristic naturally depends
on the context. For example, 2 CMCS can be programmed to have high interac-
tivity, while interpersonal communication between a drill sergeant and a pri-
vate in boot camp is low in interactivity. As Table 1 emphasizes, it is perhaps
more useful to conceive of media as having different degrees of various com-
munication characteristics than to describe some media as more deficient than
others (30). Four categories of characteristics seem particularly useful.
Constraints are inherent characteristics that limit, hinder, or obstruct the free-
dom of interaction berween users, They include the extent to which z medium
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allows/requires the user: to know the recipient {or, more generally, the
address) in order to transmit a message, to be able to communicate with a spe-
cific recipient, to overcome selective processing by the intended recipient, to
control the timing of composing, sending, and receiving activities, to be physi-
cally proximate in order to communicate, to store the information for later
delivery or retrieval, to use multiple access points or indices in retrieving the
information, and to be able to restructure or reprocess the information during
transmission or retrieval. A final constraint is the extent to which the medium
requires/allows the receiver to be able to identify the sender.

Bandwidth here refers 1o the range of communication modes that a medium
can convey. Adapted from the technical concept for the range of frequencies in
a given unit of time that 2 medium can transmit (38), bandwidth (communica-
tion mode) is the diversity of cues that a particular medium can transmit. They
include physical distance between the participants; expressions and gestures;
tone, volume, and rate; verbal meaning; and numeric data. Social presence or
information richness is related to bandwidth but also includes more general
aspects of perceived satisfaction and appropriateness of media. These concepts
have been defined as the extent to which the receiver feels the sender is pres-
ent, the capacity to learn more about a situation by using the particular
medium, and the interpretive value of communication in situations of high
uncertainty (12, 33, 34, 87, 137, 146, 170, 194). Media are more or less effective
and appropriate insofar as they can tansmit the kinds of communication con-
tent and type of nonverbal cues that are required by a given communication
activity.

Interactivity is the degree to which participants in a communication process
have control over, and can exchange roles in, their mutual discourse. Control
includes quickness of response and the ability to end the process. Exchange-
ability of roles involves the extent to which discourse is mutual, that is, the level
of higher-order interactions between initiator and responder (16, 40).

Network factors concern the effect that the pattern of communication has
upon the input, convession, and output of interactions. For example, studies of
small group communication (169) indicate that group structure influences pat-
terns of information flow, distortion (such as decision quality), and the effect of
specific roles (such as lower satisfaction for isolates than leaders). Further, dif-
ferent media facilitate one-to-one, one-to-many, one-t0-some, and many-to-many
comInunication paterns.

Table 1 also classifies these characteristics into more generic communication
processes first suggested by Wofford, Gerloff, and Cummins (199) and later
developed by Huber (75). These include routing (distributing), summarizing
(while retaining the meaning), delaying (prioritizing and storing), and modify-
ing (editing and distorting) the original content.

From over twenty studies of how information workers allocate their time to
various media (145), it is clear that managers spend most of their time commu-
nicating (75-80 percent), about 60 percent of which is oral (phone, face-to-
face, or in meetings). Higher-level managers spend more time communicating
with subordinates than do lower-level managers; senior managers initiate more
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CMCS and Organizational Innovation

downward communication than upward communication; those at lower levels
engage in more peer communication; only a small amount of managerial time
is actually spent making decisions; managers communicate more in situations
of greater innovation and uncertainty; and written communication is less likely
to capture the attention of managers because of their fragmented, interrupted
schedules (115, 184).

Thus, organizations are increasingly adopting CMCS to take advantage
of their unique media characteristics. Computer-mediated communication
systems use computers to structure and process information and use telecom-
munications networks to facilitate its exchange. CMCS include electronic mail,
computer conferencing, computer bulletin boards, videotex systems, voice mes-
saging, and related media. The simplest use of computer conferencing is no
different from that of electronic mail: 2 user types in a text-based message at a
terminal in one location at a given time and sends it through a packet-switched
common carrier telecommunication network to a central file, where the
intended user can log on to the system and retrieve the message using a termi-
nal in a different location at a later time of his or her choosing. A slightly more
group-oriented use of computer conferencing is a computer bulletin board: the
posting of a message for all or some subset of users on the system to read and
respond to. The processing capabilities of CMCS may involve structuring access
to shared files by one or more users, on-line polling and tabulation, partition-
ing computer memory for joint authoring of documents, electronic publishing,
retrieving information by the use of keyword indices, altering the content or
format of an entry, preprogrammed selecting of the time and location of trans-
mission or reception, and prioritizing the sequence of individuals’ contribu-
tions 1o real-time conferences. ‘
CMCS have been in constant development since the early 1970s, due to the
diffusion of value-added networks and desktop terminals and to the continuing
reduction in computing costs (81). Scientific Time Sharing Corporation devel-
oped the first electronic maitbox system in 1972. Electronic messaging became
more widely available on the network known as Arpanet to facilitate govern-
ment-supported computer research (155), and computer conferencing systems
such as Notepad were first used for supporting research and development sci-
entists (82) or for managing the wage price freeze (70). There were over a
dozen commercial conferencing services in the United States by the end of
1983 (67). Estimates of the electronic messaging market indicate a growth from
$178 million in 1984 to $636 million in 1986 and $1 billion by 1990 (77, 200).
Industry interest in electronic mail services is exemplified by A.T.&T.'s year-
long testing of A T.&T. Mail, which involved 200 companies and 15,000
employees (44). A 1984 survey found that half of the sampled organizations
expected CMCS would be a significant portion of their 1987 telecommunica-
tions budget, up from 5 percent in 1984 (100). A 1985 survey reported that 71
percent of Fortune 1000 companies planned to have CMCS by 1986 (99). By
the end of 1985, there were over 1 million commercial “electronic mailboxes”
sending 13.5 million messages per month, prompted by the installation of
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nearly 6 million personal computers with communications capabilities (200,
201). Easylink, the network component of an information vendor, reports that
over 65,000 messages per day flow through its system. The top 15 most active
messaging centers in France’s Minitel videotex system relayed 6.6 million mes-
sages in April 1986 (113). Private, in-house use may be much greater: Hewletr-
Packard exchanges 25 million messages per year, Texas Instruments exchanges
4 million, one of IBM’s two networks transmits 6,800 messages per minute in
peak periods, and Olin Corporation of Stamford, Connecticut exchanged
750,000 messages in 1985 (45, 49, 51, 94, 145).

