The Effect of Communication Frequency
and Channel Richness on the Convergence
Between Chief Executive and

Chief Information Officers

ALICE M. JOHNSON AND ALBERT L. LEDERER

ALICE M. JOHNSON is an Assistant Professor of Management Information Systems in
the School of Business and Economics at North Carolina Agricultural and Technical
State University. She holds a B.A. in Business Administration from Winston-Salem
State University, an M.S. in Personnel and Industrial Relations from Winthrop Uni-
versity, and a Ph.D. in Decision Sciences and Information Systems from the Gatton
College of Business and Economics at the University of Kentucky. She has over ten
years of industry experience in information systems. Her major research area is infor-
mation systems strategy. Her work has been presented at the Annual Meeting of the
Decision Sciences Institute, the Americas Conference on Information Systems, and
the Association for Computing Machinery Special Interest Group on Computer Per-
sonnel Research Conference.

ALBERT L. LEDERER is a Professor of Management Information Systems at the Gatton
College of the University of Kentucky. He holds a B.A. in Psychology from the Uni-
versity of Cincinnati, an M.S. in Computer and Information Sciences from Ohio State
University, and a Ph.D. in Industrial and Systems Engineering from Ohio State. He
has over ten years of industry experience in information systems. His articles on his
major research area, information systems planning, have appeared in the Journal of
Management Information Systems, International Journal of Electronic Commerce,
and a variety of other academic and practitioner journals.

ABSTRACT: Convergence (i.e., mutual understanding) between an organization’s CEO
and CIO is critical to its efforts to successfully exploit information technology. Com-
munication theory predicts that greater communication frequency and channel rich-
ness lead to more such convergence. A postal survey of 202 pairs of CEOs and CIOs
investigated the effect of communication frequency and channel richness on CEO/
CIO convergence, as well as the effect of convergence on the financial contribution of
information systems (IS) to the organization. Convergence was operationalized in
terms of the current and future roles of information technology (IT) as defined by the
strategic grid. Rigorous validation confirmed the current role as composed of one
factor and the future role as composed of three factors (i.e., managerial support, dif-
ferentiation, and enhancement). More frequent communication predicted convergence
about the current role, differentiation future role, and enhancement future role. The
use of richer channels predicted convergence about the differentiation future role.
Convergence about the current role predicted IS financial contribution. From a re-
search perspective, the study extended theory about communication frequency, me-
dia richness, convergence, and the role of IT in organizations. From a managerial
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perspective, it provided direction for CEOs and CIOs interested in increasing their
mutual understanding of the role of IT.

KEY WORDS AND PHRASES: CEQ/CIO communication, channel richness, communi-
cation frequency, managerial communication, media richness, strategic grid.

MUTUAL UNDERSTANDING BETWEEN the chief executive officer (CEO) and chief in-
formation officer (CIO) is critical to an organization’s successful exploitation of in-
formation technology (IT). Such understanding can facilitate the organization’s
alignment of IT with business strategy [43], which in turn predicts both improved IT
and business performance [18].

Conversely, the lack of mutual understanding between the CEO and CIO can cause
problems. For example, if the CIO fails to understand business objectives or the CEO
fails to understand the value of IT and how to employ it to achieve those objectives
[53, 54], then strategic information systems (IS) planning will be adversely affected
[29, 43]. Furthermore, failure to achieve such understanding can affect the organiza-
tion’s ability to acquire support for IT investments and the IS function [25]. The IS
department’s budget, after all, depends on top management’s understanding and per-
ception of the role of IT [58].

Mutual understanding of that role is critical both at the current time and in the
future [3]. Assuming that such understanding is based on correct information, under-
standing of the current role increases the likelihood of the proper support for critical,
existing functions that rely on IT for daily operations. However, IT support for cur-
rent functions does not guarantee support for future operations. In fact, plans and
strategies for an organization’s current I'T may be counterproductive for future corpo-
rate strategies [3]. Therefore, mutual understanding—often referred to as conver-
gence—about the future role of IT is also important.

Convergence between the CEO and CIO is important, but few studies have investi-
gated the process through which it is achieved. The objective of this paper is to exam-
ine the role of communication in achieving convergence in the CEO/CIO relationship.
The research questions are: Do the frequency of communication and the richness of
the communication channel between the CEO and CIO influence convergence about
the current and future role of IT in an organization? Does convergence influence the
IS financial contribution to the firm? Figure 1 illustrates the research model.

Communication Frequency, Channel Richness, Convergence,
and IS Financial Contribution

COMMUNICATION FREQUENCY, CHANNEL RICHNESS, convergence, and IS financial
contribution are the constructs in this research. Each is now defined along with its
importance to IT management.
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Figure 1. Research Model

Frequency

Communication is defined as a process in which individuals share and create infor-
mation in order to reach a mutual understanding [65]. Through frequent communica-
tion, they develop common definitions of situations and build consensus [79]. Such
communication is referred to as an “adjustment process” [81], through which rela-
tionships are transformed over time [71]. Similarly, it is described as a facilitator of
gradual convergence of meanings and opinions about situations [9, 79].

Frequent communication is important in IT management in several respects. First,
it helps IT personnel and their users have a common understanding of the organization’s
business functions and how IT can be used to support these functions [47].

Second, it positively affects an organization’s competitive use of IT. For example,
when CEOs communicate frequently with IT managers, the organization is more
motivated to use IT for competitive advantage [38].

Third, frequent communication between IT and business executives positively in-
fluences the alignment of IT with business strategy. A case study of organizations in
the insurance industry identified such communication as a factor that influenced align-
ment [60]. More specifically, the case revealed that the social dimension of alignment
(i.e., the state where business and IT executives mutually understood and were com-
mitted to the organization’s IT mission, objectives, and plans) was influenced by
frequent communication between the executives [61]. Interviews in ten business units
of three insurance companies provided the basis for analysis of the effect of commu-
nication frequency on mutual understanding of IT plans. The current research ex-
tends these findings by using a much larger sample of CEOs and CIOs to examine the
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relationship between frequency and mutual understanding (although called conver-
gence in this study) of IT plans as well as of the realized role of IT in the organization.

