
This article was downloaded by: [129.13.138.222] On: 13 December 2018, At: 08:06
Publisher: Institute for Operations Research and the Management Sciences (INFORMS)
INFORMS is located in Maryland, USA

Information Systems Research

Publication details, including instructions for authors and subscription information:
http://pubsonline.informs.org

Information Technology Assimilation in Firms: The
Influence of Senior Leadership and IT Infrastructures
Curtis P. Armstrong, V. Sambamurthy,

To cite this article:
Curtis P. Armstrong, V. Sambamurthy,  (1999) Information Technology Assimilation in Firms: The Influence of Senior Leadership
and IT Infrastructures. Information Systems Research 10(4):304-327. https://doi.org/10.1287/isre.10.4.304

Full terms and conditions of use: http://pubsonline.informs.org/page/terms-and-conditions

This article may be used only for the purposes of research, teaching, and/or private study. Commercial use
or systematic downloading (by robots or other automatic processes) is prohibited without explicit Publisher
approval, unless otherwise noted. For more information, contact permissions@informs.org.

The Publisher does not warrant or guarantee the article’s accuracy, completeness, merchantability, fitness
for a particular purpose, or non-infringement. Descriptions of, or references to, products or publications, or
inclusion of an advertisement in this article, neither constitutes nor implies a guarantee, endorsement, or
support of claims made of that product, publication, or service.

© 1999 INFORMS

Please scroll down for article—it is on subsequent pages

INFORMS is the largest professional society in the world for professionals in the fields of operations research, management
science, and analytics.
For more information on INFORMS, its publications, membership, or meetings visit http://www.informs.org

http://pubsonline.informs.org
https://doi.org/10.1287/isre.10.4.304
http://pubsonline.informs.org/page/terms-and-conditions
http://www.informs.org


Information Systems Research, � 1999 INFORMS
Vol. 10, No. 4, December 1999, pp. 304–327

1047-7047/99/1004/0304$05.00
1526-5536 electronic ISSN

Information Technology Assimilation in
Firms: The Influence of Senior Leadership

and IT Infrastructures

Curtis P. Armstrong • V. Sambamurthy
Decision Sciences and Management, Tennessee Technological University, Box 5022, Cookeville, Tennessee 38505

carmstrong@tntech.edu
Decision and Information Technologies, Robert H. Smith School of Business, The University of Maryland,

College Park, Maryland 20742-1815
smurthy@rhsmith.umd.edu

IT assimilation is regarded as an important outcome in the efforts of firms to leverage the
potential of information technologies in their business activities and strategies. Despite

significant investments in information technology, considerable diversity exists in how well
firms have been able to assimilate IT and leverage the business value of IT. This research
draws upon the emerging knowledge-based and resource-based views of the firm to examine
the influence of three factors on IT assimilation: (i) quality of senior leadership, (ii) sophisti-
cation of IT infrastructures, and (iii) organizational size. Drawing upon a large-scale sample
survey where responses were obtained from CIOs and senior business executives who were
members of the firms’ top management teams, the study examines a variety of mostly nor-
mative prescriptions. The findings provide robust evidence about the impacts of CIOs’ busi-
ness and IT knowledge on IT assimilation. Further, we find that CIOs’ membership in top
management teams and their informal interactions with TMT members enhance their knowl-
edge, particularly their business knowledge. We find that the intensity of the relationship
between CIO’s interactions with the top management team and their level of IT and business
knowledge is much stronger in firms that articulate a transformational IT vision. The sophis-
tication of IT infrastructures was also found to significantly impact IT assimilation. Surpris-
ingly, the IT knowledge of senior business executives was not found to be a significant influ-
ence on IT assimilation. The implications of these findings for evolving a deeper understanding
of the dynamics underlying IT assimilation are presented.
(IT Assimilation; IT Infrastructure; Senior Leadership; Chief Information Officer; Top Management
Team; IT Vision)

Introduction
Contemporary IS researchers have increasingly di-
rected their interest and attention toward factors that
influence success in the strategic and innovative use of
IT (Mata et al. 1995, Sambamurthy and Zmud 1994,
Feeny and Wilcocks 1998). In particular, prescriptive

writings, anecdotal narratives, and limited empirical
research point to two influential factors: the quality of
senior leadership and the quality of firms’ IT
infrastructures.
Senior leadership refers to the Chief Information Of-

ficer (CIO) and members of the top management team,
including the Chief Executive Officer (CEO), the Chief
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Operating Officer (COO), the Chief Financial Officer
(CFO), and other senior business executives responsi-
ble for key business or functional areas. Through a va-
riety of rich case studies, McKenney et al. (1995) pro-
filed the critical role of senior leadership in facilitating
the use of IT in firms historically regarded for their IT
innovation success. Other writers suggest that CIOs’
technical and business knowledge are essential to in-
novation success (Synnott 1987, Rockart et al. 1982,
Earl 1989). At the same time, an IT-literate business
management is also regarded as vital (Keen 1991,
Boynton et al. 1994).
Strong partnerships between the CIO and senior

business executives are also expected to contribute to
firms’ IT assimilation. Keen (1991) argues that, “IT suc-
cesses generally reflect an effective relationship be-
tween business managers and Information Services
managers and their staffs” (p. 215). Further, he sug-
gests that, “dialogue is needed most right at the top of
the firm. It is no exaggeration to say that nothing will
contribute more to a firm’s ability to take charge of
change related to or fueled by IT than to have the firm’s
business and IS leaders make the issues of economics
and integration a mutual priority” (p. 219). Overall, the
knowledge of the senior leadership and the interac-
tions among them are expected to have a significant
influence on firms’ IT assimilation.
Writers also point to the importance of IT infrastruc-

tures as the bedrock of firms’ ability to sustain IT-based
innovation (Gordon 1993, Duncan 1995, Allen and
Boynton 1991, Hanseth et al. 1996). IT infrastructures
include platform technologies (hardware and operat-
ing systems), network and telecommunications tech-
nologies, and databases and a variety of shared ser-
vices, such as EDI, e-mail, universal file access, and
videoconferencing and teleconferencing services. They
provide the base foundation for enabling sustained IT
assimilation in business activities (Keen 1991, Weill
and Broadbent 1998).
However, not much rigorous empirical research has

examined how senior leadership and IT infrastructures
influence firms’ ability to assimilate IT. Though
Jarvenpaa and Ives (1991) examined the influence of
the CEO’s characteristics, they advocated examina-
tions of the impacts of the entire top management

team, rather than simply the CEO. Therefore, this pro-
jects draws upon data from a large-scale survey to test
the mostly normative prescriptions about influence of
senior leadership and infrastructure on firms’ IT assim-
ilation. Two questions frame our research:
i. How does the knowledge of the senior leadership

(the CIO and the top management team) influence
their firms’ ability to assimilate IT in their business
strategies and value-chain activities?
ii. How does the existing IT infrastructure influence

firms’ ability to assimilate IT in their business strate-
gies and value-chain activities?
The next section presents our conceptual model and

research hypotheses. Subsequently, we present details
of the research methodology. Finally, the paper pres-
ents the results of the data analysis and discusses the
implications of the study for research and practice.

Conceptual Model and Research
Hypotheses
IT assimilation represents an important outcome in
firms (DeLone and McLean 1992, Jarvenpaa and Ives
1991, Mahmood and Soon 1991, Sethi and King 1994).
Information technologies must become a routinized
element of firms’ value-chain activities and business
strategies before they can exhibit any significant busi-
ness value (Boynton et al. 1994, Brynjolfsson and Hitt
1996, Cooper and Zmud 1990, Trice and Treacy 1986).
While most firms are making significant investments
in IT, not all of them are able to apply IT effectively in
their business activities (Sambamurthy and Zmud
1994, Feeny and Wilcocks 1998, Brynjolfsson and Hitt
1996). IT assimilation refers to the success achieved by
firms in utilizing the capabilities of IT to enhance their
business performance. Not only does it refer to the ex-
tent to which IT has been infused into specific business
activities, but also how effectively IT is enabling the
conduct of those activities relative to rivals.
Sabherwal and King (1991) found that most frame-

works for understanding IT assimilation are rooted in
concepts of generic business strategies and value-chain
activities (Porter 1980, 1985). One of the dimensions of
IT assimilation is its use in the value-chain activities
(Porter 1985, Porter and Millar 1985). Another dimen-
sion of IT assimilation refers to its use in competitive
strategies such as being a low-cost producer, having
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Figure 1 Conceptual Model

manufacturing/operations flexibility, enhancing sup-
plier or customer linkages, and enhancing or creating
new products and services (Parsons 1984, Porter 1980).
Therefore, we define IT assimilation as the effective
application of IT in supporting, shaping, and enabling
firms’ business strategies and value-chain activities.
The conceptual model underlying our research (Fig-

ure 1) draws upon the resource-based and knowledge-
based theories of the firm (Penrose 1995, Conner and
Prahalad 1996, Grant, 1996a, Spender 1996). Drawing
upon these theoretical arguments, Mata et al. (1995)
argue that the ability to blend business and IT knowl-
edge through a mosaic of strong intraorganizational
relationships lies at the heart of firms’ superior ability
to assimilate IT. Similarly, Keen (1991) and Broadbent
and Weill (1997) argue that the creation of a robust,
enterprise-wide IT infrastructure distinguishes firms’
ability to utilize IT (see also Sambamurthy and Zmud
1996). The next few sections elaborate upon the argu-
ments of the knowledge- and resource-based theories
to articulate the study’s hypotheses.