Nonprofit university and research networks are growing as well, The top five
uses of the computer system at Carnegie-Mellon University in 1986 were
devoted to finding other users on the system, printing, sending private mes-
sages, using a word processor, and sending public bulletin board messages
(95). There are approximately one million users in five continents on the
“UNIX to UNIX Copy” (UUCP) electronic mail network. In April 1987, there

" were nearly 1,000 messages per day on one subset (USENET) of the UUCP

network (41).

In 1984, electronic messages were estimated to comprise only 250 million of
the 974 billion messages sent in the United States (the other sources, in bil-
lions, were telephone, 600; interoffice memos, 250; first-class letters, 125; and
telegram-telex-priority mail, 1). But although 40 percent of all those 974 bil-
lion messages are keyboarded, only about .25 percent are currently machine
readable (78). Thus, a remendous potential exists for the use of CMCS in pro-
cessing messages.

The major technical components of CMCS—computers, electronic nation-
wide networks, digital transmission and storage, shared files, and desktop termi-
nals—create a2 combination of characteristics and functions unavailable in inter
personal and mass media. Users are free from temporal and geographical
constraints, for they do not have to be on the system simultaneously in order to
send or receive messages. Although many social cues cannot be communi-
cated, participants. may use the computer {0 help structure, edit, and index
their messages in ways not possible through traditional media. The lower social
presence of CMCS may be desirable in certain communication situations, as
will be discussed later. Depending on the extent to which the system was
designed to provide it, users may request or provide interactivity when they
wish to clarify points, request further information, or prepare an adequate
* response. Users can typically contact other users through a CMCS network
without having to have met them in advance or, by using distribution lists or
interest area keywords, without necessarily even knowing that those persons
exist.

A variety of evaluative criteria embody different assumptions and place
different emphases on organizational commuanication content and
media and thus on the potential role of CMCS in organizational innova-
tion. These criteria are economic, technical, satisfaction, political, cultural, and
cognitive (see 11).
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Economic criteria. Information has characteristics that make it unlike other
products and thereby generates anomalous cutcomes when evaluated by classi-
¢al economic criteria of cost and revenue. For example, the same information
may be shared simultaneously by multiple users; it is difficult to exclude addi-
tional users; assessing the value of information often requires some of that
information itself; it is difficult to identify the original creator and subsequent
enhancers of information; and it is subsequently difficult to allocate all the con-
sequences of information to the costs of its production. Studies of office auto-
mation show that most organizations continue to apply narrow measures of
classic economic productivity instead of taking into account these and other
unique aspects of information (39, 85, 179).

There are at least three significant problems that can arise when economic
value is the exclusive criterion for evaluating information work (63). First, the
value of the material medium is an approximate or arbitrary, and probably dis-
torting, indicator of the value of the information contained or transmitted by
the medium. For example, Strassman (179) estimates that less than 20 percent
of the total first-year cost for an end-user work station is attributable to equip-
ment depreciation. Other costs include training, supplies, overhead, telecom-
munications, software, support staff, and furniture. “Organizational learning”
about uses, implementation, and behavior related to information systems is the
single most expensive, and long-term, cost.

Second, the ratio of benefits to the cost of information is often ambiguous, so
information is often underinvesied and undervaiued. Indeed, econometric stud-
ies have shown, based upon analyses of inputs and outputs of 50 industries in
1967 and 51 in 1972, that organizations underinvest in information (66). And
third, increased efficiency may be sending a misleading signal to the organiza-
tion about the effectiveness or relevance of the information work itself, leading
1o “rigidity and unresponsiveness to change” {5).

The most severe set of consequences of the inappropriate application of clas-
sic economic criteria to organizational communication is that information work
can become deskilled, fragmented, and routinized while workers receive inade-
quate training, are monitored on narrow performance measures, and experi-
ence occupation-specific unemployment (15, 72).