Channel Richness

Communication channel richness is generally seen as independent of communication
frequency [59, 75]. That is, greater richness neither necessarily implies greater fre-
quency, nor is implied by it.

Communication channel richness refers to the extent to which media have the abil-
ity to overcome different frames of reference, clarify ambiguous issues, and thus
facilitate understanding between communicating individuals [21]. Certain communi-
cation media have a greater capacity than others to facilitate understanding. Thus,
they are termed richer media or channels [21, 22]. (The terms media and channels
are used synonymously.)

According to media richness theory, a rich medium is one that enables immediate
feedback, supports multiple cues such as facial and nonverbal expressions, accom-
modates language variety (e.g., numbers, natural language, etc.), and allows commu-
nication participants to tailor a message to fit personal requirements. Based on these
four characteristics, an initial hierarchy was developed to indicate the following channel
classifications in order of decreasing richness: (1) face-to-face, (2) telephone, (3) per-
sonally addressed media such as letters and memos, (4) nonpersonally addressed media
such as telegrams, and (5) unaddressed media such as flyers and bulletins [22]. Sub-
sequent hierarchies confirmed that face-to-face and telephone communication, re-
spectively, were the richest modes of communication. However, they further indicated
that e-mail communication was slightly higher in richness than other traditional writ-
ten communication [44, 86]. This may be because e-mail richness is in part a function
of social factors (e.g., peer acceptance of e-mail) and the user’s experience (e.g., with
the topic) [16, 35, 46, 48].

Media richness theory argues that performance improves when richer media are
used for equivocal tasks and that the use of richer media for less equivocal tasks lowers
performance. More specifically, when the communication channel matches the mes-
sage content or task, performance is greater [22, 41]. This implies that in order to
achieve optimal performance, the media selected should depend on the nature of the
communication. The theory was initially confirmed using qualitative data when tested
with traditional media such as face-to-face, telephone, and letters [22], and partially
supported for testing with new media such as e-mail and voice mail [42, 45, 72]. In one
study, however, a reanalysis of the published data using the traditional media in Daft et
al. [22] suggested a potential moderator [62]. Moreover, only modest evidence sup-
ported the theory with e-mail, video conferencing, voice mail, and online database as
media, thus again suggesting potential moderators. Recent findings further suggest
that use of new media may be appropriate to overcome situational constraints even
when the media’s characteristics do not match the message content or task [62].

Media selection is important in I'T management. The use of richer channels to com-
municate strategic IS planning requirements helps IT managers minimize the com-
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plexity of the planning task [82]. Although higher-level managers such as CEOs and
CIOs tend to use much richer communication (such as via oral channels) [63], varia-
tion in richness across them at the individual level can still exist.

Convergence

Rogers and Kincaid [65] defined convergence as the tendency for two or more indi-
viduals to move toward one point, and to unite in a common interest or focus. The
authors saw it as the objective of communication. Their convergence model described
communication as a dynamic process of idea and knowledge generation, which oc-
curs over time through interaction with others and which leads to mutual understand-
ing and collective action.

More recently, researchers have used the terms convergence, mutual understand-
ing, shared understanding, and shared cognition interchangeably to indicate the state
where communicating individuals agree on a certain topic or issue (e.g., [7, 27, 32,
47, 74]). Consistent with Lind and Zmud [47], this paper defines convergence as the
“degree of mutual understanding” [47, p. 15] between an organization’s CEO and
CIO about the role of IT.

The IT function and the organization in general can benefit from convergence. When
an organization’s technology providers and users converge on both the importance of
the firm’s activities and the potential for technology to support the activities, more
innovative proposals for using 1T result [47].

Convergence between IT and business executives is also beneficial. It exists when
business executives understand IT objectives and IT executives understand business
objectives. Convergence between these executives supports the development of a shared
vision of the role and contribution of IT to the organization [60] and it facilitates IT
success [67].

IS and business executives have agreed that the most critical issues in IS manage-
ment are improving IS strategic planning, using IS for competitive advantage, and
facilitating organizational learning so that new IS technologies are integrated into the
entire operation of the firm [13]. Considering that such issues are strategy-oriented
and thus presumed to be equivocal [82], convergence between IT and business execu-
tives about those issues would result from frequent iterations of interpretations and
reasonings based on rich media.

McFarlan et al.’s well-known strategic grid framework proposed two distinct roles
of IT, a current and a future role [49]. More recent research has shown that the current
role has one dimension, whereas the future role has three [57]. The current role repre-
sents the organization’s reliance on IT at the present time. The managerial support
future role embodies how organizations direct their planned systems development
projects to support decision making and organizational efficiency. The differentiation
future role focuses on the use of such projects to help the organization make its prod-
ucts and services unlike those of its competitors. The enhancement future role repre-
sents how firms plan to use IT to facilitate the maintenance of existing systems.
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The current and the future role of IT constructs were initially derived as distinct
[49]. More recently, distinctiveness between the current role as well as the three indi-
vidual future roles of IT constructs was empirically demonstrated [57]. Understand-
ably, moreover, an organization’s current role of IT does not necessarily determine its
future role of IT [56, 77].

Both the current and future roles of IT are critical strategic issues [49]. They are
thus deemed inherently more equivocal and would require richer media to foster com-
munication [76, 82]. When IT personnel and their users employ richer channels to
communicate strategic requirements, they converge more on the organization’s busi-
ness functions and how IT can be used to support these functions [47].

IS Financial Contribution

IS are commonly believed to enhance competitiveness and thus make a financial
contribution to firm performance. Popular measures of such a contribution include
increased sales revenue, market share, and return on investment (ROI) [55].

Increased sales revenue of at least $30 million was linked to IT investments at Phillips
66 during the 1980s [36]. FedEx’s recent annual revenue of more than $19 billion has
likewise been attributed to its effective use of IS [28]. In fact, as a result of such out-
comes, increased sales revenue is often the primary motivation for investing in IS [68].