Senior Leadership Knowledge and Impacts on IT
Assimilation
Extending prior conceptualizations and definitions of
top management teams (Hambrick and Mason 1984,
Wiersema and Bantel 1992), we define senior leader-
ship as the organizational collective consisting of the
firm’s CEO, COO, CIO, and other senior business ex-
ecutives who are formal members of the top manage-
ment team. Our focus is on the knowledge of the senior

leadership team as an important influence on IT
assimilation.
Grant (1996a, 1996b) argues that firms are an eco-

nomic structure for integrating the knowledge of dif-
ferent individuals in the superior production of value-
added products and services (see also Conner and
Prahalad 1996). The senior leadership team can be
viewed as an organizational structure for integrating
members’ knowledge. Spender (1996) identifies two
distinct components of the structures for knowledge
integration: objective knowledge and systems of knowing.
Objective knowledge refers to the explicit, visible knowl-
edge possessed by individual team members. Systems
of knowing refer to structures of interaction among team
members for sharing their perspectives, pooling of
knowledge, and development of shared understand-
ing (Nahapiet and Ghoshal 1998). Taken together, ob-
jective knowledge and systems of knowing describe
the absorptive capacity of senior leadership teams
(Cohen and Levinthal 1990)—their ability to recognize
valuable business and IT information, develop learn-
ing, and apply the learning in guiding the IT innova-
tion activities in their firm.

Forms of Objective Knowledge. Two forms of
knowledge are important for IT assimilation: strategic
IT-related knowledge and business knowledge
(Boynton et al. 1994, Cooprider and Victor 1993, Keen
1991). Strategic IT-related knowledge encompasses the
potential and limitations of an organization’s IT infra-
structure, strategic IT actions of its competitors, and
the potential of emerging information technologies for
an organization’s business. This definition reflects a
strategic view of IT knowledge, in contrast with
knowledge that is associated with tactical IT activities,
such as systems development, networking, or pro-
gramming expertise. The strategic IT knowledge is
considered to be more relevant for CIOs and top man-
agement teams (Rockart et al. 1982, Keen 1991).
Sambamurthy and Zmud (1996) found CIOs’ ability to
envision likely business impacts of current and emerg-
ing ITs as instrumental to IT assimilation. CIOs with a
high strategic IT knowledge can better advise their top
management teams about IT issues, such as appropri-
ate technologies to invest in, the timing of those in-
vestment choices, and the level of investments. With
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the recent trend for hiring CIOs from outside the IS
function (Applegate and Elam 1992), we anticipate that
the strategic IT knowledge of CIOs will vary widely
across firms.
The top management teams’ strategic IT knowledge

should also be an important determinant of firms’ abil-
ity to assimilate IT. Keen (1991) argues that when top
management teams do not possess a high strategic IT
knowledge, they could abdicate key IT initiatives to
their CIO or the IS department. According to him, such
conditions are likely to impair the organization’s effec-
tive use of IT.
Business knowledge refers to knowledge of business

strategies, organizational work processes, firm’s prod-
ucts and services, industry recipes for success, and
competitor strengths, weaknesses, and potential ac-
tions. This knowledge reflects an awareness of rela-
tionships between the organization and its stakehold-
ers, the firm’s means of competing in the marketplace,
and rivals’ competitive moves. Since high levels of
business knowledge can be assumed for TMT mem-
bers other than the CIO, we only include the CIO’s
business knowledge in our inquiry. Prior IS literature
advocates the need for CIOs to possess a general-
business orientation (Boynton et al. 1994, Rockart 1988,
Feeny et al. 1992). Applegate and Elam (1992) found
that CIOs must possess “a broad business perspective”
(p. 469) and a knowledge of the organization and busi-
ness expertise. Stephens et al. (1992) suggest that an
enhanced level of business-related knowledge distin-
guishes an IS executive from an IS functional manager.
High strategic IT-related and business knowledge

increase the prospects for the “push-pull” dynamics
necessary for IT assimilation (Zmud 1984). McKenney
et al. (1995) illustrate how firms were able to create IT
innovation successes only through a marriage of ap-
propriate IT and business knowledge. High levels of
IS and business unit knowledge have generally been
found to enhance firms’ IT assimilation (Boynton et al.
1994, Cooprider and Victor 1993, Kaiser and
Srinivasan 1982). As a result, we hypothesize the
following:

Hypothesis 1. The business and strategic IT knowl-
edge of senior leadership teams will significantly enhance
firms’ IT assimilation.

Systems of Knowing. As defined earlier, systems
of knowing refer to structures guiding interactions
among senior leadership members to facilitate their di-
alog and sharing and exchange of knowledge. Prior IS
literature suggests that there are three possible struc-
tures: (1) hierarchical distance from the CEO, evalu-
ated in terms of the hierarchical level of the CIO in the
firm (Feeny et al. 1992, Keen 1991, Watson 1990); (2)
extent of the CIO’s participation in the top manage-
ment team (Cash et al. 1992, Watson 1990); and (3) fre-
quency of informal interactions between the CIO and
TMT members (Lederer and Mendelow 1988, Rohan
1988). These indicators reflect potential avenues avail-
able to the senior leadership team to develop rich chan-
nels of interaction on strategic business and IT issues.
Lind and Zmud (1991) found that rich interactions

between technical and managerial personnel contrib-
uted to increased levels of IT-based innovativeness.
These systems of knowing provide forums for senior
leadership to exchange their strategic IT and business
knowledge and blend them together to foster higher
levels of IT assimilation. These interactions also enable
senior leadership to share ideas and develop a better
understanding of the strategic business and IT issues
surrounding IT assimilation. Watson (1990) argued
that IT assimilation-related information could be dis-
seminated more effectively between the CIO and the
CEO through richer channels, especially face-to-face
communications. Jarvenpaa and Ives (1991) found that
greater interactions between the CEO and the CIO in
different IT forums (e.g., steering committees) favora-
bly influenced the firms’ use of IT. Similarly, Boynton
et al. (1994) found empirical evidence that more fre-
quent interactions between the CIO and line managers
positively impact a firm’s level of IT assimilation.
Therefore, we hypothesize the following:

Hypothesis 2. The systems of knowing of the senior
leadership team will significantly enhance firms’ IT
assimilation.

We consider objective knowledge and systems of
knowing to be two elements of the absorptive capacity
of senior leadership and having a symbiotic relation-
ship. On one hand, richer and more interactions pro-
vide pathways for emergence of higher levels of
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knowledge (Henderson 1990, Rockart 1988). They en-
able senior leadership to develop a better appreciation
for the “business of the business”—the firm’s value
proposition, its competition, and its industry forces.
Further, the senior leadership team is also able to better
understand the “IT business of the business” and en-
hance their IT-related strategic knowledge.
At the same time, CIOs with high levels of business

and IT-related strategic knowledge are able to main-
tain greater interactions with top management team
(TMT) members. CIOs with high levels of business and
IT knowledge will be perceived as valuable players
and be more easily accepted by the TMT. Further,
when TMT members have higher levels of IT-related
strategic knowledge, they are more likely to feel in-
volvement with IT issues and recognize the unique
role of the CIO and the necessity to include the CIO
more frequently in the TMT deliberations (Jarvenpaa
and Ives 1991).1 Therefore, we articulate the following
hypothesis to capture this symbiotic relationship:

Hypothesis 3. Knowledge of the senior leadership will
be significantly associated with their systems of knowing.

The Moderating Effects of Strategic IT Vision
The emerging IS literature suggests that the strategic
IT vision could be a significant factor moderating some
of the relationships discussed earlier. Strategic IT vi-
sion is defined as the shared, aspired state of the role
that IT should play in the firm (Robbins and Duncan
1988, Zmud 1988). It connotes institutional values and
meanings, symbols, and images that shape members’
behaviors (Berger and Luckman 1966, Collins and
Porras 1991). Strategic IT visions evoke organizational
images of the role that IT will play in the firms’ busi-
ness activities and competitive strategies. Schein (1992)
identifies four major categories of strategic IT visions:
automate, informate up, informate down, and trans-
form (Table 1).
Scott-Morton (1991) describes strategic IT vision as

evolving from automate to informate and, finally, to
transform. The configuration perspective on organiza-
tions provides an appropriate lens through which to

1Though the focus of the Jarvenpaa and Ives investigation was re-
stricted to the influence of CEO’s characteristics, their results could
extend to the TMT as the unit of analysis.

view the role of the strategic IT vision (Doty et al.
1993): The intensity of relationship between senior
leadership’s knowledge and systems of knowing and
IT assimilation will vary across different strategic IT
visions. Two theoretical forces underlie this configu-
rational rationale. First, strategic IT vision describes
the taken-for-granted organizational reality of IT’s role
in the firm (Berger and Luckman 1966). When firms
espouse an automate vision, the taken-for-granted re-
ality is that of IT as an expense that must be carefully
managed. In these firms, most IT initiatives are likely
to be shaped as a reaction to key business needs for
cost control and cost avoidance. At the polar opposite
end, firms with a transform vision view IT to be a key
driver or an integral element of the firms’ value prop-
osition. Therefore, the strategic IT-related knowledge
and IT-related initiatives are more likely to be consid-
ered critical organizational resources in these firms.
The strategic contingencies theory argues that firms

seek to manage key uncertainties in their business en-
vironments by according greater power and influence
to units or individuals that enable the firms to effec-
tively manage the sources of these uncertainties
(Hickson et al. 1971). In firms that espouse a transform
vision, the IT-related uncertainties could become am-
plified because of tighter coupling between IT initia-
tives and competitive actions. Vitale (1986) provides
examples of growing risks and uncertainties when IT
assumes the role of a strategic resource. As these IT-
related business risks, uncertainties, and opportunities
grow, CIOs are more likely to be recognized as key
organizational members and their knowledge and in-
teractions with TMT are expected to be recognized as
vital to the firm’s competitive success. On the contrary,
in firms that espouse an automate vision, the IT-related
uncertainties are likely to be buffered from, or subor-
dinated to, business uncertainties; therefore, the im-
pact of the CIO’s knowledge and interactions with
senior business managers are not expected to funda-
mentally impact the firm’s competitive success.
Overall, we anticipate that relationships between se-

nior leadership’s knowledge, structures of interactions,
and IT assimilation will be strongly coupled in firms
that espouse a transform vision; whereas, they would
be the weakest in firms that espouse an automate vi-
sion. Our expectations have support in the writings of
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Table 1 Categories of Strategic IT Vision (Adapted from Schein 1992)

Category Definition Perception of IT

Automate The ultimate role of IT is to replace expensive, unreliable
human labor with information technology.