Technical criteria. Conceiving of the communication process as the transmit-
ting of information by a sender through a channel 1o a receiver was crucial for
establishing a framework for improving the technical aspects of communication
systems (168). These technical advances are evaluated according to criteria
such as the rate of transmission, signal/noise ratio, and cost per unit of trans-
mission. An overemphasis on such technical criteria, however, leads to three
biases in the evaluation of organizational communication processes. First, these
criteria tend to assume that obtaining more, and more accurate, information is
always desirable. More relevant information can increase decision-making per-
formance. However, more but inappropriate information decreases the signal/
noise ratio, competes with useful information, diverts organizational members
from more important activities, and can reduce performance (122, 171, 178).
Second, such criteria also assume that information is an object that is separable
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from the participants in a communication process. Thus, such criteria not only
ignore the actual process of interpreting the meaning of the information but
also prevent designers and implementers from considering the importance of
the refationships among organizational members (136). Third, these criteria
assume that the organization is a rational systerm with common goals that

- Tequire only the efficient distribution of information (97). :

Satisfaction criteria. Subjective attitudes that users report about information
or an information system have included relevance, accuracy, factualness,
amount, timeliness, precision, readability, and reasonableness (58, 102, 162,
202). Other aspects include routineness, uncertainty, equivocality, permanence,
process, programmability, knowledge work predictability, and personalness (21,
33, 35, 46, 50, 90, 111, 125, 127, 129, 130, 133, 142, 170, 171, 179, 196). Two
difficulties immediately arise in attempting to understand how such evaluative
criteria influence the use of information through and about CMCS. First, many
of these studies tend to assume that such characteristics inhere. in the informa-
tion or the system, rather than constitute attitudes of the respondents. Second,
many analyses of satisfaction do not specify the communication activities or the
stage of adoption of the medium in which the respondent is engaged.!

Political criteria. Information and information systems serve, and are affected
by, political aspects of organizational communication (97, 98, 108). These
aspects may include the symbolic use of information, intentional ambiguity,
control over evaluation criteria, and the ability to set the agenda for adoption
choices (43, 50, 131, 132). For example, some individuals may have an account
on a CMCS primarily to symbolize their innovativeness rather than to commuini-
cate about organizational matters. Designers tend to assume that systems that
are highly evaluated on economic and technical criteria would be readily
adopted were it not for political motivations (14). However, evaluations that
seem political may in fact be based on satisfaction or technical criteria. For
example, resistance from users may be a quite valid sign of flawed system
design, inappropriate matching of technology to tasks, or unexpected demands
on cognitive skills (90, 108, 203),

Cultural and normative criteria. At various levels of analysis, many cultural
aspects influence organizational information processing. National cultures differ
in their historic rationales for, and interpretation of, institutional information
systems (93). Community cultures affect the selection and use of information
sources (197). Organizational norms can lead to negative sanctions against
seeking information (e.g., from a high-status supervisor or a competitive peer)
that consequently reduce the willingness of individuals to seek out innovative
information (37). Responsibilities for coordination of or communication
through CMCS can become diffused and contentious (74, 173, 174). Cues and
rewards within the work unit socialize members about whether to use CMCS o

' One exception is a study by Trevino, Lengel, and Daft (188), which applied a symbolic interac-
ton perspective to analyze why organizational members choose different media in different situa-
tions. Respondents were more likely o be satisfied with face-to-face communication for reasons of
content and symbolic value and with electronic mail for overcoming situational constraings.
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communicate about innovative topics or about the level of appropriate use of a
CMCS (36, 163).

Cognitive criteria. At the individual level, limits on information processing
also affect the use, effect, and evaluation of different content and media (121,
124, 193). For example, decision makers generally prefer more rather than less
information, even though this preference may lead to information overload,
During such periods users report increased confidence and satisfaction with
decisions, although performance rapidly declines (122). Also, even though
individuals have different cognitive styles and prefer different types and formats
of information (10, 13), designers, implementers, and users of CMCS rarely are
trained in how to match CMCS with users’ cognitive capabilities (69, 203).

A framework for identifying and analyzing possible roles of CMCS in
facilitating innovation in organizations can be constructed by mapping
them onto a two-dimensional typology based on organizational infor-
mation-processing theory. The first dimension of this typology comprises
the three stages of organizational information processing: input, conversion,
and output. These processes are not just linear procedures for transmitting
objective information but also processes through which organizational mem-
bers interpret the meaning of resources and activities (36). The increasingly
complex environments of modern organizations generate diverse and uncertain
signals,® and organizations respond by aliering their goals, organizational struc-
tures, and technology-in a word, by innovating (6, 57, 88, 103, 185). Commu-
nication from and about the environment is necessary for organizations to per-
form and innovate successfully (17, 29, 32, 107, 156, 157).

The second dimension includes the twofold purpose of each information-
processing stage. Changes in organizational goals, structures, and technology
not only affect what is processed at each stage but also help to buffer, smooth,
allocate, and monitor how that content is processed (161). By mapping these
purposes onto our prior discussion of characteristics of content and media, the
second dimension considers CMCS as a content as well as a medium of organi-
zational innovation processing. That is, a CMCS not only can be used to pro-
cess information about innovations but also can be seen as an innovation that
an organization must process.

Organizations can use CMCS to facilitate the input of innovative content and
content about innovations. Table 2 indicates how these two dimensions interact
to identify examples of some of those uses. The following sections discuss each
of these cells.