Increased market share, more often than not, signals greater profitability [30]. Ob-
servers have attributed increases in market share to the contribution of IS [1, 3, 28].
For example, ExxonMobil’s Web-based, business-to-business system reduced its or-
der processing costs from $45 per order to $1.25, enabling the firm to reduce prices
and thus increase market share [78].

ROI for IT expenditures is critical, particularly because such expenditures exceeded
$1 trillion worldwide in 2001, and were expected to increase approximately 10 per-
cent each year thereafter [69]. Many firms have attributed favorable ROI to IS invest-
ments [78]. Chevron’s electronic document management system, for example, resulted
in a 95 percent ROI over its five-year project life [80].

Hypotheses

ROGERS AND KINCAID’S [65] CONVERGENCE MODEL described communication as a
cyclical process, which involved the repetitive exchange and sharing of information
between two or more individuals in order to reach a mutual understanding. Through
cycles of information exchange, participants are expected to move toward a more
mutual understanding of each other’s meaning.

Each cycle of information exchange results in incremental changes in an individual’s
accuracy regarding a point of interest. Such changes could, of course, reveal underly-
ing biases that generate greater conflict and thus reduce convergence. However, more
often than not, frequent communication is assumed to allow communicating indi-
viduals to eventually “zero in on” [51, p. 482] the attribute that is salient for each of
them, and thus to increase convergence.
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Lind and Zmud [47] suggested further that frequent contact between communicat-
ing individuals implied a certain level of intimacy, which had the potential for reduc-
ing barriers to achieving convergence. They investigated the influence of convergence
between IT providers and users of technology on innovation. Their study of a large
multinational firm found that frequent communication between those parties resulted
in a higher degree of convergence regarding the importance of business activities and
the potential for IT to support these activities.

The convergence model of communication [65] and Lind and Zmud’s [47] findings
can be extended to CEO/CIO communication. Frequent communication between the
CEO and CIO would provide greater opportunity for exchanges of information. Such
exchanges would promote mutual trust, reduce barriers between the functional roles,
and thus facilitate convergence.

More specifically, frequent communication between the CEO and CIO would pro-
mote mutual understanding about functions that the organization is critically depen-
dent upon for daily operations. Furthermore, such communication would help ensure
that IT resources are used to support these critical daily activities. Therefore,

Hypothesis 1: When an organization’s CEO and CIO communicate more fre-
quently with each other, the degree of convergence about the current role of IT is
higher.

Likewise, it is reasonable to expect that frequent communication between the CEOQ
and CIO would result in exchanges of information about the organization’s future
domain. Frequent exchanges would promote mutual trust and understanding about
the organization’s strategy and how IT could be deployed to support or enable that
strategy. Because three dimensions represent such deployment [57], the following
three hypotheses are proposed:

Hypothesis 2: When an organization’s CEOQ and CIO communicate more fre-
quently with each other, the degree of convergence about the future role of IT in
providing managerial support is higher.

Hypothesis 3: When an organization’s CEO and CIO communicate more fre-
quently with each other, the degree of convergence about the future role of IT in
differentiating the organization is higher.

Hypothesis 4: When an organization’s CEO and CIO communicate more fre-
quently with each other, the degree of convergence about the future role of IT in
providing enhancements for existing systems is higher.

An individual’s choice of communication channels could also affect convergence.
Because communication channels vary in their ability to convey information [20,
21], they probably differ in their ability to facilitate convergence [47]. More specifi-
cally, richer channels (e.g., face-to-face communication) would more likely facilitate
convergence than less rich channels (e.g., printed reports, charts, and graphs). Rich
channels have the capacity to transmit body language, tone of voice, and other physi-
cal cues that affect the understanding and interpretation of communication. Physical
cues can be as important to understanding a message as the actual words [70].
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Empirical evidence has supported the proposition that communication channels
vary in their capacity to convey a variety of cues [22]. That evidence supported a
relationship between task and media selection. Specifically, managers preferred richer
media for equivocal communication tasks and less rich media for unequivocal ones.
Moreover, high-performing managers were more sensitive to the need to use rich
channels for equivocal messages than were low-performing managers.

Equivocality (i.e., ambiguity) exists when managers have multiple and conflicting
interpretations about organizational situations [22, 84]. It has been associated with
lack of convergence between managers. It is high between managers from different
functional areas of an organization because their frames of reference differ [22]. Thus,
it is often high between an organization’s CEO and CIO [26, 39, 43, 52, 60, 82]. It is
reasonable to expect that by providing multiple ways to convey a message, rich media
would diminish equivocality, and thus facilitate convergence.

Moreover, use of richer communication channels would improve decision quality by
providing faster feedback [24, 41]. Such feedback would help CEOs and CIOs to more
quickly resolve misunderstandings about the role of IT in the organization. The ability
to provide faster feedback would be particularly valuable when applying IT to support
the organization’s current operations. Inability to quickly resolve misunderstandings
about the current role of IT could result in disruptions in company operations.

The opportunity for faster feedback about the current role of IT would increase
convergence and thus ensure that existing IT resources were used, as needed, to main-
tain smooth company operations. The CIO would better understand the business and
how IT should be used to support daily activities. Likewise, the CEO would better
understand IT and its ability to support current company operations. Therefore,

Hypothesis 5: When an organization’s CEO and CIO use richer channels to com-
municate with each other, the degree of convergence about the current role of IT
is higher.

As a result of using richer channels to communicate with the CEQ, IT managers are
less concerned with strategic planning issues [82]. This suggests that IT managers
who use rich communication channels have a better understanding of organizational
goals and strategy and, consequently, find strategic planning a less difficult task. A
further implication is that the use of richer channels to communicate with the CEO
reduces equivocality and thus increases convergence about the organization’s strat-
egy and the significance of IT in the future.