IT is intended to save money and improve quality. In firms that
espouse such a vision, senior management is often more
concerned about using IT in squeezing out operating
inefficiencies; further, IT itself is regarded as an overhead
whose costs have to be carefully managed.

Informate Up IT provides information to higher levels of the organization
more easily and efficiently to aid their organizational control
and coordination roles.

Use IT to further tighten and consolidation of power and
control by top management and IT as the agent of control.
Senior management regards investments in IT as a means of
facilitating their access to information about every aspect of
their firms’ operations so that the timely information will
enable them to pinpoint problems and initiate corrective
measures rapidly.

Informate Down IT is used to distribute key information to lower levels of the
organization in order to enhance the information reach of
“front-line” organizational members and empower them with
relevant knowledge and information.

IT is an agent of empowerment and autonomy in the
organization. For firms that espouse such a vision, it is more
likely that IT will be regarded as an agent of some amount of
organizational transformation, since employee empowerment
requires changes to organizational architectures of
structures, processes, and reward systems.

Transform IT is a vehicle for fundamentally altering the structure and
competitive forces of the industry where the firm operates.

Senior management views IT to be the means for changing the
firm’s fundamental relationships with its suppliers and
customers, and altering the products, markets, organizational
structures, and organizational boundaries, interorganizational
relationships, and even the management processes
themselves.

Keen (1991), who suggests that while IT success is an
outgrowth of an effective relationship between senior
business and IS executives, the importance of this re-
lationship is dependent upon the strategic importance
of IT in the firm or the industry. Similarly, Feeny et al.
(1992) found that firms rated as having excellent CEO/
CIO relationships possessed a transform IT vision.
Therefore, we hypothesize that:

Hypothesis 4. The relationship between senior lead-
ership’s knowledge and systems of knowing will signifi-
cantly vary across strategic IT visions.

Hypothesis 5. The influence of senior leadership’s
knowledge on IT assimilation will significantly vary across
strategic IT visions.

Hypothesis 6. The influence of senior leadership’s sys-
tems of knowing on IT assimilation will significantly vary
across strategic IT visions.

IT Infrastructure Sophistication and Impacts on IT
Assimilation
IS researchers also view IT infrastructures as a critical
resource of the firm (Keen 1991, Weill and Broadbent
1998). IT infrastructure sophistication refers to the ex-
tent to which a firm has diffused key information tech-
nologies into its base foundation for supporting busi-
ness applications. Theoretically, the resource-based
view regards IT infrastructure as a strategic option
(Bowman and Hurry 1993, Kambil et al. 1993): An op-
tion is a resource, whose possession enables firms to
exploit emerging opportunities better than its compet-
itors. Firms holding stronger options are positioned to
obtain greater organizational advantage and create su-
perior products and services from those assets
(Bowman and Hurry 1993).
Keen (1991) argues that a sophisticated infrastruc-

ture enhances the business degrees of freedom by
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Table 2 Characteristics of the Respondents

Title Frequency (Percentage)

CIO Questionnaire
Executive Vice President 5 (3%)
Senior Vice President 41 (17%)
Vice President 76 (32%)
Director of MIS 55 (23%)
Manager of MIS 30 (13%)
Other 28 (12%)
Total 235

TMT Questionnaire
Chief Executive Officer 42 (16%)
Chief Financial Officer 45 (17%)
Chief Operating Officer 22 (8%)
Chairman 7 (3%)
President 22 (8%)
Executive Vice President 50 (19%)
Senior Vice President 25 (9%)
Vice President 42 (16%)
Other 10 (4%)
Total 265

enhancing intraorganizational connectivity (across de-
partmental units throughout the enterprise) and ex-
traorganizational connectivity (with key external busi-
ness partners). Further, a sophisticated infrastructure
provides the flexibility to alter business strategies in
response to competitive pressures (Duncan 1995).
Weill and Broadbent (1998) provide several examples
of linkages between the sophistication of IT infrastruc-
tures and IT assimilation. Finally, a sophisticated in-
frastructure enables firms to develop higher levels of
technical knowledge that, in turn, fosters greater in-
novation and IT assimilation (Dewar and Dutton 1986,
Damanpour 1992). In fact, Sambamurthy and Zmud
(1996) found that a sophisticated IT infrastructure en-
hanced the ability and willingness of business man-
agers to shape innovative applications of IT. As a re-
sult, we state the following hypothesis:

Hypothesis 7. The sophistication of IT infrastructures
will significantly enhance IT assimilation in firms.

Organizational Characteristics and Impacts on IT
Assimilation
Larger organizations possess more slack resources
and, therefore, a greater capacity for assimilating in-
novations and technologies (Kimberly and Evanisko
1981, Damanpour 1987). Slack resources allow orga-
nizations to experiment with technologies and inno-
vations, engage in risk taking and experimentation, ab-
sorb failures, bear the costs of implementing
innovations, and proactively search for opportunities
to innovate with technologies. Therefore, we would
anticipate that larger organizations have greater suc-
cess with assimilating IT into their value-chain activi-
ties and business strategies. As a result, we hypothe-
size that:

Hypothesis 8. Organizational size will significantly
enhance firm’s IT assimilation.

The next section presents the details of our research
design for evaluating these hypotheses.

Research Design
Data were gathered through a large sample field sur-
vey that tapped responses from senior IS executives
(CIOs) and business executives such as the CEO or

other formal members of the top management team
(Michel and Hambrick 1992, Wiersema and Bantel
1992). Separate questionnaires were developed for the
CIO and the TMT members.
The sampling frame was developed by cross-listing

firms from Fortune 500, Service Fortune 500, and Busi-
nessWeek 1000with the IS Executive database. The latter
database was used to determine CIOs’ names. TMT
members were identified from the Standard and Poor’s
Register of Executives. This strategy resulted in a sam-
pling frame of 1120 medium to large U.S. firms from
eight industries, including manufacturing, transpor-
tation, utilities, retail, banking and financial services,
petroleum, food, and insurance.
The CIO questionnaire was first mailed to CIOs of

the sampled firms. After four weeks, a reminder was
mailed in the form of a postcard; after another three
weeks, a second wave of questionnaires was sent to
the nonresponding firms. In all, a total of 235 usable
responses were received, yielding a 21% response rate.
Table 2 shows the titles of respondents who returned
the CIO questionnaire. For these firms, a different
questionnaire was sent to their TMT members. Ques-
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tionnaires were mailed to at least three TMT members
at each firm, including the person who was identified
as the CIO’s immediate superior. After two waves of
reminders, questionnaires were mailed to other TMT
members at the nonresponding firms. A total of 265
useable TMT questionnaires were received with a re-
sponse rate of 32%; these responses represent 169 firms
where a questionnaire was received from at least one
TMT member. Two or more TMT responses were re-
ceived from 83 firms. For these 83 firms, the averages
of the multiple responses were used in the analysis.
The only exception to this was for strategic IT vision
where the highest-ranking respondent was used. Table
2 summarizes the titles of the TMT respondents. From
this table, it is clear that about 80% of the respondents
had the title of senior vice president or above.
The use of single responses at about half of the firms

could raise concerns about whether the study really
captured team and organizational phenomena. While
respondents were only able to provide their personal
perspective, the issues asked reflect “more objective”
organizational and team phenomena. To test the con-
sistency of the responses, correlations were computed
on key constructs for those firms where two or more
responses were received (n � 83). These correlations
were significant for all of the six constructs: the CIO’s
business knowledge (0.41, p � 0.001); the CIO’s stra-
tegic IT knowledge (0.32, p � 0.01); IT assimilation in
business strategies (0.28, p � 0.01); IT assimilation in
value-chain activities (0.30, p � 0.01); informal inter-
actions of the CIO with TMT (0.36, p � 0.001); and the
extent of the CIO’s participation in TMT (0.35, p �

0.001).
To assess potential threats of nonresponse bias, the

respondent and nonrespondent firms were compared
on sales, net income, and the number of employees
through data gathered from COMPUSTAT. While no
significant differences were found relative to net in-
come and number of employees, the subsample of re-
sponding firms was found to have significantly higher
sales revenue than the nonresponding firms (t-statistic
� 2.04, p � 0.04). These comparisons indicate that our
study sample might be biased toward larger firms.
Further, the distribution of responses across the eight
industries was examined. The manufacturing industry

was found to be slightly over represented in the re-
spondent group and the transportation industry was
slightly under represented.
The corporate strategy literature suggests that

highly diversified firms exhibit a different set of dy-
namics in contrast with related or moderately diver-
sified firms (Rumelt 1974). In our study, since the firm
is the unit of analysis, the level of IT assimilation may
not be homogenous across business units of highly di-
versified, or conglomerate, firms. In such instances,
tapping the TMT or CIO perspectives about their firm’s
level of IT assimilation could be problematic since
there might not be a uniform enterprise-wide pattern
of IT assimilation. Therefore, conglomerate firms were
eliminated from our sample. Rumelt’s relatedness ratio
(1974) was computed using a five-year COMPUSTAT
data set on sales in years preceding the study’s data
gathering effort. This ratio is the fraction of firms’ sales
attributed to their largest group of related businesses.
Related businesses were defined as those business seg-
ments in the same two-digit SIC category. Consistent
with earlier studies, any firm whose relatedness ratio
is less than 0.70 was defined as being a conglomerate,
and it was eliminated from the sample (Palepu 1985).
Such a process resulted in the elimination of seventeen
firms from the sample of 169 responding firms.