* One measure of this increased environmenzal complexity is indicated by the growth of an infor-
mation economy. A greater propostion of labor, occupations, gross national product (over 50 per-
cent), and research and development in the United States and some other countries is devoted to
the handling of information; the amount, diversity, and sources of scientific and technical informa-
tion corntinue to grow exponentially; interorganizational and international information Bows are
increasing; services and information work have replaced industrial activities as the primary seg-
ment of the U.S. economy (as the industrial sector replaced the agricultural secror earlier); and
there is greater conflict and contradiction in traditional as well as information economic sectors
(9, 66, 76, 79, 101, 106, 134, 165).
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Tabie 2: Examples of uses of computer-mediated communication systems as
content and medium in tacilitating organizational innovation, by input, conversion
and output stages of information processing

Role of CMCS.in communication Qs

in process Medium (as convevyer of content) Content {(as content of adoption)
Input Boundary spanning Rationale for innovaton

On-fine data bases Access 10 system

Recruitment of personne! Networks

Agenda setting in adoption process  Social presence
Task requirements
User’s position and level!
Social Information processing

Conversion Substitutability Adoption
Complementarity implementation
Information precessing Reinvention
Decision making Users as resource
Expansion of network )

Output Invisible colleges Distribution chains
Electronic journals Telacommunications community
Desktop pubiishing Organizational Interdependence
Inciividual, group, organizational
performance

Media with low social presence (especially print mass media) are very influ-
ential during the early stages of awareness about an innovation (105, 112, 156),
because awareness requires a change in knowledge, not attitudes, and because
at that time the availability and use of such media are not completely con-
strained by cultural, cognitive, or political norms of the interpersonal network
(60, 124). Other studies indicate that media with less social presence are
actually more influential than interpersonal communications in fostering adop-
tion, possibly because of their urambiguousness, formality, and permanence
(73, 162). CMCS and on-line data bases could facilitate the awareness, adop-
tion, and implementation of innovations.

Input processes involve exchanges across boundaries between organizations
and their environments (1, 190, 191). “Organizational boundary-spanning indi-
viduals. . .may be the link in translating external, market and/or technical infor-
mation into terms that are relevant and useful for the unique requirements of
the organization” (192, pp. 12-23). Computer-based media such as on-line data
bases provide the capability for scanning a wider and deeper sector of a partic-
ular environment, not only by reducing time and geographical consteaints in
exchanging information with individuals through CMCS but also by having
access to environmental information that is available to an organization’s com-
petitors or suppliers. Such scanning increases the diversity of organizational
networks, the likelihood of acquiring valuable but unknown information
through weak and infrequent ties, and the awareness of interorganizational liai-
sons (3, 60, 157). For example, “in one firm where someone posted a new
product idea on the network, the proposition was sent in one minute to 300
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~colleagues in branches across the country, and, within two days, sufficient
replies were received to launch a new long-distance joint project” (96, p.
1127). Organizations using interorganizational CMCS have increased the num-
ber of research projects that used information from external sources (47).

Although a strict interpretation of the “information richness” theory of media
use proposes that interpersonal channels are optimal for nonroutine tasks (33,
34), it seems likely that for boundary-spanning activities some categories of
interpersonal sources are perhaps less diverse and accessible than CMCS and
on-line data bases. From an economic and possibly political evaluation, CMCS
could remove many of the costs associated with interdepartmental and vertical
communication about innovations.

CMCS can also be used 1o increase the potential for “reinvention,” the
change in the form or use of an innovation by the adopter after it has been
adopted (152). Reinvention may be intentional—that is, planning for reinven-
tion or a vicarious seeking out of how others solved their mistakes—or unin-
tentional—that s, a reactive solution to problems caused by an intended inno-
vation or secondary responses to problems caused by others’ reinventions (85).
Because the costs and risks of innovating are so high, reinvention may be far
more important and useful for successtul performance than innovation (195).
Thus, media and content that foster the identification and development of rein.
vention are a valuable, but underutilized, resource. For example, users of
CMCS could describe new ways of solving problems on a bulletin board in the
same CMCS that they might use in their work, if this facility is available and
supported. Or, computer bulletin boards for industries and user groups can be
scanned for innovative solutions to inadequacies in the design of popular soft-
ware. Reinvention of CMCS itself will be discussed below as part of the con-
VErsion process.

However, because organizations are often biased toward economic and tech-
nical criteria in their evaluation of information, they may focus too narrowly on
the kinds of information that reside in specific data bases, or they may unknow-
ingly institutionalize the cultural and cognitive biases of their search analysts,

Alternatively, CMCS itself can be viewed as the content of the organiza-
tional input process of adoption, a process that is influenced by many
factors. Organizations often initially adopt media on the basis of rationales
biased toward technical, economic, and satisfaction criteria that constrain the
quality of information communicated and the organization’s subsequent uses of
the system for innovation. Early or unequal establishment of economic-based
chargeback policies can be an extreme constraint on organization-wide adop-
tion of a CMCS, as users learn to avoid paying for benefits that accrue to others
elsewhere in the organization or are difficult to evaluate locally (109). These
early rationales may also generate later cultural and political conflict by estab-
lishing the subsequent criteria for evaluating performance and limiting the
kinds of information that are valued in the work unit (132). In a study of 200
organizations, the rationales for adopting word-processing systems tended to
focus on efficiency criteria such as reducing typing, avoiding costs, and reduc-
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ing staff (84, 85), Supervisors in such organizations typically had to spend their
limited resources on satisfying those narrow productivity criteria instead of

. managing the work unit's boundaries, scanning their environment, encouraging
innovative solutions to their clients' problems, or training their QOperators to
learn advanced functions.