Likewise, it is reasonable to expect that the use of richer channels to communicate
strategic planning information would also enable the CEO to better understand IT
and its future role in the organization. Because the future role of IT is represented by
three dimensions, the following three hypotheses are proposed:

Hypothesis 6: When an organization’s CEO and CIO use richer channels to com-
municate with each other, the degree of convergence about the future role of IT in
providing managerial support is higher.
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Hypothesis 7: When an organization’s CEO and CIQ use richer channels to com-
municate with each other, the degree of convergence about the future role of IT in
differentiating the organization is higher.

Hypothesis 8: When an organization’s CEO and CIO use richer channels to com-
municate with each other, the degree of convergence about the future role of IT in
providing enhancements for existing systems is higher.

Effective application of IT depends on communication between IT and business
managers [12]. Such communication helps managers from diverse areas within an
organization develop a shared vision of the contribution of IS to the organization
[60]. It is reasonable to expect that such convergence between an organization’s CEO
and CIO about its existing IS would reflect their greater knowledge of each other’s
needs, and their resulting greater ability to meet those needs. More successful col-
laboration would be an outcome of this knowledge, and it would ensure that the sys-
tem resources were more effectively applied to address top management’s objectives.
This addressing of objectives would thus increase the system’s financial contribution
[29, 43]. Therefore,

Hypothesis 9: When the degree of CEQ/CIO convergence about the current role
of IT is higher, the IS financial contribution to the organization is higher.

Methodology

THIS STUDY USED A POSTAL SURVEY consisting of two questionnaires. The CEO of
the organization completed one and the CIO or top IT executive completed the other.
All subjects provided responses about their frequency of communication with each
other, the richness of the channels they used to communicate, and their petceptions of
the role of IT in the organization. CEOs responded to items about the financial contri-
bution of IS to the organization.

The content validity of each questionnaire was examined prior to the mailing of the
survey [11, 73]. Five IT professors, of whom two had previously published research
on interpersonal communication, initially reviewed each instrument. Their comments
and suggestions were used to revise the surveys. Next, five sets of executives (one
CEO and one CIO per set) pilot tested the surveys. The senior author met with each
subject individually while he or she filled out the survey. After completion of each
survey, the executive provided feedback and comments about it. The feedback from
each set of executives resulted in a revision, which in turn, was given to the next set of
executives.

Operationalization of Variables

The communication-frequency construct, based on the work of Jang [37], was mea-
sured with a single-item scale. CIO (and CEO) subjects were asked to “please answer
the following about your communication frequency with the CEO (or CIO,
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respectively) about important issues as accurately as possible on a 1 (very infrequent)
to 5 (very frequent) scale during a typical month via five channels.” The measure
contained one item for each of the channels and one for overall communication. A
single task (i.e., communication “about important issues”) was used to control for the
potential equivocality of the communication. Based on previous IS research, the as-
sumption was that such issues were strategy-oriented and therefore presumed to be
equivocal [82]. The CEO and CIO responses to the items about their frequency of
communication for the channels were summed. This sum was used for hypothesis
testing. (The items used in this study are available from the senior author.)

An adapted version of Bacharach and Aiken’s [S] communication-frequency mea-
sure was used to validate Jang’s construct. The Bacharach and Aiken measure re-
quired subjects to respond to an item with the number of times they used each
communication channel during a typical month. The Jang measure was deemed pref-
erable for the hypothesis testing itself because self-reports such as Bacharach and
Aiken’s have been shown to overreport and undérreport in different communication
channels [63].

The media-richness construct was measured with an adapted version of Webster
and Trevino’s [83] instrument over five channels. Subjects responded on a 1 (no ex-
tent) to 5 (great extent) scale about the extent to which a channel had the ability to
give and receive timely feedback, convey multiple types of information, transmit var-
ied symbols, and tailor messages to fit the sender or receiver’s requirements when
communicating with each other.

This study used Rice et al.’s [64] five channels—face-to-face, telephone, e-mail,
business memo, and voice mail. Zmud et al.’s [86] list of 14 channels appeared more
comprehensive, but they mapped into Rice et al.’s five and thus permitted a more
parsimonious instrument.

Twenty items (i.e., four characteristics for each of the five channels) measured rich-
ness. Responses for these 20 items were used for two purposes. First, they were used
to determine the richness rating for each medium across all CEOs and all CIOs. Sub-
jects’ responses to the four richness items for a specific medium were averaged to
determine the richness rating for that specific medium for his or her group (CEO or
CIO). For example, the richness rating for face-to-face communication for CEOs was
computed by averaging all CEO responses to the four items about the richness of the
medium.

Second, the 20 channel richness items were used in the following calculation to de-
termine a standardized communication-channel richness measure for each respondent:

1. The appropriate richness rating for each CEO for each medium was multiplied
by that respondent’s answers to Jang’s [37] item about how frequently he or
she used the medium to communicate with the CIO; this produced the
respondent’s weighted measure of communication-channel richness for each
medium. An analogous computation was done for each CIO for each medium.

2. The weighted measures of communication-channel richness were summed across
each participant’s responses for all media and then divided by the sum of the
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communication-frequency responses for the participant. This produced a single
standardized communication-channel richness measure for each participant.

These calculations were consistent with Lind and Zmud’s [47] measure for com-
munication-channel richness in that those researchers also weighted channel richness
based on frequency. They assumed the variables would be uncorrelated, but after
finding them correlated at a statistically significant level, they added a new hypoth-
esis to their model. In the current study, we also assumed the variables would be
uncorrelated and, as explained below in the “Reliability and Validity” section, found
them uncorrelated, thus permitting such a weighting without any new hypotheses.
Because multiple informants were used, an average of the CEO’s and CIQ’s standard-
ized communication-channel richness score provided the overall communication-chan-
nel richness measure used for hypothesis testing.

