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ABSTRACT: Previous studies surrounding the DeLone and McLean model of informa-
tion systems (IS) success have called for future research and further examination of its
measure in different contexts. We draw from the literature on strategic IS planning and
organizational culture to contextualize the DeLone and McLean model. There is some
evidence that a high-quality information technology (IT) plan leads to system suc-
cess; therefore, we empirically examine the inclusion of the IT plan quality construct
as an antecedent to IS success. We also empirically examine the relationships among
constructs in the model of IS success in the context of different corporate cultural
types—entrepreneurial and formal. The results provide strong support for the research
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model and suggest that variations in IS success are explained by the quality of the IT
plan and the corporate culture exhibited by a firm. We discuss implications related to
our finding that IT plan quality has a greater impact on IS success in organizations that
exhibit an entrepreneurial corporate culture than in those that exhibit a formal corpo-
rate culture. Furthermore, we discuss how the relationships in the DeLone and McLean
model of IS success differ in diverse corporate cultural types and the meaning of these
differences.

KEY WORDS AND PHRASES: corporate culture, impact of information systems use,
information systems success, information technology plan quality.

THE PRIMARY PURPOSE OF THE DELONE AND MCLEAN (D&M) model of information
systems (IS) success was to provide guidance for future research. The D&M model is
a multidimensional and interdependent construct that provides a clearer picture as to
what constitutes IS success by studying the interactions among the dimensions of the
model. Previous studies surrounding the model have called for future research and
further examination of the measure [19, 56]. For example, Rai et al. called for re-
searchers to examine the performance of the D&M model in different contexts, and
suggested that the model be “critically evaluated, refined and tested” [56, p. 66].
More recently, DeLone and McLean [20] suggested the addition of control variables
and contingencies to assess the validity of the model of IS success. In this paper, we
consider a possible antecedent, information technology (IT) plan quality; a contin-
gency factor, corporate cultural type; and variations of the dependent variable, IS use,
when examining the D&M model of IS success.

An IT plan results from the process of considering and formally asserting the IT
development strategies, the overall purpose for IT, the priorities of IT, and, possibly,
a coordination of the IT resources with business strategy and structure [61]. The IT
plan, of course, is a fundamental guide for the development and acquisition of IS
applications, IT infrastructure, data, and networks in an organization. A quality IT
plan can help establish standards that will affect the connectivity, compatibility, and
modularity of the hardware, software, and data within an organization [8]. Without
such an IT plan, organizations are likely to drift into developing and acquiring IT
resources characterized by a hodgepodge collection of incompatible hardware, soft-
ware, and data. Without quality IT plans, organizations typically find themselves with
“silos” of technological resources that cannot connect or cooperate easily [59]. So-
phisticated IT plans should have a positive effect on the IT resources in the organiza-
tion and raise the overall quality of the use of these resources. However, we caution
that when evaluating the use of IT resources, conclusions about such use might be
deemed premature and inappropriate if the type of use is not considered in conjunc-
tion with the corporate culture of the organization.

The classification of organizations into identifiable corporate cultural types is im-
portant for examining issues surrounding their varying characteristics [52]. Two main
classifications of culture are commonly cited in the organizational culture literature.
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The first classification, sometimes referred to as entrepreneurial [25, 60], represents
organizations with an emphasis on spontaneity, flexibility, and individuality [10, 38,
60]. Entrepreneurial organizations have a tendency of being on the leading edge and
of being first to market. Organizations that fit this cultural type are often viewed as
“agents through which a creative new product, process, or service is brought into the
marketplace” [60, p. 7].

The second classification, sometimes referred to as formal [60], represents organi-
zations with an emphasis on control, stability, order, and bureaucracy [10, 38, 60].
Formal organizations have a predisposition to demonstrate cost-effectiveness con-
tinually and to be consistently rigid. They also tend to possess an organizational struc-
ture that is more routinized and specialized [60].

The D&M model is especially significant in this study because it provides an op-
portunity to examine intermediate IS effects [4, 5, 57, 58]. Barua et al. noted that the
value or success of IS could best be identified through a “web of intermediate level
contributions” [4, p. 6]. With this approach, IS effects are analyzed at lower levels in
the firm instead of at an aggregate level as in Brynjolfsson and Hitt [7]. Moreover, the
effects analyzed at lower levels in the firm can be explored further to see how they
might affect performance at a higher level. In this way, the web of intermediate-level
contributions, as introduced by Barua et al. [4], can be determined for a particular
domain. The D&M model provides a theoretically derived opportunity to study these
intermediate IS effects.