Access may significantly determine the level of use of an organizational
medium. Users' perceived accessibiliry to a system, its information, and other
users typically has been a stronger predictor of whether or not they will use -
that information than its perceived quality (4, 64, 123, 159). Accessibility to a
computer system requires not only physical access to a terminal but also the
presence of the information in the data base, the reliability of the system, and
ease of learning the control language (27). Those with access in this broad
sense have been shown to exhibit greater expected, reported, and actual usage
of CMCS and on-line data bases (28, 92, 128, 146, 153, 167, 177).

Accessibility plays such a strong role because, as noted previously, the mean-
ing of communication content is typically difficult to determine in advance,
Therefore, using the most accessible medium regardless of the differences in
content from the alternative media is an efficient strategy, especially when eco-
nomic and technical criteria emphasize quantity and cost over quality (4),
~ when the situation is ambiguous (123), or when symbolic and cultural criteria
favor action over deliberation (37). ‘

Access to the network of users becomes a crucial factor influencing the use
of the system. The value of the system—the number of relationships—grows
exponentially as new individuals become accessible but is not sufficient for
many potential users uncil a “critical mass” is reached (110, 140, 141). A larger
number of other CMCS network members also increases the amount and rapid-
ity of feedback, improving the social presence and richness of 2 CMCS (69).
This is why the number of other users who are known before one adopts a
CMCS is a significant predictor of how much a CMCS is used (92).

The potential user’s interpersonal nerwork can also influence if and how a
CMCS is adopted, as peers provide social information about its use and mean-
ing, maintin norms about its acceptability, and provide role models of adop-
tive behavior (56, 151, 156). The size of one's interpersonal network has been
associated with a user’s overall innovativeness and continued use of a CMCS
(150).

According to political and culrural criteria, the use of CMCS may increase
conflict between organizational units because of the difficulty of communicar-
ing subtle differences in interpretation and intention and because long-estab-
lished authority and peer coalitions may be weakened (94, 186, 191). However,
once users have access to CMCS and therefore to a network of other users, the
amount of social presence required by their tasks may influence the appropri-
ateness, and therefore the level of usage, of CMCS. Figure 1 shows average rat-
ings, from seven studies of computer conferencing and five studies of elec-
tronic messaging, of the appropriateness of the media for a variety of generic
communication activities (developed in 107, 170). The ratings show 2 clear
progression from a greater to lesser appropriateness of CMCS as the communi-
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Figure 1: Ratings of electronic messaging and computer conferencing systems on
appropricteness and salistaction for communication activities with varying levels of
required social presence

Xin = exchanging information; Ask = asking questions; Xop = exchanging opinions:

Int = staying in touch: Gen = generating ideas; Tim = exchanging timely information;
Dec = making decisions; Con = exchanging confidential information; Pro = solving prob-
lems; Dis = resolving disagreements: Per = persuading; Bar = bargaining: Gef = getting
1o know someons. .

Values plotted are averages of rafings from seven studies of computer conferancing
(reviewed in 142, p. 132) and five studies of elecionic mail {146—two samples; 147, 153,
154). The aggregate results are used 1o illustrate the general differences in users’ subjective
evaluations of CMCS for generic communication activities. Results across computer confer-
encing and electronic mai are not stdctly comparable, as the computer conferencing
studies used a 7-point scale measuring satisfaction, while the electronic mall studies used
sither & §-point or binary scale measurng appropfiateness, Al scoles were converted to a
7-point scale (from G 1o 6).

cation activities require more socia! presence. Further, computer conferencing
seems slightly more appropriate than electronic messaging for activities that
require more social presence, perhaps because of the increased capability for
network structures and interaction among participants and the decreased con-
straints on processing content. Other studies have shown this difference in per-
ceived appropriateness to be a significant discriminating factor between users

- and non-users and among dimensions of use (147, 177).

Given that users consistently make such distinctions about the appro-
priateness of CMCS for various communication activities, and given the
characteristics of CMCS compared to those of traditional organizational
media, two guestions arise. First, can these new media convey social and
emotional information? Studies of public and organizational CMCS transcripts
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indicate that about 3¢ percent of their content comprises such information
(149), and there are indeed many typographic ways to convey paralinguistic
cues (7). Indeed, because of the filtering of nonverbal cues, CMCS may
actually increase emotional content (96), and increase variance in that content
(176), compared to interpersonal communication. _

More important, as Table 1 shows, CMCS have characteristics that more
“information-rich” media do not, and these functions may enhance certain
kinds of interpersonal communication (30). The increased connectivity that
users can experience through CMCS$ nerworks can lead to new interpersonal
contacts. For example, the number and strength of close and personal ties in a
group of 30 social scientists who used 2 CMCS increased significantly during a
one-year period (55). Organizational members with low tenure are more likely
than longer-term members to use 2 CMCS for social purposes in order to learn
about the organizaiion's culture more quickly than they would if they relied
solely on traditional organizational media and opportunities (177). However,
preliminary studies show that individuals’ communicator styles are associated
with the extent to which this lower social presence influences the use of CMCS
for certain communication activities. For example, Rice and Torobin (154)
found that the “‘dramatic” and “precise” dimensions of communicator style
(118) were significant predictors, in opposite directions, of respondents’ expec-
tations about their use of electronic messaging.