The current and future roles of IT construct were measured with Raghunathan et
al.’s [57] strategic grid instrument. The current role of IT construct was comprised of
one factor. Subjects indicated on a scale of 1 (strongly disagree) to 5 (strongly agree)
the extent to which they agreed to six items about the current portfolio of IS for their
organization. CEO/CIO convergence about the current role of IT for each item was
determined by calculating the absolute value of the difference between the CEO and
CIO response for that item. The construct was thus a latent variable of these six calcu-
lated items,

The future role of IT construct contained three factors, which represented how or-
ganizations were directing their system development projects. The managerial sup-
port factor, the differentiation factor, and the enhancement factor contained four, three,
and two items, respectively. Subjects indicated on a scale of 1 (low significance) to 5
(high significance) the significance of nine specific types of projects as they related to
the firm’s future portfolio.

CEO/CIO convergence on the managerial support future role of IT was a four-item
latent variable of the absolute values of the differences between the CEQ and CIO
response for each of the items. Similarly, CEO/CIO convergence on the differentia-
tion and the enhancement future roles of IT were also latent variables of the absolute
values of the differences between their three and two items. Smaller differences indi-
cated more convergence for all four role of IT constructs. (Reliability and validity
statistics for the role of IT measures and for the calculated convergence measures are
reported in the “Analysis” section below.)

The IS financial-contribution construct was measured using Premkumar and King’s
[55] three items. CEOs indicated on a scale of 1 (no extent) to 5 (great extent) how
much IS had contributed to the organization’s ROI, sales revenue, and market share.
The construct was thus a latent variable of these items.

Data Collection

The participating organizations were headquartered in two southeastern states. The
chamber of commerce in the largest city within the sampling area had agreed to endorse
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the research. That endorsement included the active solicitation and encouragement of
organizational executives and chamber members to participate in the research. It also
inctuded the use of their membership list.

In addition to the chamber of commerce list, two other resources were used to
identify potential participants. One was a database of major employers in the sam-
pling area. The other was the American Business Index.

Organizations headquartered in the sampling area were selected as potential sub-
jects if they had at least 50 employees or if the chamber data indicated the presence of
an IT function within the firm. These criteria resulted in the identification of 1,011
organizations.

CEOs of the 1,011 organizations were then contacted to solicit their participation in
the research via an initial letter on chamber of commerce stationary signed by a chamber
official. It included a postage-paid return postcard to be completed by the CEO. CEOs
willing to participate were required to write the.name of the organization’s top IT
manager on the postcard. The survey packets were then mailed directly to the CEO
and CIO of the organization.

The cover letters for each survey emphasized that participation was entirely volun-
tary and that responses were strictly confidential. This method to identify multiple
respondents within a single firm is consistent with previous IS research. For example,
some studies have mailed packages of surveys directly to the CEO for completion by
that executive, and for forwarding to and completion by other company employees
(e.g., [33, 66]). Although the current study relied on the CEO to identify the top IT
manager, surveys were mailed directly and thus independently to each informant,
therefore requiring no personal contact between them, and thus reducing the ever-
present likelihood and extent of socially acceptable responses.

Five hundred twenty-one CEOs (52 percent) returned the postcard and 228 (23
percent) agreed to participate. Follow-up phone calls were made to ascertain why the
other 293 CEOs returned the postcard, but otherwise declined to take part in the
study. Many of their organizations, for example, had a general policy against partici-
pating in research, but the CEO returned the postcard because the chamber of com-
merce (i.e., the sponsor of the research) had made persistent effort at encouraging a
response. The major reasons for not completing the survey were that the company
policy prevented participation (54.3 percent), there were time restrictions (26.6 per-
cent), the CEO was not available at the time of the survey (7.9 percent), and the
company was in the process of closing (4.1 percent).

Subjects returned 204 matched surveys for a response rate of 20 percent. Two of the
matched surveys were unusable due to incomplete responses, so 202 were used as the
sample for the study.

The major industries represented were manufacturing (20.3 percent), medicine/
law/education (13.4 percent), finance/insurance (10.4 percent), wholesale/retail (8.4
percent), construction (7.9 percent), government/utilities (5.4 percent), and real es-
tate (5.4 percent). Also, 16.3 percent specified other industries, and 12.4 percent did
not identify their industry.
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Table 1. Means and Standard Deviations for Constructs

CEO CIO
Standard Standard
Construct Mean deviation Mean deviation
Communication frequency
Face-to-face 4.08 1.06 3.85 1.21
Telephone 2.83 1.04 272 1.04
E-mail 3.08 1.35 3.09 1.36
Business memo 2.04 1.05 1.87 0.90
Voice mail 2.62 1.12 2.56 1.18
Channel richness
Face-to-face 4.31 0.80 4.29 0.75
Telephone 2.64 0.76 2.45 0.70
E-mail 3.81 1.04 3.95 1.33
Business memo 2.70 0.82 2.81 0.70
Voice mail 2.78 0.79 2.77 0.78
Current role of IT 3.77 0.62 3.82 0.65
Future role of IT 84.84
Managerial support 84.85 0.62 3.73 0.54
Differentiation 67.67 0.68 3.48 0.76
Enhancement 3.44 0.69 3.42 0.57
IS financial contribution 2.75 0.98 N/A N/A

The average gross revenues for the 202 organizations were $3 billion and average
total assets were $13 billion. The mean number of employees was 3,569.

The CEOs had an average of 26 years of industry experience, 19 with their organi-
zation, and 13 in the CEO position. The CIOs had an average of 14 years of industry
experience, nine with the organization, 15 in the IT field, and six in the CIO position.

Approximately 37 percent of the CEOs had postgraduate degrees. An additional 35
percent had undergraduate degrees. Of the CIOs, 22 percent had postgraduate and 43
percent had undergraduate degrees.

Table 1 provides the mean and standard deviation for each construct in the model.
The table shows that CEOs and CIOs ranked face-to-face and e-mail, as the most
frequently used and richest media, respectively. Business memo was the least fre-
quently used and telephone had the lowest richness.