Operationalization

Knowledge. CIOswere asked to indicate their TMT’s
IT-related strategic knowledge, whereas TMT respon-
dents provided measures of the CIO’s business and IT-
related strategic knowledge. Items for each dimension
of knowledge were adapted from an earlier review
done by Jarvenpaa and Ives (1991); the specific items
are illustrated in Appendix A. Each item was mea-
sured on a five-point Likert scale, with the cues rang-
ing from “extremely well informed” to “not well in-
formed.” Factor and reliability analyses were
conducted to assess unidimensionality and internal
consistency of the items. As illustrated in Appendix B,
these measures exhibit good psychometric properties.
The CIO’s knowledge was assessed from the CIO’s

immediate superior. Therefore, in each sampled firm,
one questionnaire was mailed to the TMT member
who was also the CIO’s immediate superior. CIOs
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were asked to identify this individual. We were suc-
cessful in obtaining responses from the CIO’s imme-
diate superior in 83 firms. For the remaining firms, the
responses of other TMT members were used. To verify
that there were no systematic differences in assess-
ments of CIOs’ knowledge by their immediate supe-
riors and by other TMT members, we identified a sub-
sample of 46 firms where both the CIO’s immediate
superior and another TMT member had provided re-
sponses. Correlations between the measures obtained
from the immediate superior and another TMT mem-
ber were significant: r � 0.53 (p � 0.05) for the CIO’s
business knowledge and r � 0.29 (p � 0.05) for the
CIO’s IT-related strategic knowledge.
Another important concern with using TMT mem-

bers to evaluate CIOs’ IT-related strategic knowledge
is the bias that their own personal IT knowledgemight
have on their impressions of the CIO’s IT knowledge.
Members with high levels of personal IT knowledge
might assess the CIO’s IT knowledge differently from
those who have low levels of personal IT knowledge.
To assess the potential confounding influences of TMT
respondents’ personal IT knowledge on their assess-
ments of the CIO’s IT knowledge, TMT respondents
were asked to rate their own knowledge about eight
key information technologies (client/server comput-
ing, CASE, EDI, LANs, relational database manage-
ment systems, imaging technology, object-oriented
technology, and graphical user interfaces). These rat-
ings were gathered on a five-point Likert scale, with
the cues again ranging from “extremely well in-
formed” to “not well informed.” Factor and reliability
analysis provided assurance that these items collec-
tively tapped the construct of personal IT knowledge
unidimensionally and with high internal consistency
(Cronbach’s alpha � 0.90).
The personal IT knowledge of TMT members was

indeed found to be significantly correlated with their
assessments of the CIO’s IT knowledge (r � 0.28, p �
0.01). Therefore, as a next step, the distribution of
scores on TMT respondents’ personal IT knowledge
was examined. More than half of the TMT respondents
rated themselves as being “well informed” to “ex-
tremely well informed.” Further, the average score of
3.37 on a five-point Likert scale, indicated that most of
the sample of TMT respondents considered themselves

to be well informed about IT. Five TMT respondents
considered themselves to be “notwell informed” about
IT; therefore, their responses were dropped from the
study’s data set. Further, as will be described later, a
sensitivity analysis was conducted to assess the ro-
bustness of the hypothesis testing results by dropping
the responses of a larger proportion of TMT respon-
dents, including those who rated themselves as only
“somewhat informed” (n � 57).

Systems of Knowing. As illustrated in Appendix
A, the hierarchical distance of the CIO from the CEO
was measured by asking CIOs to indicate the position
of their immediate superior. Next, the Standard and
Poor’s Register of Corporations, Directors, and Executives
was consulted to assess the distance between the CIO’s
superior and the CEO. As an example, if the CIO re-
ported to a senior vice president, and the archival
sources showed the reporting chain to be CIO→ Senior
Vice President → COO and President → CEO, then the
hierarchical distance would be three.
The extent of CIO participation in the TMT was as-

sessed through a response from TMT members via a
single-item question (Appendix A). The frequency of
informal interactions was assessed from CIOs, using a
five-point Likert scale (Appendix A). A similar assess-
ment was also obtained from the TMT respondents; the
two measures were found to be correlated (r � 0.33, p
� 0.01). However, we used the CIO’s responses, since
individual TMT members might vary in their fre-
quency of informal interactions with the CIO. On the
contrary, the CIO might be in a better position to pro-
vide an aggregated response about informal interac-
tions with the entire TMT.

Strategic IT Vision. TMT respondents were pre-
sented with a brief description of the four strategic IT
visions that were derived from Feeny et al. (1992) (see
Appendix A). They were asked to identify the vision
that best described the business role of IT in their firm.
When multiple TMT responses were received, the re-
sponse of the highest-ranking TMT member was used
in the analysis.

IT Assimilation. The focus of our research is upon
understanding superior firm performance in the use of
IT in value-chain activities and business strategies.
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Table 3 Means and Standard Deviations for CIO and TMT
Respondents on IT Assimilation

TMT
(N � 153)

CIO
(N � 235)

IT Assimilation Mean S.D. Mean S.D. Correlation

Logistics Activities 6.44 1.56 6.41 1.71 0.305****
Marketing Activities 6.29 1.80 6.59 1.78 0.287****
Business Strategies 6.21 1.47 6.36 1.69 0.336****

Note. Responses are measured on a ten-point Likert scale with a score of
10 representing high levels of IT assimilation.

****p � 0.0001

Therefore, we developed a set of items that described
the use of IT in different value-chain activities and
business strategies (Porter 1985, Porter and Millar
1985). TMT members were asked to first think of firms
in their industry that they considered the most suc-
cessful in applying IT for those activities and strate-
gies. Relative to this ideal firm, they were asked to rate
their own firm’s performance. Our rationale is that se-
nior business executives should be aware of their rivals
and their relative success with different initiatives. By
cueing them toward relative performance, we sought
to ensure that our measures tapped the relative per-
formance of firms on IT assimilation.
Responses were subjected to factor analysis to obtain

three distinct dimensions: IT assimilation in business
strategies, IT assimilation in marketing activities, and
IT assimilation in logistics activities (Appendix B). As-
sessments of reliability using Cronbach’s alpha pro-
vided assurance about the internal consistency of the
scales (see Appendix B).
Data on IT assimilation were also gathered from

CIOs using the same scales. Table 3 depicts the re-
sponses on the three dimensions of IT assimilation
from both the TMT and the CIO respondents. As is
evident, these responses are significantly correlated
providing evidence of the validity of the data as cap-
turing the organization-level IT assimilation. The TMT
responses were used for model testing and analysis
because of a potential concern that CIOs might over-
rate their firms’ IT assimilation performance compared

to business executives. This could be a legitimate con-
cern since the CIOs are responsible and often evalu-
ated for their firm’s IT assimilation performance rela-
tive to competition. Therefore, they could be more
biased in their assessments. We judged TMTmembers
to be more “neutral” in their judgments about IT
assimilation.
However, there is one potential concern with this

approach: Will business executives be able to provide
an assessment of the enterprise-wide assimilation of
IT? Or, will their perspectives be shaped by their ob-
servations of a specific business unit or department?
There are two reasons why we do not consider this
issue to be problematic. First, as Table 2 illustrates,
most TMT respondents (more than 80%) had titles that
conveyed their role to be enterprise-wide rather than
limited to a business unit or department (for example,
chairman, CEO, president, COO, senior vice president,
etc.). Being members of the TMT, these executives
should possess an enterprise-wide perspectives about
key issues, including IT assimilation. Second, as ex-
plained earlier in our discussion of the sampling strat-
egy, we had eliminated conglomerate firms and in-
cluded only those in the related diversification mode.
Related diversification firms exhibit greater homoge-
neity across the actions of business units (Rumelt
1974). Therefore, we expect fewer discrepancies be-
tween the enterprise and business unit levels of IT as-
similation in the firms in our sample. Overall, our abil-
ity to tap TMT members’ perspectives about their
enterprise assimilation of IT is a strength of the re-
search design.

Infrastructure Sophistication. CIOs were pre-
sented with a list of four key information technologies
and asked to indicate the extent to which their firm
had diffused these technologies into their organiza-
tional IT infrastructures (Appendix A). Factor analysis
indicated that these responses loaded together onto a
single construct with acceptable internal consistency
(Cronbach’s alpha � 0.70).

Organizational Size. COMPUSTAT data were
gathered on three commonly accepted indicators of or-
ganizational size: sales revenue, net income, and num-
ber of employees. To smoothen out potential annual
fluctuations in these indicators, three-year averages
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were computed by extracting data for three years prior
to the period when the survey data were gathered
(1992–1994).