Second, are there situations in which decreased transmission of social and
emotional information is appropriate? Some media are more appropriate than
face-to-face communication because they screen out some highly socioemo-
tional cues, such as extremely embarrassing interactions, or because they pre-
vent interference of some cues with others, such as personal charisma or style
of dress, that-can mask signals of deceit or lack of information (142, 170). This
is one reason that computerized diagnoses and medical bulletin boards are
generally preferred by individuais with asocial behavior or ilinesses, who
would ctherwise be too embarrassed or shy to reveal such intimate information
to another person directly (22, 48, 61). Further, this masking of political, cul-
tural, and symbolic information may improve conversion processes in some
coniexis, as will be discussed.

The refationship berween the choice of medium and communication task is
influenced by the purpose of communication, the direction of communication,

the leadership of the users’ work units, and awareness of media characteristics
(33, 34, 137, 146). Users increasingly prefer face-to-face and telephone chan-
nels over CMCS when they need more social and emotional communication
and when tasks are complex or diverse (33, 34, 86, 162, 170).

However, two characteristics of tasks that are not routine, but are amenable
to the unique anributes of CMCS, are cross-locational interdependency and
innovation. Cross-locational interdependency—typicaily high for organizational
members who supervise a large number of employees, occupy boundary-span-
ning roles, and coordinate refationships among several work units—has been
associated with greater use of CMCS because of the greater freedom from tem-
poral and geographical conswaints (92, 177, 182). Organizational members
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whose tasks involve generating or implementing new ideas are likely to have
more positive attitudes 1oward innovations in general and thus to be more
accepting of CMCS in their work (181).

As those at higher organizational levels spend more time communicating
interpersonally and handling equivocal tasks, they are less likely to find CMCS$
appropriate according to satisfaction criteria; executive norms against using ter-
minals may also hinder usage. Clerical workers may spend less total time com-
municating but a greater proportion in mediated communication or routine
information processing; they therefore would use CMCS to a greater extent.
Some studies have found just such positionali differences in CMCS usage (150,
153, 175); others have not found significant differences (89, 117). Age tends to
be negatively associated with acceptance and use of technological innovations
in general and CMCS in particular (92, 156), while organizational level was the
strongest predictor of the perceived overall appropriateness of a university
CMCS (146). Thus, potential users’ position, level, tenure, and current media
habits tend to influence their adoption of CMCS, due to the natire of commu-
nication activities associated with certain positions and levels and to older
employees’ increasing reluctance to change.

These patterns often have been used as the basis for identifying potential
opportunities for CMCS {39, 72, 164). This kind of analysis, however, tends to
be based on the classical economic assumption that total dollar cost is the pri-
mary criterion for evaluating organizational productivity. However, the assump-
tion that lower-level information workers have little to contribute to organiza-
tional performance—because they have relatively less opportunity for reducing
communication costs by reducing the time they spend in using media-—ignores
the greater familiarity that information workers have with work unit information
flows, tasks, and context. Organizations that focus only on technical and eco-
nomic criteria will tend not 1o support the adoption of CMCS by lower-level
emplovees or the use of CMCS by those employees for processing information
about organizational innovation.

CMCS can substitute for, as well as complement or augment the use-of,
traditional media’s facilitation of organizational conversion processes
such as routing, modifying, delaying, and summarizing content. At the
interorganizational level, CMCS can increase the capabilities and diversity of
organizational conversion by, in essence, extending organization boundaries
along their "value chains. . rransforming the nawure of products, processes,
companies, industries and competition itself” (135, p. 149). Telemarketing is
an example of organizational use of communication systems to overcome phys-
ical, temporal, and market constraints on performance.

At the intraorganizational level, the adoption of CMCS may convert commu-
nication processes by substituting for the use of traditional media, although
time and cost savings would be differentially allocated by position and level, as
discussed previously. Studies have found decreases in written, telephone,
rravel, and some face-to-face communication after a CMCS was implemented
(23, 26, 52, 53, 59, 83, 89, 114, 116, 126, 146, 180, 183).
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At both the inter- and inraorganizational levels, studies of CMCS have shown
subsequent increases in overall direction. amount, and diversity of communica-
tion linkages (18, 24, 26, 33, 35, 69, 70, 82, 83, 92, 104, 126, 139, 145, 146, 153,
180, 183). Such systems have complemented not only verrical and redundant
communication among organization members but also horizontal communica-
tion and coordination in organizations with a matrixed structure.

Because of their combination of media characteristics, information systems in
general, and CMCS in pamicular, have been shown to improve many aspects of
organizational information processing (145, 179). Currently, conversion pro-
cesses such as media transformation. timing, and shadow functions may take 20
percent or more of a professional information worker’s time (8, 164). CMCS
may help users improve their control over information, One example is the use
of electronic mail 1o send “active messages” that are in essence programs that
perform functions in the systems where they are received (189). CMCS users
may reduce media transformations (the number of times particular content
must be delayed or modified across different media), thus reducing time,
energy, and errors in converting content. They may also reduce delays and
modifications due to shadow functions, those unforeseen, unpredictable, time-
consuming conversion activities that are associated with some organizational
media burt that do not contribute to achieving goals and outcomes (such 2s
“telephone tag,” business travel, or waiting for other group members to show
up at a meeting).

Group decision making is another conversion process that can be affected by
CMCS. Because CMCS do not convey as much information as face-to-face com-
munication about socioeconomic sutus, physical atiributes, gender, age, loca-
tional surroundings, speaker dominance, network structure. and communica-
tion regulator cues (such as turn taking), participants are freed from some of
the constraints of dyadic and group exchanges. In addition, CMCS can lead to
greater accuracy of the decision, greater equality of participation by the mem-
bers, greater variance of opinion. and fewer total words during the decision
process. However, groups tend to take longer to arrive at a decision {(although
this decreases as users gain experience with the keyboard), are slightly less
likely to arrive at consensus, and are less likely to have a swong leader emerge
(80, 142).