A time-trend extrapolation [4] was used to assess the presence of nonresponse bias.
Its premise is that nonrespondents are more similar to late respondents than to early
ones. Therefore, using the first 25 percent of the returned surveys as early respon-
dents and the last 25 percent as surrogates for nonrespondents, a multivariate analysis
of variance of the 15 current and future role of IT variables was performed to deter-
mine if differences in response time were associated with different responses. The
results indicated no significant differences for the CEO responses (Wilks’s lambda =
0.87, p = 0.25) or CIO responses (Wilks’s lambda = 0.85, p=0.23)[19].
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Analysis

Reliability and Validity
Communication Frequency

CORRELATION ANALYSIS WAS USED TO VALIDATE Jang’s [37] communication-frequency
construct. The correlation between it and the summed Bacharach and Aiken [5] mea-
sure (which had 26 fewer responses) was 0.46 (p < 0.01) for CEOs and 0.64 (p <
0.001) for CIOs.

Jang’s [37] scaled item for each channel correlated significantly (p < 0.01) with
Bacharach and Aiken’s [5] item for the corresponding channel. The correlation be-
tween such corresponding items was higher than any other correlation between non-
corresponding items. This provided some support for convergent and discriminant
validity [15].

Further, a paired ¢-test indicated there was no difference in CEO and CIO responses
about their overall frequency of communication with each other. These results pro-
vided additional support for convergent validity [15].

Communication-Channel Richness

First, a separate principal components analysis (PCA) was performed for CEOs and
CIOs for each channel for a total of 10 PCAs. Each item loaded on its respective
channel at 0.52 or better. Cronbach’s alphas ranged from 0.71 to 0.90. Thus, the
unidimensionality and reliability of the constructs were supported.

Confirmatory factor analysis (CFA) with the software package EQS, version 5.2,
was then used to validate the channel-richness construct, which contained the five
channels. The maximum likelihood method of parameter estimation and robust sta-
tistics were employed. A model was deemed a good fit for the data if the Satorra-
Bentler scaled chi-square to degrees of freedom ratio (SBSy?/df) was less than 3 [17],
the nonnormed fit index (NNFI) and robust comparative fit index (RCFI) were at
least 0.90 [8], the LISREL adjusted goodness-of-fit index (AGFI) was greater than
0.80 [31], the standardized root mean square residual (RMR) was less than 0.10 [31],
and the root mean square error of approximation (RMSEA) was less than 0.08 {14].

CEO and CIO data were independently fitted. Modification indices were observed
for each execution. To prevent overmodification of the model, only one change was
made during a single execution [40].

Initial statistical results indicated that respecifications were required to achieve a
good fit for the CEO and CIO channel-richness models. Examination of the residual
matrices provided some evidence that the voice mail and business memo factors were
misspecified. Furthermore, during the study, two CIOs had inquired (via a telephone
conversation) about the channel-richness items and one CEO had written comments
on the survey to further clarify the completed responses. In each case, the subjects
had expressed some difficulty in differentiating between e-mail and business memo
communication and between telephone and voice mail communication. They further
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suggested that e-mail was frequently used to send attached business memos and the
telephone was used to support voice mail communication. Thus, responses for e-mail
items could include e-mail with and without business memo attachments. Similarly,
responses for telephone items could include traditional telephone use and use that
resulted in a voice mail message. Finally, managers and executives more likely use
richer media than do lower-level workers [63]. Based on this evidence, the voice mail
and business memo factors were dropped from the model. Table 2 shows the results
of the CFA.

Current Role of IT

The current-role-of-IT construct was a single-factor model. PCA was performed for
the CEO and CIO data. Each item loaded on its respective factor at 0.51 or better.
Cronbach’s alphas for the CEO and CIO data were 0.88 and 0.89, respectively. Thus,
the unidimensionality and reliability of the construct were supported.

Future Role of IT

PCA for the CEO and CIO data showed that the managerial-support and differentia-
tion future-role-of-IT factors were unidimensional. Each item loaded on its respec-
tive factor at 0.62 or better. Cronbach’s alphas ranged from 0.71 to 0.80. Because the
enhancement factor contained two variables, correlation was used to assess its reli-
ability. The correlation between the two variables for the CEO and CIO data was 0.35
(p <0.01)and 0.36 (p < 0.01), respectively. Thus, these tests supported the reliability
of the future role of IT constructs.

Table 3 presents the factor correlations for the four role-of-IT constructs. Although
some are statistically significant, all are well below the maximum suggested cutoff of
0.90 [6].

IS Financial Contribution

The IS financial-contribution construct was a single-factor model. PCA showed that
each item loaded on the factor at 0.78 or better. Cronbach’s alpha was 0.86. Thus, the
unidimensionality and reliability of the construct were supported.

Hypothesis Testing

Structural equation modeling (SEM) was performed to test the hypotheses in Figure
1. Communication frequency (based on Jang’s [37] item) and communication chan-
nel richness (based on Lind and Zmud’s [47] calculations) were each represented by
a manifest variable. As mentioned above, convergence about the current and future
role of IT contained latent variables, which were determined by calculating the abso-
lute value of the difference between the CEO and CIO response for that variable. 1S
financial contribution was a latent variable of ROI, sales revenue, and market share.
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Table 3. Correlation Coefficients for Convergence Constructs

Future roles

Current Managerial

role support Differentiation Enhancement
Current role 1.000
Future roles
Managerial support 0.022 1.000
Differentiation 0.285* 0.489"** 1.000
Enhancement 0.128 0.446™** 0.502*** 1.000

* p < 0.05; *** p < 0.001.

A two-step approach recommended by Anderson and Gerbing [2] was followed.
The first step used CFA to develop an acceptable measurement model. The second
was to specify a structural model, which represented the hypothesized relationships.

The research model demonstrated acceptable reliability. The composite reliability
index (p,) was used to assess the reliability of the research model. All constructs
exceeded the 0.70 minimum preferred level [34], thus demonstrating acceptable reli-
ability. All factor loadings were significant at p < 0.001. Thus, convergent validity
was supported. A variance extracted test supported discriminant validity between the
model constructs. Table 4 shows composite reliability as well as descriptive statistics
for the constructs. Table 2 shows the goodness-of-fit indices for the final measure-
ment and structural models.?