Analysis and Results
Out of the sample of 169 firms where we had complete
responses, we eliminated firms that exhibited high di-
versification index (n � 17). Further, we also elimi-
nated responses of TMT members whose personal IT
knowledge was found to be “not well informed” (n �

5). These criteria resulted in a final data set of 153 com-
plete observations.
Table 4a illustrates the means and standard devia-

tions of different constructs for the overall sample and
the subsamples of firms categorized according to their
strategic IT visions. One-way ANOVA tests revealed
significant differences in knowledge across firms with
different IT visions. Subsequent pairwise contrast anal-
ysis showed that CIOs’ IT and business knowledge
were significantly higher in firms with a transform vi-
sion. No significant differences in knowledge were
found among firms with the other three types of IT
visions (automate, informate up, and informate down).
Similarly, TMT’s IT knowledge was found to be sig-
nificantly higher in firms with a transform IT vision.
Further, firms with a transform IT vision exhibited
greater levels of formal CIO participation in the top
management team. CIOs were located in greater or-
ganizational proximity (reporting relationship) to the
CEO in firms with a transform vision. None of the
other constructs exhibited significant differences
across the IT visions.
Since our sample of firms was drawn from eight dif-

ferent industries, ANOVA tests were used to verify if
there were any systematic industry effects on the re-
search constructs. We did not find any significant dif-
ferences indicating that industry differences did not
affect the key research constructs. Therefore, we do not
explicitly include industry as a control variable in our
analysis models. Table 4b shows intercorrelations
among the research variables. None of the pairwise in-
tercorrelations exceed the product of the square roots
of the Cronbach alpha coefficients of the respective

constructs ( , where i and j are the two con-1/2 1/2� �i j

structs), thereby providing evidence of discriminant
validity among measures of the constructs (Howell
1987, p. 121; Szulanski 1996).
The partial least squares (PLS) analysis method was

used for hypothesis testing (Fornell and Bookstein
1982, Wold 1982, Löhmoller 1984). Knowledge and
systems of knowing were implemented as formative
constructs, whereas IT assimilation was implemented
as a reflective construct. The entire data set was used
to conduct analysis for Hypotheses 1 to 3 and 7 and 8.
Hypotheses 4 through 6 were evaluated through anal-
ysis on the subsamples categorized according to IT vi-
sion. However, due to limited sample sizes in the au-
tomate and the informate up vision categories (n � 15
and 23, respectively), our analysis was performed only
on subsamples representing the informate-down and
transform visions (n � 53 and 62, respectively). PLS is
considered to be particularly robust for such sample
sizes and, therefore, appropriate as an analytic ap-
proach (Barclay et al. 1995). Further, since the PLS ap-
proach does not provide parameter estimates to eval-
uate the significance of the path coefficients, a
bootstrapping approach was used to generate 250 ran-
dom samples of observations from the original data set
by sampling through replacement (each sample size
was kept similar to the size of the original data set used
for hypothesis testing). The path coefficients were rees-
timated using each one of these random samples of
observations; as a next step, this vector of parameter
estimates was used to compute the parameter means
and standard errors. These statistics were then used to
compute t-statistics as estimates of the significance of
the path coefficients. Finally, the approach was repli-
cated with 500 random samples of observations with
replacement to assess the stability of the significance
of the path coefficients. Such an approach provides
valid estimates of the significance of the path coeffi-
cients in the PLS models (Mooney and Duval 1993).
Consistent with Hypothesis 1, the knowledge of the

senior leadership team was found to significantly in-
fluence IT assimilation (Table 5). CIOs’ business and
IT knowledge were found to be significant influences,
whereas TMT’s IT knowledge did not prove to be sig-
nificant. At the same time, all three indicators of IT
assimilation were found to be significant. To further
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Table 4a Summary Statistics (Means and Standard Deviations) on Research Variables

Overall
(N � 153)

Automate
(N � 15)

Informate up
(N � 23)

Informate down
(N � 53)

Transform
(N � 62)

Variable Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.

CIO IT knowledge 3.77 0.72 3.31 0.87 3.73 0.51 3.63 0.73 4.05 0.67
CIO business knowledge 3.63 0.71 3.36 0.85 3.62 0.75 3.48 0.69 3.87 0.62
TMT IT knowledge 2.56 0.76 2.40 0.68 2.40 0.59 2.54 0.74 2.70 0.87
CIO’s distance from CEO 2.85 0.72 3.00 0.92 2.75 0.71 2.70 0.76 3.07 0.60
CIO’s participation 3.10 0.73 2.95 1.05 2.91 0.70 2.98 0.66 3.36 0.67
Informal interactions 4.21 0.71 4.18 1.25 4.08 0.86 4.14 0.62 4.35 0.54
IT assimilation in logistics activities 6.49 1.56 6.12 2.02 6.45 1.36 6.25 1.57 6.86 1.53
IT assimilation in marketing activities 6.27 1.81 5.75 2.41 6.30 1.81 6.08 1.70 6.60 1.78
IT assimilation in business strategies 6.24 1.54 6.25 1.76 6.12 1.23 5.89 1.44 6.69 1.59
Infrastructure sophistication 45.33 15.75 44.57 13.63 45.05 13.30 42.83 16.87 48.61 15.6
Sales revenue ($ millions) 3481 6384 2410 2990 1841 1883 4618 7292 3271 7061
Net income ($ millions) 165 294 296 408 117 255 178 311 153 277
Employee base (thousands) 16.52 26.04 11.62 10.24 11.37 12.03 22.0 34.0 14.17 22.78

Note. Boldfaced constructs exhibit significant differences in means across the categories of strategic IT visions. Pairwise contrast analyses revealed that
the CIOs had significantly high IT and business knowledge in firms with the transform vision. Further, TMT’s IT knowledge was significantly higher in firms
with the transform vision. In firms with a transform vision, CIOs exhibited greater formal participation in the top management team and were located in closer
proximity to the CEO.

explore the effects of CIO knowledge on IT assimila-
tion, a median-split analysis was adopted: Firms were
classified as being either high or low on CIOs’ business
and IT knowledge by using the median values as cut-
offs. Table 6 illustrates IT assimilation in the four cells
representing different combinations of CIOs’ knowl-
edge. Two-way ANOVA and pairwise contrast anal-
yses were used to explore differences in IT assimilation
across these cells. Firms where CIOs possessed high
levels of business and IT knowledge exhibited signifi-
cantly superior IT assimilation compared to firms in
the other three cells. Further, firms whose CIOs pos-
sessed low levels of business and IT knowledge exhib-
ited significantly low IT assimilation compared with
firms in the other cells. However, there were no sig-
nificant differences in IT assimilation between cells
where CIOs rated high in either business or IT knowl-
edge. These findings clearly suggest that CIOs must
have high levels of both business and IT knowledge for
enhancing IT assimilation.
No support was found for the hypothesized influ-

ence of systems of knowing on IT assimilation (Hy-
pothesis 2). However, consistent with Hypothesis 3, a

significant relationship was found between knowledge
and the systems of knowing. Table 5 shows that CIOs’
IT and business knowledge are significant elements in
the relationship on the knowledge side, whereas the
extent of CIOs’ formal participation in the TMT and
frequency of their informal interactions with the TMT
are significant on the systems of knowing side. An ad-
ditional examination of this hypothesis was conducted
through a canonical correlation analysis between the
multidimensional constructs of knowledge and the
systems of knowing (Stevens 1986). The results re-
vealed one significant canonical variate (Rc � 0.86; p
� 0.0001) as evidence of strong association between
the two constructs. Further, the loadings and weights
of respective indicators of the two constructs revealed
that the CIOs’ IT and business knowledge were signifi-
cant elements on the knowledge side, while the extent
of CIO participation in the top management team was
found to a significant element on the systems of know-
ing side. Cumulatively, these results suggest that the
CIO’s IT and business knowledge and their extent of
participation in the top management team have sig-
nificant associations with each other.
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Table 4b Intercorrelations Between the Research Variables

1 2 3 4 5 6 7 8 9 10 11 12

1. CIO IT knowledge 1.00 — — — — — — — — — —
2. CIO business knowledge 0.02 1.00 — — — — — — — — —
3. TMT IT knowledge 0.05 0.17* 1.00 — — — — — — — —
4. Distance from CEO 0.06 0.01 0.17* 1.00 — — — — — — —
5. CIO’s participation 0.40** 0.32** 0.17* 0.32** 1.00 — — — — — —
6. Informal interactions 0.16* 0.17* 0.14 0.27** 0.37** 1.00 — — — — —
7. IT assimilation in logistics 0.13 0.27** �0.03 0.10 0.08 0.13 1.00 — — — —
8. IT assimilation in marketing 0.31** 0.34** 0.17* �0.06 0.28** 0.003 0.003 1.00 — — —
9. IT assimilation in strategies 0.37** 0.44** 0.14 0.06 0.37** 0.19* 0.58** 0.59** 1.00 — —

10. Infrastructure maturity 0.07 0.11 0.27** 0.04 0.07 0.06 0.13 0.17* 0.29** 1.00 —
11. Sales revenue �0.07 0.17 0.12 �0.16 �0.06 �0.09 0.13 �0.15 0.005 �0.02 1.00
12. Net income �0.04 0.05 0.14 �0.09 �0.09 �0.18 �0.05 0.06 �0.02 0.14 0.56** 1.00
13. Employee base �0.04 0.30** 0.08 �0.12 0.02 �0.05 0.09 �0.14 �0.03 �0.08 0.80** 0.36**