In light of CMCS's possible influences on this conversion process, it is
important to note that some of the assumed advantages of face-to-face group
decision making are not necessarily beneficial to group performance. For exam-
ple, leaders of new groups tend to be chosen on the basis of their speaking
frequency and duration, which has no strong relation to content expertise (70).
Yet, early opinions and decisions by group teaders are significantly correlated
with the group’s final decision. Further, aithough consensus may be a valued
symbolic and political outcome, in controlled experiments, consensus is not
correlated with the quality or accuracy of the decision (142), and group norms
such as avoidance of conflict or high costs for seeking information outside the
group may actually result in a conservative, inappropriate decision.

The opposite danger is that the differences in CMCS-based group decision
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making may be evaluated solely on technical and economic criteria, which
would overlock the real cognitive, satisfaction, and political needs for consen-
sus and intuition satisfied by face-to-face decision making. CMCS allow a group
to coliaboratively create meaning out of diverse sources of information, com-
menting on and editing messages and documents, indicating ways inn which
individual opinions may diverge from common material, and possibly contin.
ually affecting the group's shared experiences and meaning. Transactional and
interpretive analyses may be appropriate approaches to understanding how
USEIS Create a “unique acquired literacy” (68, p. 2). Others have commented
on how using CMCS can develop an altered state of consciousness, but in gen-
eral this direction has not been pursued (20, 70, 83). Thus, both CMCS and
traditional media may constrain or facilitate the possibitity of an innovative
decision, but in different ways. '

CMCS has other potential for innovation by facilitating more open organiza-
tional networks. Because more open networks reduce uncertainty about tasks
and other members, increase access to information, increase accuracy of infor-
mation because trust is improved (121), and facilitate stronger linkages among
multiple subjects, organizations with more open networks tend to be more
innovative and successful in implementing innovations (2, 17, 42, 87, 158, 186,
191). Even at the individual level, innovativeness is associated with one's cen-
trality in organizational networks, which has traditionally been heavily deter.
mined by the physical proximity of the members (91). CMCS have media char-
acteristics that can facilitate the development of internal networks by
overcoming political or cultural evaluations due to difference in communica-
tors’ status and overcoming technical or economic boundaries due to distance.
By integrating meémbers into social and work networks early on, CMCS can
facilitate the development and frequency of associated innovation networks (2),

Development of networks through CMCS may, however, be probiematic. For
example, unless a CMCS conuzins relevant formal information, unfounded
rumor could spread quickly. Also, the rise of electronic networks can diffuse
responsibility, prevent the identification of the source of information, blur for-
malized communication boundaries, and increase transaction costs for non-
members (94, 142, 172, 173, 174). Interorganizational CMCS nerworks can facil-
itate ephemeral and uncohesive groups or even redefine the concept of groups.
Depending on how CMCS are implemented and managed, they may also
increase organizational inequity and distinctions based upon access o informa-
tion and power (143).

As an organizational innovation, computer-mediated communication
systems, as well as their users, may be the content of conversion pro-
cesses. CMCS may be reinvented in an ongoing process of converting the orig-
inal form of the innovation into forms that are more customized or berter
adapted to the needs of users and the organization. For example, CMCS can be
redesigned to structure communication processes to filter content and reduce
information overload. However, solely technical solutions to such problems can
preclude users’ being exposed to unpredicted and innovative message content
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(71). Political or cuitural obstacles 1o users becoming involved in the ongoing
design and application of CMCS, or a reliance on technical solutions to chang-
ing needs, may also significantly constrain the reinvention of CMCS and subse-
quent internal innovations.

Pagt of this adaptive capability is influenced by organizational policies about
peer communication and {raining. Supervisory support for group communica-
tion about work and experimentation, feedback about the unit's performance,
and ongoing learning are crucial for improving performance and developing
innovations (31. 120. 160). The few studies that compare modes of training for
office automation systems indicate that users prefer to learn 2 new system from
their peers, especially for advanced functions and applications (54, 85).
Although vendor manuals and introductory seminars are useful for learning the
basics of a system, they do not provide insights intc either a conceptual under-
standing of the system or its contextual and potential uses. For example, a
study of the influences on innovative word processing in nearly 200 organiza-
tions showed that communicating and learning about word-processing hard-
ware and operations were not associated with unit reinvention. However, regu-
lar meetings and unit communication about how the technology could be used
in work and about advanced features were significantly associated with unit
reinvention (85),

Organizational learning and reinvention occurs at the level of the users.
Users can be considered the “‘content” of processes that “convert” them into
skilled but local information sources. These system users can become interunit
liaisons or even inputs to other functional areas: they become a medium for
diffusing innovative content—about how to use a system or how to apply it—to
the other users whose tasks they have come to understand and which they can
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improve (85. 148). Unfortunately. this subsystem strategy is tvpically ignored by
evaluations of information work thar focus solely on technical and economic
criteria and by job designs that effectively assume that workers are only input
and conversion media and not conversion and output content,

This reconceptualization of the roles that users of CMCS mav plav has
another important implication. Until CXpert systems become verv common-
place, the expertise that users gain is difficult to make accessibie to others in a
permanent or widespread manner. Thus, a subtle problem can arise with the
investment of so much contextual information in the users themselves: corpo-
rate memory disappears when unsatisfied workers leave or is unavailable when
they are constrained to satisfy only local economic or technical criteria.