Communication frequency predicted CEQ/CIO convergence about the current role
(H1), the differentiation future role (H3), and the enhancement future role (H4) of IT,
whereas H2 (the effect of the frequency on convergence about the managerial support
future role) was not supported. Channel richness predicted convergence about the
differentiation future role (H7), whereas HS (the effect of channel richness on con-
vergence about the current role), H6 (effect of channel richness on convergence about
the managerial support role), and H8 (effect of channel richness on convergence about
the enhancement future role) were not supported. Convergence about the current role
predicted IS financial contribution to the organization (H9). Figure 2 shows the final
structural model with the path coefficients.

Control variables were organization size (i.e., number of employees), CEO tenure
in the position, and CIO tenure in the position. Organization size predicted conver-
gence about the current role of IT, the managerial support future role of IT, and IS
financial contribution to the firm. CEO tenure was related to IS financial contribu-
tion, and CIO tenure was related to the managerial support future role of IT and to IS
financial contribution to the firm.

Moreover, because previous research has suggested that an organization’s strategic
grid position (i.e., a cell in the two-dimensional categorization based on the organiza-
tion’s current and future role of IT) might influence communication between CIOs and
CEOs [49], analysis of variance (ANOVA) tested whether communication frequency

t
il
|
]
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Table 4. Composite Reliability and Descriptive Statistics

Standard
Construct Latent variable p. Mean  deviation
Communication frequency N/A N/A 19.64 4.02
Channel richness Face-to-face (CEQ) 0.90 4.34 0.93
Face-to-face (CIO) 0.84 4.33 0.96
Telephone (CEOQ) 0.81 212 1.02
Telephone (CIO) 0.72 2.00 0.94
E-mail (CEQ) 0.91 4.03 1.24
E-mail (CIO) 0.84 4.09 1.03
Total channel richness N/A N/A 3.61 0.15
Current role of IT
convergence Same as construct 0.86 0.73 0.69
Future role of IT
convergence Managerial support 0.72 0.65 0.64
Differentiation 0.77 0.79 0.68
Enhancement 0.97 0.57 0.61
IS financial contribution Same as construct 0.84 275 0.98

or channel richness differed according to such a position. No differences were found
based on either CEO or CIO data.

Discussion of Findings

THE STUDY SUPPORTED THE NOTION that frequent communication between an
organization’s CEO and CIO would predict greater convergence about the current
role of IT (H1) and about two of the future roles of IT—namely, differentiation (H3)
and enhancement (H4). However, frequent communication did not predict CEO/CIO
convergence about the future role of IT in providing managerial support (H2). Con-
firmation of H1, H3, and H4 was consistent with previous theory and research. For
example, the convergence model of communication posited that frequent communi-
cation between two or more individuals enabled them to move toward a more mutual
understanding [65]. Similarly, Lind and Zmud’s [47] study of communication in a
large multinational corporation confirmed that more frequent communication pre-
dicted convergence between providers and users of technology regarding the impor-
tance of business activities and the potential for IT to support those activities.
Failure to confirm H2 (managerial support) implies that frequent communication is
more valuable for some strategic issues than for others. The managerial-support di-
mension of the future role of IT captured the extent to which the firm planned to use
IT to provide managers with information that is needed for supporting decision mak-
ing [57]. Perhaps, managers’ decision making varies so much by position (e.g., CEO
versus CIO) and individual style (e.g., analytic versus intuitive) that more frequent
communication simply does not enable them to envision the organizational value of
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Figure 2. Final Structural Model with Path Coefficients.

*, #%, and *** are significant at p < 0.05, p < 0.01, and p < 0.001, respectively.

IS that would support it [10, 23, 50, 85]. Thus, such communication would not affect
convergence for the managerial-support future role.

The study supported the notion that channel richness would predict convergence
about the differentiation future role (H7). Information concerning potential emerging
technologies, new products and services, and proposed ways of competing (i.e., the
differentiation construct) are probably quite equivocal. With such high equivocality,
the use of rich channels would be necessary to produce convergence [22].

Failure to support the effect of channel richness on convergence about the current
role (H5), managerial support future role (H6), and enhancement future role (H8) is,
at first glance, somewhat surprising. Although such a result might be seen as a broad
contradiction of media-richness theory (i.e., that channel richness predicts higher per-
formance under equivocality), we suggest another interpretation. We suggest that cur-
rent role, managerial-support future role, and enhancement future role may, in fact,
simply be relatively low in equivocality (despite being strategic). That is, information
would most likely be available about the organization’s current operations and the role
of IT to support them (HS5). Informational inputs to managerial decision making may
be fairly well known throughout the organization (H6). Documentation of requests for
maintenance and improvements would provide information about the futire role of [T
for enhancing existing systems (H8). This information for those three roles of IT would
reduce uncertainty [22] and thus decrease equivocality about them. Unlike the differ-
entiation future role (with its great uncertainty about emerging technologies, new prod-
ucts and services, and proposed ways of competing), the current, future managerial,
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and future enhancement roles would not necessitate rich channels to produce conver-
gence [22], and the H5, H6, and H8 path coefficients would be low.

H9 said that when the degree of CEO/CIO convergence about the current role of IT
is higher, the IS financial contribution to the organization would be higher. The data
supported H9. This was consistent with the expectation that convergence reflects bet-
ter collaboration in ensuring that organizations more effectively apply IS.

Finally, this study extended previous research such as that of Reich and Benbasat
[60, 61]. First, this study showed, for example, that communication frequency be-
tween business and IT executives predicted convergence about the current role of I'T
as well as about two of the three future roles, whereas Reich and Benbasat had inves-
tigated strictly a planned role. Second, it confirmed the value of such convergence,
particularly about the current role, because it predicted IS financial contribution to
the organization. Third, it responded to Reich and Benbasat’s [61] suggestion for
future research using a larger sample of strictly headquartered organizations by studying
more than 200 such firms and thus contributing to the generalizability of their find-
ings. Fourth, due to the large sample size, the current study was able to consider the
weight of the influence of each construct.