*p � 0.05

**p � 0.01

Hypothesis 4 anticipates that the strategic IT vision
will moderate the strength of association between
knowledge and systems of knowing. Table 5 reveals
that the path coefficient from knowledge to systems of
knowing is highly significant only in the category of
firms with the transform vision, but not in the firms
with an informate down vision. Further, the CIO’s
business and IT knowledge along with their extent of
formal participation in the TMT appear to be signifi-
cant indicators in the relationship. These results sup-
port the assertion of Hypothesis 4 that the strongest
relationship between knowledge and systems of
knowing will occur in firms with a transform vision.
Hypothesis 5 postulates that the effects of knowl-

edge on IT assimilation will be the strongest in firms
that articulate a transform vision compared with firms
that articulate the other visions. Table 5 shows evi-
dence in partial support of this hypothesis. Knowledge
was found to be a predictor of IT assimilation both in
firms with transform and infomate-down visions. As
explained earlier, limited sample sizes precluded us
from testing this relationship in the case of firms with
automate or informate-up visions. Hypothesis 6 antic-
ipates that the effects of systems of knowing will be
the strongest on IT assimilation in firms that have a
transform vision. However, we did not find support
for this hypothesis, since the relationship was not

found to be significant in either the transform or the
informate down visions.
Finally, as discussed earlier, we had identified one

potential concern with the use of TMT members as
sources of assessment of the CIO’s IT knowledge:
Would the TMT members’ own level of personal
knowledge bias their assessments of the CIO’s IT
knowledge? Recall that we had found a significant cor-
relation between the TMT members’ personal IT
knowledge and their assessment of the CIO’s IT
knowledge. The analysis reported so far had, therefore,
excluded the responses of TMT members who re-
ported their personal IT knowledge to be “not well
informed.” Would the results of our hypothesis testing
change if we adopt a more stringent criterion, viz.,
eliminating the responses of TMTmemberswhose per-
sonal IT knowledge bordered on “somewhat in-
formed” as well? To perform this sensitivity analysis,
we removed a total of 57 responses, or 22 firms, from
the original sample (n � 147). While space limitations
preclude a detailed reporting of the analysis results,
overall, we found that the results did not change sig-
nificantly.2 This sensitivity analysis provides addi-
tional evidence in support of the robustness of the
study’s findings.

2Results of the sensitivity analysis can be obtained upon request from
the first author.
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Table 5 Results of the PLS Models

Path Coefficients
Path Coefficients

Paths Total sample (N � 153) Informate down (N � 53) Transform (N � 62)

Knowledge to Systems of knowing .51 (.07)* .31 (.23) .68 (.08)*
Knowledge to IT assimilation .53 (.09)* .50 (.20)* .51 (.20)*
Systems of knowing to IT assimilation .08 (.11) .08 (.27) .19 (.23)
Infrastructure sophistication to IT assimilation .19 (.06)* .16 (.13) .06 (.10)
Organizational size to IT assimilation .10 (.12) .01 (.19) .14 (.25)

Loadings of the Indicator Variables
Loadings

Constructs and Indicators Total sample (N � 153) Informate down (N � 53) Transform (N � 62)

Knowledge
CIO IT knowledge 0.85 (.09)* 0.58 (.29)* 0.72 (.11)*
CIO business knowledge 0.86 (.09)* 0.72 (.25)* 0.72 (.14)*
TMT IT knowledge 0.02 (.10) 0.28 (.26) 0.10 (.17)

Systems of knowing
Distance from CEO 0.08 (.13) 0.22 (.40) .18 (.20)
CIO’s participation 0.82 (.03)* 0.83 (.36)* .94 (.07)*
Informal interactions 0.37 (.13)* 0.45 (.44) .56 (.15)*

IT assimilation
Logistics 0.57 (.11)* 0.64 (.20)* 0.54 (.17)*
Marketing 0.75 (.06)* 0.71 (.30)* 0.78 (.10)*
Strategies 0.96 (.02)* 0.95 (.11)* 0.96 (.04)*

Organizational size
Sales 0.89 (.27)* 0.91 (.27)* 0.91 (.23)*
Income 0.42 (.32) 0.93 (.28)* 0.67 (.42)
Employee size 0.96 (.32)* 0.58 (.29)* 0.91 (.21)*

Note. Figures in parenthesis represent standard errors; all parameters marked by an * indicate significance at the 0.05 level

Consistent with Hypothesis 7, IT infrastructure so-
phistication had a significant influence on extent of IT
assimilation. Finally, contrary to Hypothesis 8, orga-
nization size was not found to have significant im-
pacts. Table 7 summarizes the results of our hypothesis
testing.

Discussion of Results and
Conclusions
This study examined the impacts of senior leadership
and IT infrastructures on firms’ assimilation of IT into
their value-chain activities and business strategies.

Further, the study also examined the moderating im-
pact of firms’ strategic IT vision. Following are the
highlights of our study:
i. CIOs’ business and IT knowledge have a signifi-

cant synergistic relationship with their participation in
their firms’ TMT as well as the frequency of their in-
formal interactions with other TMT members.
ii. CIOs’ business and IT knowledge significantly in-

fluence their firms’ IT assimilation; this influence was
found to be significant across firmswith both the trans-
form and informate down visions.
iii. The sophistication of IT infrastructures has a sig-

nificant influence on IT assimilation.
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Table 6 Exploring the Influence of CIO Knowledge on IT
Assimilation

CIO IT Knowledge

High Low

Cio
Business
Knowledge

High Strategy � 7.28 (1.22)
Marketing � 7.38 (1.56)
Logistics � 7.17 (1.34)
(N � 42)

Strategy � 6.08 (1.38)
Marketing � 6.28 (1.65)
Logistics � 6.56 (1.58)
(N � 42)

Low Strategy � 5.96 (1.15)
Marketing � 6.25 (1.30)
Logistics � 6.14 (1.43)
(N � 35)

Strategy � 5.26 (1.35)
Marketing � 4.99 (1.86)
Logistics � 5.66 (1.53)
(N � 34)

Note. Figures in each cell indicate means and standard deviations for IT
assimilation on a 10-point scale.

iv. Senior business executives’ IT knowledge did not
have a significant influence on IT assimilation.
v. Interactions between the CIO and members of the

top management team did not have a significant influ-
ence on IT assimilation.
vi. Organizational size did not have a direct impact

on IT assimilation.
We found evidence of a mutually reinforcing rela-

tionship between CIOs’ business and strategic IT
knowledge and their formal and informal interactions
with top management team members. Knowledgeable
CIOs can provide value-added and unique perspec-
tives to other members of the top management team
(Applegate and Elam 1992, Earl and Feeny 1994,
Watson 1990). Therefore, they are more likely to gain
formal membership of top management teams and
avail of the frequent opportunities for informal inter-
actions. At the same time, such interactions sensitize
the CIOs to their firm’s “business of the business,” its
value propositions, its long-term competitive chal-
lenges and opportunities, and the leverage points for
application of current and emerging information tech-
nologies. As Earl and Feeny (1994) suggest, “It is only
through dialogue with the CEO and other executives
that the CIO can tease out the motivations, meanings,
and priorities; know the mind of the business, sense
the impending changes, and maintain the relevance
and timeliness of the IS effort” (p. 14). Our findings

about significant impacts of CIOs’ formal participation
in the TMT and the frequency of their informal inter-
actions with other members of the senior leadership
team are consistent with others recommendations (Earl
and Feeny 1994, Feeny et al. 1992, Rockart et al. 1996).
However, in contrast with Watson (1990), we did not
find the CIOs’ reporting relationship to be significant.
In fact, only about 12% of the CIOs in our data set had
a direct reporting relationship with their CEO.Watson
did not examine the influence of alternative systems of
knowing and focused only on the reporting relation-
ship. Further, recent writings on IT management prac-
tice acknowledge that CIOs’ participation on top man-
agement teams is more important than their reporting
relationships (Earl and Feeny 1994).
Our study found CIOs’ business and IT knowledge

to be key influences on firm’s IT assimilation. Absorp-
tive capacity arguments suggest that CIOs’ superior
business and IT knowledge enable them to facilitate
the “push-pull” dynamics of IT innovation and iden-
tify innovative ways for blending technology capabil-
ities and business requirements (Zmud 1984). These
results are consistent with the findings of previous
studies, particularly, Boynton et al. (1994), Cooprider
and Victor (1993), and Kaiser and Srinivasan (1982).
However, we did not find the TMT members’ IT

knowledge to be a significant influence on IT assimi-
lation. Keen (1991) argues that top management teams
must possess IT knowledge in order to enhance their
understanding of the role of IT in their business activ-
ities and strategies and to ensure that they do not ab-
dicate the IT assimilation responsibilities entirely to
their CIOs or their IS staff. However, our results do not
support this assertion. These nonsignificant results
might in part be due to the nature of our sample. Recall
that our sample of firms is biased toward large Fortune
500 firms. In such organizations, senior business ex-
ecutives might not wish to replicate the high IT knowl-
edge of their CIO, but rather rely upon a knowledge-
able CIO for strategic guidance. In fact, Hambrick
(1995) suggests that the top management teams’ over-
all characteristics might have less predictive value;
rather, the characteristics of the senior executive most
responsible for specific organizational initiativesmight
have the strongest predictive power. Our study finds
that IT assimilation will be most significantly impacted
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Table 7 Summary of Hypotheses Testing

Hypothesis Description Result Comments

1 Knowledge of the senior leadership team will significantly
enhance firms’ IT assimilation

Supported CIO’s business and IT knowledge significantly influenced
IT assimilation.

2 Systems of knowing of the senior leadership team will
significantly enhance firms’ IT assimilation

Not supported Systems of knowing do not appear to have a direct
influence on IT assimilation

3 Knowledge will be significantly associated with systems of
knowing of the senior leadership team

Supported CIO’s knowledge was significantly associated with their
formal participation in the top management team and
frequency of informal interactions with the TMT
members.

4 The relationship between senior leadership’s knowledge
and systems of knowing will vary across IT visions.

Supported Significant links found in firms with a transform vision
but not in those firms with an informate down vision.

5 The influence of senior leadership’s knowledge on IT
assimilation will vary across IT visions

Partially
supported

CIO’s business and IT knowledge were significant
influences on IT assimilation in firms with a transform
and informate down visions. However, we could not
test for firms with other types of visions.