CMCS also have the potential to facilitate output processes, both as
media and as content. The process of spanning organizarional boundaries is
conducted by individuals. tvpically through media, and includes the negotiat-
ing transactions required to distribute outputs, to represent the organization to
its environment, and to buffer the organization from uncertainty about who will
receive those outpuis and what their requirements are (1}. As an output
medium, CMCS systems can facilitate the diffusion of information to an organi-
zation’s environment, both directly through interorganizational electronic mail
networks and indirectly through electronic journals posted on text data bases.
Large-scale CMCS, especially those that cross organizational and industy
boundaries. are already providing such structures, some in the form of invisible
colleges (25. 69, 187). Research and development workers use these networks
to keep informed. solicit evatuations, collaborate on research, and gossip about
funding and job opportunities. Theoretically, some physical, temporal, and
financial constraints can be removed from the creation, distribution, and utiljza-
tion of scientific and technical information. Currently, however, there are con-
siderable obstacles to such exchange, including economic criteria (unaccepta-
ble or difficult-to-justify economic costs, ambiguous ownership of on-line
information), technical criteria (insufficient technical resources, disagreements
about international standards), symbolic criteria (reward systems such as tenure
based upon printed refereed articles). cognitive and satisfaction criteria (the dif-
ficuity of reading complex text from terminal screens), and political criteria
(the inaccessibility of networked CMCS for most people even in the United
States).

An organizational CMCS may also serve to develop feedback cycles into sub-
séquent organizational inputs. For example, information about prior input, con-
version, and output processes can be made avaiiable through an organization-
wide suggestion data base or through distribution lists that send comments to a
relevant subsample of the organization.

The increased complexity of organizational environments (see footnote 2)
includes increased cross-organization and cross-industry linkages required to
provide innovative information services (52). As computers and networks
become a more fundamental basis for information services, information and
media providers will not only experience greater environmental uncertainty in
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the form of new inpus. Quitputs. and competitors bur will also take part in
increased joint acrivities with other economic sectors, Organizational Qutpur
processes may thus include CMCS as innovative products or as innovative ways
of managing environmentai uncerainty. For exampie, electronic NEews, an on-
line data base service, requires transmission, information, software, and hard-
ware resources. General-service videorext services are not faring as well as
localized teletext services partiaily due to the heavy dependency on interorgan.
izational resources of videotext services (65). However, this increased interog.
ganizational innovation may in wrn generate economic conflicts, such as
opportunities for oligopoly and price setting, decreasing ease of entry, and low-
ered organizationat autonomy (19},

This review of the existing research and theory about CMCS has shown
that such systems possess distinctive characteristics that can influence
communication about, and the adoption of, organizational innovations,
Characteristics such s freedom from some communication constraints, lowered
social bandwidth, increased bandwidth, and extended networks ail differentiate
CMCS from traditionai organizational media and thereby can change how orga-
nizations input, convert, and output content about innovations in their attempt
10 resolve and reduce environmental uncerainty. Additionaily, the medium of
CMCS is for most organizations an innovation itself and thus can be analyzed as
content that is interpreted, evaluared, adopted, and possibly reinvented at each
stage of organizational information processing.

However, unless content of CMCS is adequately understood and evaluated,
the adoption and use of the medium of CMCS may be constrained by narrow
and insufficient evaluation criteria, Management practices that concentrate too
heavily on technical and economic evaluations of CMCS will miss the impor-
tant role that cultural, satisfaction, pelitical, and cognitive evaluarions play in
organizational innovation processes. Some of these pitfalls include evaluating
communication on classical economic criteria of increased output per cost of
input, evaluating the appropriateness of organizational media solely on the
basis of requirements of routine tasks instead of including requirements of
social and emotional communication activities, or designing CMCS in ways that
prevent access to external and innovative communication sources. The criteria
used to evaluate content and media can significantly influence the extent to
which organizations communicate about as well as adopt innovations, Indeed,
there is no necessary assumption or assurance that the use of CMCS either as
comtent or medium will be associated with organizational innovation. I have
tried to show that CMCS may have both advantages and disadvantages for orga-
nizational communication, and that, depending on different criteria, they may
or may not be adopted and reinvented.

Finally, research on organizational innovation must continue to analyze the
counter-intuitive and elusive characteristics of both communication content and
organizational media. This approach requires a more detailed identification of
the processing stage being analyzed, the criteria used to evaluate the content
and the media, and the communication-related needs of organizational mem-
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bers and their activities. In particular, theories of organizational innovation can
benefit by taking into consideration and further specifying interactions among
media, content, processing stage, and organizational structure (34). For exam-
ple, CMCS may well be differentially appropriate for communicating about
innovations it diferent information-processing stages depending on specific
auributes of the innovations and characteristics of the adopting individual or
organization. These relationships may well be contingent on, and lead to, dif.
ferent organizational strucrures. For instance, a decenwalized organization may
be more likely than a cenualized one ro adopt CMCS and use it for diffusing
content about reinventions. Although the fields of management science and
organizational communication have in fact come a considerable distance from
the initial studies of computer-mediated communication systems, complex
opportunities and challenges in studying CMCS as both medium and content
of organizational innovation stil} remain.
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