Implications

Implications for Researchers

THIS STUDY FOUND THAT COMMUNICATION FREQUENCY predicted CEO/CIO conver-
gence for the current role (H1), future differentiation role (H3), and future enhance-
ment role (H4). These results might stimulate further research about other factors that
could affect these relationships. Perhaps, the combined effects of communication
frequency and content of the communication is more important than the single effect
of communication frequency. Perhaps, the duration of the communication episodes
would affect the results of the study. Researchers could also study such intervening
factors as the development of mutual trust and the potential to reduce barriers. These
variables might help further explain the relationship between communication fre-
quency and CEO/CIO convergence.

This study found that communication frequency predicted CEO/CIO convergence
for all roles except the managerial-support future role of IT (H2). We speculated that
variations in management position and decision-making style may have been respon-
sible for the lack of support for that hypothesis. Additional research is needed to test
that speculation or identify other reasons for the unexpected finding.

Lack of support for HS, H6, and H8 (the use of rich communication channels predicts
more convergence about the current, future managerial support, and future enhance-
ment roles of IT) indicated that research is needed to further examine the relationship
between communication-channel richness and CEQ/CIO convergence. We suggested a
potential explanation above—that is, some roles might not have been highly equivocal.
Further research might thus decompose IT strategy into its components and examine
the extent of equivocality associated with each. Researchers could perhaps employ
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Rice et al.’s [64] measures to assess the equivocality of the roles. The curtent research-
ers had considered use of those measures, but the survey instrument was already quite
long. Lengthening it would potentially have reduced the response rate.

The study found support for the relationship between CEO/CIO convergence about
the current role of IT and IS financial contribution to the organization (H9). Researchers
might conduct a longitudinal study of the relationship between the CEQ/CIO future
role of IT convergence constructs and IS financial contribution to the organization.
The longitudinal nature of the study would permit data collection for the convergence
construct at one time with the IS financial contribution data collected later. The effect
of agreeing about the future might prove interesting to researchers and managers.

Other implications relate directly to the constructs. In general, the study indicated
that the constructs were more complex than initially thought. For example, the CFA
for the channel-richness construct was unable to fit data for two of the channels (voice
mail and business memo) to the initial model. Thus, they were dropped. Although
theory provided an explanation for the lack of fit, research is needed to improve and
validate the channel-richness construct. Perhaps, some of the media are not distinct.

The measures in this research were based on each subject’s perception. Some—in
particular, communication frequency—might have benefited from an objective as-
sessment. However, that would have required considerable record keeping of com-
munication activity. Given the decision to employ a large sample and the executive
status of the participants, a less intrusive method was chosen so as to increase the
response rate. Future research might, however, attempt objective record keeping across
a large sample.

This study examined convergence between the CEO and CIO. Although past re-
search has acknowledged the importance of their relationship, future work should
consider convergence between other key executives. Similarities or differences in
findings might facilitate an understanding not only of convergence but also of com-
munication between CEOs and CIOs.

Because the subjects in the current study were high-level executives and a large
sample was required to perform the intended analysis, an important objective was to
keep the survey as brief as possible to increase response rate. Thus, in the interest of
such brevity, the current study used a broad item that asked subjects to respond
about their communication regarding “important issues.” This phrase was adapted
from prior research (i.e., [82]) that had studied the mode of communication be-
tween the IS manager and the CEQ. Perhaps, future research could use more spe-
cific communication topics (e.g., the extent to which the communication was formal,
the amount of IT expenditures, or the knowledge each party had about the other’s
domain of expertise).

Implications for Managers

Communication frequency predicted convergence about the current role, the differ-
entiation future role, and the enhancement future role of IT. Under the assumption
that the organization wants to facilitate convergence, this implies that organizations
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might want to encourage the activities that produce frequent communication between
the CEO and CIO about those specific roles.

Communication frequency did not predict convergence about the managerial-sup-
port future role of IT. Encouraging more frequent communication to facilitate it thus
might not be productive. Under the aforementioned assumption, organizations might
want to stress other activities instead. Rather than simply try more frequent commu-
nication, perhaps organizations might want to attempt discussions among CEOs and
CIOs focused on the potential value of IS that support decision making at the top,
middle, and lower levels of management.

Channel richness predicted convergence about the differentiation future role of IT
alone. Organizations thus might benefit by providing more opportunities for manag-
ers to engage in rich, face-to-face interactions about how IT could be used in the
future to differentiate its products and services.

Channel richness did not predict convergence about the current role, the manage-
rial-support future role, and the enhancement future role of IT. Again, under the as-
sumption that organizations might want to facilitate such convergence, they might try
other activities. If the current role and enhancement future role are not as equivocal as
assumed, then perhaps communication frequency is the avenue for greater conver-
gence on those two. Focused discussion on the potential value of IS that supports
decision making might be the means of increasing convergence on the managerial-
support future role.

This study found support for the hypothesis that greater convergence on the current
role of IT predicts greater IS financial contribution to the organization. Such a finding
is consistent with the organizational objective of increasing convergence between
managers. An implication of the finding is that organizations might want to carry out
the activities that seem to facilitate such convergence.

Conclusion

CONVERGENCE BETWEEN A CEO AND CIO about the role of IT is invaluable to an
organization. This study confirmed the effect of communication frequency on con-
vergence concerning the current, enhancement future, and differentiation future roles
of IT. Tt also confirmed the effect of channel richness on convergence concerning the
differentiation future role.

The failure of frequency to predict convergence on managerial support may ex-
plain potential difficulties in developing IT strategy that gains the greatest benefit
possible from managerial-support systems. The failure of richness to predict current,
enhancement future, and managerial-support future roles may imply a greater equivo-
cality for the differentiation future role than for those three. Such findings can guide
future research not only about communication theory but also IT strategy. They can
also provide managers with suggestions about what they may and may not empha-
size in their efforts to increase convergence and use it to improve organizational
performance.
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NOTES

1. Given the relatively weaker expectation that convergence between the CEO and CIO
about the future role of IT would have influenced current 1S financial contribution, no hypoth-
eses were proposed for that role.

2. CFA details are available from the authors.
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