6 The influence of senior leadership’s systems of knowing
on IT assimilation will significantly vary across IT
visions

Not supported Systems of knowing do not seem to have a direct impact
on IT assimilation

7 The sophistication of IT infrastructures will significantly
enhance IT assimilation in firms

Supported Sophisticated IT infrastructures provide the base
foundation for enhanced IT assimilation

8 Organizational size will significantly enhance firm’s IT
assimilation

Not supported IT infrastructure sophistication could mediate the impacts
of size on IT assimilation

not by raising the IT knowledge of the business exec-
utives; instead, firms must ensure that their CIO has
high IT and business knowledge and that this individ-
ual is a formal member of the top management team.
Would similar results be found in medium size or

smaller firms? Our researchmust be replicated in other
samples to verify if similar dynamics would hold.Why
do our results contrast with earlier studies that found
the IT knowledge of business executives to be a sig-
nificant influence on IT assimilation (Lind and Zmud
1991, Boynton et al. 1994, Cooprider and Victor 1993)?
We argue that the prior studies have studied the influ-
ences of IT assimilation at the level of linemanagement
and IS staff, whereas our study is at the level of the top
management team and CIOs. We suspect that the dy-
namics of knowledge and systems of knowing are dif-
ferent at these two levels.
Consistent with recent attention on IT infrastruc-

tures, we find support for the influence of IT infrastruc-
ture sophistication on IT assimilation. Firms that de-
velop the base foundation of IT capability through
investments in platform technologies, such as database

management systems, LANs, EDI, and document im-
aging systems are more likely to foster IT use in their
value-chain activities and business strategies. Interest-
ingly, organizational size was not found to be a sig-
nificant influence on IT assimilation. IT infrastructure
sophistication is a more significant influence on IT as-
similation. Of course, larger organizations are more
likely to have the slack resources that are required for
investing in sophisticated IT infrastructures.
One of the interesting nonsignificant findings is that

the systems of knowing did not have a direct impact
on IT assimilation. Instead, the constructs representing
these systems of knowing had an indirect effect on IT
assimilation through their impacts on CIOs’ business
and IT knowledge. These findings shed greater light
on the role of CIOs’ membership in top management
teams and their informal interactions with senior busi-
ness executives. Such interactions play a key role in
enhancing CIOs’ knowledge; therefore, future re-
searchers should focus their attention on these indirect
effects rather than the direct effects of systems of
knowing on IT assimilation.
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Finally, though we had anticipated that the strategic
IT vision would present significant differences in im-
pacts of knowledge and systems of knowing on IT as-
similation, the results were mixed.With the caveat that
we were able to test these moderating effects only in
the transform and informate-down visions, we found
that CIOs’ knowledge influenced IT assimilation
across both visions. However, we found a significant
association between knowledge and systems of know-
ing only in the transform category and not in the
informate-down category. Finally, while CIOs’ parti-
cipation in the top management team was found to be
a significant element of the systems of knowing in both
vision categories, informal interactions were signifi-
cant only in the transform category. These results sug-
gest that CIOs’ knowledge has robust effects on IT as-
similation across different vision categories. On the
contrary, CIOs’ membership in topmanagement teams
and their informal interactions with senior business ex-
ecutives have a strong influence on knowledge only
when firms have a transform IT vision.
In order to assess the study’s contributions, it is im-

portant to examine some of its limitations. First, we
examined IT assimilation at the enterprise level. We
recognize that many of the specific initiatives that com-
prise IT assimilation occur at the level of individual
business processes, business units, or departments.
Therefore, our enterprise-level measure might be a
coarse representation of IT assimilation. However,
since our sample of firms was deliberately restricted to
firms in the related diversification mode and since our
respondents were members of the top management
team, our measures should be capturing valid aspects
of the enterprise use of IT. However, we do recom-
mend that future research should construct alternative
measures of IT assimilation by focusing upon key busi-
ness processes, business units, or departments. A sec-
ond limitation of our research is the use of single-item
questions for some of the constructs, specifically, the
frequency of informal interactions. Future research
should operationalize this construct in a more robust
manner to identify if our operationalization might
have limited the observed influence of informal inter-
actions. In addition, some of the other measures were
also based on single-item measures; future research

should attempt to capture these variables, particularly
strategic IT vision, through multiitem assessments.
Further, we acknowledge that the relationship be-

tween knowledge, systems of knowing, IT vision, and
IT assimilation may unfold through mutual causation
links. Our cross-sectional study does not permit an ex-
amination of this rich cycle of mutual causation. Sim-
ilarly, while we examined the moderating role of IT
vision, we do acknowledge that the level of knowl-
edge, systems of knowing, and IT assimilation may fa-
cilitate a specific IT vision. However, it is important to
emphasize that we did not hypothesize the IT vision
to be a predictor, but rather to be a moderator. While
our theory base seems appropriate for our investiga-
tion, it is clear that there is a fertile agenda for research
on the relationships among these constructs that could
benefit from adoption of alternative theoretical view-
points and research designs. However, the strength of
our study is its use of a large-sample size with re-
sponses gathered from both the CIO and the TMT
members. Our study is one of the few large-sample
studies to test the relationships between knowledge,
systems of knowing, IT vision, and IT assimilation.
As mentioned earlier, single respondents provided

data about top management teams in about half of the
firms in our sample. The fact that there were significant
correlations among the perspectives of TMT members
in firms that had yielded multiple respondents gives
some credence to the use of single respondents for the
TMT. However, this still must be recognized as a lim-
itation to the data.
Finally, our study does not examine the effects on

business performance. IT assimilation is an appropri-
ate dependent variable for examinations of IT man-
agement phenomena at the enterprise level (DeLone
and McLean 1992, Boynton et al. 1994, Jarvenpaa and
Ives 1991). Further, the productivity and business
benefits of IT will be evident only when it has become
a routinized element of business activities (Trice and
Treacy 1986, Cooper and Zmud 1990). Therefore, an
examination of the factors that facilitate higher IT as-
similation is a significant contribution to our
knowledge.

Implications of the Research
Our research empirically examined a variety of mostly
normative prescriptions about the influence of senior
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leadership and IT infrastructures on firms’ ability to
assimilate IT into their value-chain activities and busi-
ness strategies. Collectively, when our findings are jux-
taposed with earlier research on IT assimilation and
innovation (Boynton et al. 1994, Cooprider and Victor
1993), we begin to discern the glimpses of an emerging
theory of IT assimilation. This theory is multilevel and
suggests that enterprise-level IT assimilation is influ-
enced by three different factors: the knowledge of se-
nior leadership, the knowledge of line management
and IS staff, and the sophistication of IT infrastruc-
tures. Consistent with the findings of Sambamurthy
and Zmud (1996), this theory suggests that IT assimi-
lation emerges from two distinct arenas of action. First,
IT assimilation is linked with the ability of line man-
agers and IS staff to examine the synergistic opportu-
nities for business use of IT and craft innovation ideas.
Research by Cooprider and Victor (1993) and Boynton
et al. (1994) suggests that these innovation actions re-
quire IS managers that are knowledgeable about the
business and line managers that are knowledgeable
about IT. However, such innovations are risky and
consume significant organizational resources. There-
fore, they require championship and executive sup-
port. Senior leadership’s role becomes critical for such
championship. Our study suggests that the executive
support for IT assimilation actions is linked with CIOs’
IT and business knowledge and their access to formal
and informal interactions with other senior business
executives of the firm.
Thus, there are two distinct sets of dynamics under-

lying increased IT assimilation in firms: (i) the actions
and knowledge of line managers and IS staff and (ii)
the actions and knowledge of senior leadership. Most
of the previous research has focused on line managers
and IT staff (e.g., Boynton et al. 1994, Cooprider and
Victor 1993), CIOs (e.g., Applegate and Elam 1994,
Stephens et al. 1994), or CEOs (Jarvenpaa and Ives
1991, Earl and Feeny 1994). In contrast, our study di-
rects attention toward the importance of senior lead-
ership. The senior leadership perspective integrates the
knowledge and actions of the CEO, other senior busi-
ness executives, and the CIO. It recognizes the contem-
porary business reality that leadership teams are more
influential than individual executives are.
The above ideas extend the findings of McKenney et

al. (1995) that sustained IT-based innovation requires
a CEO who is willing to sponsor competitive use of IT,
a technical visionary who can direct IT-based innova-
tion activities, and a team that can implement inno-
vations. Most of their case studies refer to innovations
that occurred earlier than the mid-1980s; in contem-
porary contexts, the senior leadership team, consisting
of the CEO, additional senior business executives, and
the CIO, may be a more critical influence on firms’ abil-
ity to assimilate IT.
Another important implication of our research is the

finding that CIOs’ business and IT knowledge are both
essential for enhanced IT assimilation. Prior thinking
about CIO knowledge has alternated between empha-
sizing their IT and business knowledge. Applegate and
Elam (1994) described the preference toward hiring
business executives as CIOs in some firms because of
the desire to have CIOs who have high business
knowledge. Yet, the growing complexities of IT infra-
structures and the IT markets have begun to place a
premium on IT knowledge as well (Weill and
Broadbent 1998, Earl and Feeny 1994). Our results sug-
gest that firms need CIOs who have high level of both
types of knowledge. How are such CIOs to be found
and nurtured? Future research should focus upon or-
ganizational mechanisms and CIO attributes that fos-
ter high levels of IT and business knowledge? For in-
stance, Brown and Sambamurthy (1999) found that
CIOs are increasingly adopting a new organizational
mechanism, called the IT management council. This
council consists of the CIO and other senior IS execu-
tives in the corporate IS and divisions. One of the key
objectives of this council is to sensitize the CIO to the
emerging IT issues and be the forum for development
of IT strategies.
Finally, we found that sophisticated IT infrastruc-

tures foster greater IT assimilation. Interestingly, we
did not find any direct effects of organizational size on
IT assimilation; thereby raising the possibility that size
might in fact confer the slack resources for building
sophisticated IT infrastructures.
While these outlines of a theory of IT assimilation

are based on empirical findings from our study and
earlier research, there is a need for further validation
of this theory. Further, we examined only one set of
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structures for the senior leadership’s systems of know-
ing : the top management team. Firms use other struc-
tures, such as executive councils for fostering greater
interactions between the CIO and senior business ex-
ecutives (Rockart et al. 1996). Future research should
examine the influence of these structures as well. Ad-
ditionally, such a theory must be extended to account
for IT assimilation within individual business units,
functional departments, and business processes. Over-
all, we encourage other researchers to direct their at-
tention toward this exciting research arena.
For practitioners, our study reinforces the growing

recognition that IT assimilation requires a prominent
role for CIOs in their firm’s senior leadership. Further,
such CIOs must have high levels of IT and business

knowledge. Finally, sophisticated IT infrastructures
provide the foundation for enhancing the assimilation
of IT in firms’ business strategies and value chain
activities.
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Appendix A. CIO and TMT Questionnaires

CIO Questionnaire
Questions 1 to 4 focus on the view of IT held by your organization’s top management team. Typically, top management team consists of the
CEO and other senior executives responsible for the various functions and business groups (for example, the Executive Vice President, Chief
Operating Officer, and Senior Vice President). Please circle the appropriate response for Questions 1–4.

1. On average, what is the frequency of informal contact between you and (other) members of the top management team?
daily weekly monthly few times a year once a year

2. How knowledgeable is the top management team about potential and limitations of current IT?

extremely knowledgeable very informed well informed somewhat informed weakly informed

3. How knowledgeable is the top management team about potential and limitations of “next generation” IT?

extremely knowledgeable very informed well informed somewhat informed weakly informed

4. How knowledgeable is the top management team about how your competitors are applying IT?

extremely knowledgeable very informed well informed somewhat informed weakly informed

For Questions 5 and 6, assume that a score of “10” would be assigned to that firm in your industry whom you personally view as being most
successful in applying IT for that specific activity. Now, relative to this firm, indicate the score you would assign your firm.

5. How do you evaluate your firm’s performance in applying IT to support each of the following business strategies relative to other firms
in your own industry?

a. being a low-cost producer 1 2 3 4 5 6 7 8 9 10
b. having manufacturing/operations flexibility 1 2 3 4 5 6 7 8 9 10
c. enhancing supplier linkages 1 2 3 4 5 6 7 8 9 10
d. enhancing customer linkages 1 2 3 4 5 6 7 8 9 10
e. providing value-added services 1 2 3 4 5 6 7 8 9 10
f. enhancing existing products/services 1 2 3 4 5 6 7 8 9 10
g. creating new products/services 1 2 3 4 5 6 7 8 9 10
h. entering new markets 1 2 3 4 5 6 7 8 9 10
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6. How do you evaluate your firm’s performance in applying IT to execute each of the following activities relative to other firms in your
own industry?

a. inbound logistics (e.g., purchasing) 1 2 3 4 5 6 7 8 9 10
b. outbound logistics (e.g. warehousing) 1 2 3 4 5 6 7 8 9 10
c. manufacturing/operations 1 2 3 4 5 6 7 8 9 10
d. marketing 1 2 3 4 5 6 7 8 9 10
e. sales 1 2 3 4 5 6 7 8 9 10
f. customer services 1 2 3 4 5 6 7 8 9 10

7. The numbers below indicate percentages. Please circle the appropriate percentage for each of the following:
a. enterprise data maintained within database management system 0 10 20 30 40 50 60 70 80 90 100
b. applications developed by your IS staff using

fourth-generation languages or CASE technologies 0 10 20 30 40 50 60 70 80 90 100
c. microcomputers linked by LANs 0 10 20 30 40 50 60 70 80 90 100
d. documents maintained using imaging technologies 0 10 20 30 40 50 60 70 80 90 100
e. business transactions conducted with suppliers/customers using EDI 0 10 20 30 40 50 60 70 80 90 100

8. Which of the following best describes the senior IS executive’s involvement with the top management team?
formal member frequently involved occasionally involved rarely or never involved

TMT Questionnaire
Questions 1 to 3 focus on your firm’s senior IS executive. This person’s responsibilities would be predominantly focused on directing the IT
resources in your firm. The term top management team refers to the CEO, COO, CFO, and other senior executives responsible for the various
functions and business groups. This group may or may not include the senior IS executive. Please circle the appropriate response for questions
1–3.
1. On average, what is the frequency of informal contact between members of your top management team and the senior IS executive?

daily weekly monthly few times a year once a year
2. For each of the following areas, please evaluate the level of knowledge of your firm’s senior IS executive:

extremely
well informed

very well
informed

well
informed

somewhat
informed

not well
informed

a. Your firm’s present and future products,
markets, business strategies, and
business processes 1 2 3 4 5

b. Your industry’s practices 1 2 3 4 5
c. Your firm’s competitors 1 2 3 4 5
d. How your competitors are applying IT

in their business 1 2 3 4 5
e. How to utilize your IT infrastructure to

address your firm’s current
business needs 1 2 3 4 5

f. How to identify relevant emerging IT for
supporting your firm’s products, markets business
strategies, and business processes 1 2 3 4 5

g. How to guide your firm’s decisions related
to the timing and level of investment in emerging
technologies 1 2 3 4 5

3. Which of the following best describes the senior IS executive’s involvement with the top management team?
formal member frequently involved occasionally involved rarely or never involved

4. Please check the box that best describes the top management team’s vision of the business role of IT.
� The role of IT is to replace human labor or at least transform its productivity. The potential of IT is cost saving or quality improvement.
� The role of IT is to provide data and transactions that allow more clear and organized management views of the state and dynamics of

the business. The potential of IT is increased managerial control over the business.
� The role of IT is to provide data and transactions that yield a far fuller picture at the “operation” level and to provide members of the

work force greater insights into their own activities. The potential of IT is employee driven performance improvements.
� The role of IT is to fundamentally alter our industry or organization through new products or business strategies often including redefi-

nition of relationships with our customers and suppliers.
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For Questions 5 and 6, assume that a score of “10” would be assigned to that firm in your industry whom you personally view as being most
successful in applying IT for that specific activity. Now, relative to this firm, indicate the score you would assign your firm.

5. How do you evaluate your firm’s performance in applying IT to support each of the following business strategies relative to other firms
in your own industry?

a. being a low-cost producer 1 2 3 4 5 6 7 8 9 10
b. having manufacturing/operations flexibility 1 2 3 4 5 6 7 8 9 10
c. enhancing supplier linkages 1 2 3 4 5 6 7 8 9 10
d. enhancing customer linkages 1 2 3 4 5 6 7 8 9 10
e. providing value-added services 1 2 3 4 5 6 7 8 9 10
f. enhancing existing products/services 1 2 3 4 5 6 7 8 9 10
g. creating new products/services 1 2 3 4 5 6 7 8 9 10
h. entering new markets 1 2 3 4 5 6 7 8 9 10

6. How do you evaluate your firm’s performance in applying IT to execute each of the following activities relative to other firms in your
own industry?

a. inbound logistics (e.g., purchasing) 1 2 3 4 5 6 7 8 9 10
b. outbound logistics (e.g. warehousing) 1 2 3 4 5 6 7 8 9 10
c. manufacturing/operations 1 2 3 4 5 6 7 8 9 10
d. marketing 1 2 3 4 5 6 7 8 9 10
e. sales 1 2 3 4 5 6 7 8 9 10
f. customer services 1 2 3 4 5 6 7 8 9 10

7. Please rate your personal knowledge about the following information technologies:

extremely
well informed

very well
informed

well
informed

somewhat
informed

not well
informed

a. client/server computing 1 2 3 4 5
b. Local Area Networks (LANs) 1 2 3 4 5
c. imaging technology 1 2 3 4 5
d. Computer Aided Software Technology (CASE) 1 2 3 4 5
e. relational database management system 1 2 3 4 5
f. Electronic Data Interchange (EDI) 1 2 3 4 5
g. object oriented database 1 2 3 4 5
h. graphical user interface 1 2 3 4 5

Appendix B Operationalization of Some Key Constructs

Construct Respondent Items
Factor

Loadings
Cronbach’s

alpha

Senior Leadership Knowledge
CIO business knowledge TMT members Firm’s present and future products and services

Industry practices
Firm’s competitors

0.70
0.85
0.88

0.90

CIO IT-related strategic knowledge TMT members IT infrastructure to support firm’s needs
Relevant emerging ITs
Timing and investment strategies in emerging ITs
Competitor’s use of IT

0.80
0.90
0.86
0.65

0.87

TMT IT-related strategic knowledge CIO Potential and limitations of current ITs
Potential and limitations of emerging ITs
Competitor’s use of IT

0.90
0.90
0.80

0.84

IT Assimilation
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Business strategies TMT members
CIO

Being a low-cost producer
Developing manufacturing/operations flexibility
Enhancing supplier linkages
Enhancing customer linkages
Providing value-added services
Enhancing existing products
Creating new products
Entering new markets

0.66
0.79
0.69
0.77
0.89
0.89
0.81
0.85

0.91

Logistics activities TMT members
CIO

Inbound logistics
Outbound logistics
Manufacturing/operations

0.89
0.85
0.80

0.92

Marketing TMT members
CIO

Marketing
Sales
Customer service

0.90
0.91
0.64

0.91
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