One difficulty in the D&M model, cited by Seddon [65], is the multifaceted mean-
ing of IS use (e.g., benefits from use, future IS use, impact of use). Therefore, while
investigating this model or while using it as a foundation for study, researchers must
explicitly express their definition of IS use. That is, researchers should state whether
IS use means the benefits from use, future IS use, impact of use, or some other char-
acterization of IS use. We have chosen the impact of IS use as our dependent variable.
With this designation, it is not the use of IS itself that is the measure of IS success but,
rather, the implied impact of that use on the organization that is important [65]. Be-
cause our study and measures focus on the organizational level of analysis, this view
of IS use is the most appropriate one here.

Moreover, we will separate the impact of IS use into three levels—strategic, tactical,
and operational [76]. The impact of IS use at the strategic level focuses on overall
organizational goals, strategies, policies, and objectives. At the strategic level, IS is
typically used by top management. The impact of IS use at the tactical level focuses on
allocating resources and monitoring the performance of subunits, divisions, and de-
partments. Middle managers are typical users of IS at the tactical level. The impact of
IS use at the operational level focuses on directing resource use and the performance
of tasks to yield labor productivity [76]. Clerical and production workers are typical
users of IS at the operational level. Weill [76] states that an IS is not necessarily a
homogeneous entity and showed that the type of IS can be important in gaining de-
tailed insight into its value. He attributes this to the fact that different systems exist for
different management objectives. The different types most likely consist of very dif-
ferent IS applications with many varying characteristics. There is also some evidence
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that separating technology into different types can help in predicting firm effective-
ness [79]. Accordingly, studies have considered the effects of IT for operational use
[3], tactical use [17], and strategic use [55].

We will also investigate the possibility of IT plan quality as being an antecedent to
the front-end variables of the D&M model—namely, system quality and information
quality. There is some evidence that a high-quality IT plan leads to system success,
but there have been few studies explicitly linking IT plan quality to these two vari-
ables [61]. Moreover, we will contrast the IS success model in two different types of
organizational cultures—formal organizations and entrepreneurial organizations. Past
studies suggest that the relationships between some of the variables in the model may
differ by cultural type. A more explicit set of dependent variables may also better
enable us to detect any differences in the model across cultural types, hence the rea-
son we will investigate the need to separate the consequence variable, IS use, into
three different types. We will discuss and test these possibilities in the paper.

Development of Research Questions

SEVERAL STUDIES SURROUNDING IS SUCCESS have called for modifications and addi-
tions to the model [19, 20, 56]. We follow their suggestions in this study by adding an
antecedent variable, IT plan quality; a contingency factor, organizational cultural type;
and a more refined and explicit dependent variable, impact of IS use at the strategic,
tactical, and operational levels. We present our overall model in Figure 1.

There is some evidence that an organization’s IT plan is likely a primary determi-
nant of the quality of the systems and data that are ultimately implemented in an
organization [53]. An IT plan can act as a blueprint to assemble IT resources that are
compatible and that work well together. Moreover, an IT plan can help establish main-
tenance procedures that can assist in keeping IT resources online and running at maxi-
mum capacity and uptime. It may also help integrate IT resources into the organization
[53, 59]. This argument demonstrates the potential of an IT plan to influence the
success of IS in the organization. This leads to our first research question:

Research Question 1: How does the inclusion of IT plan quality as an antecedent
to system quality and information quality affect IS success?

The above arguments also make it plausible that IS success might vary in the con-
text of different corporate cultural types. Corporate culture is regarded as an organi-
zation-specific system of broadly shared assumptions and values, and has been shown
to be related to the effectiveness of an organization and its attributes. Therefore, it is
important to examine the relationships between factors in the D&M model in differ-
ent corporate cultural types. We believe these differences are more likely to be dis-
covered by refining and making more explicit our dependent variable of IS use. This
leads to our second research question:

Research Question 2: How do the relationships between factors in our modified
D&M model differ in the context of different corporate cultural types?
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Finding the answers to these two questions will make a significant contribution to the
IS literature in this very important area of research.

Research Model

IN 1992, DELONE AND MCLEAN [19] developed a six-factor model of IS success
based on empirical and theoretical research of IS success measures used by a number
of researchers in the 1970s and 1980s. The six categories of the D&M model of IS
success are system quality, information quality, IS use, user satisfaction, individual
impact, and organizational impact. Seddon and Kiew [66] partially tested this model
of IS success, and their results provided substantial support for the constructs tested.
This study was followed by Seddon’s [65] respecification and extension of the D&M
model. In his attempt to clarify the D&M model of IS success, and through the inte-
gration of core theoretical relationships adopted from the IS success literature [56],
Seddon [65] reduced the D&M model to five constructs. The five constructs include
system quality, information quality, perceived usefulness, user satisfaction, and IS
use. Since the development and extension of the D&M model, nearly 300 articles in
refereed journals have referred to and made use of this model [20]. Whereas the D&M

Figure 1. Research Model for Hypotheses 1 and 2 (Plan Quality as an Antecedent to IS
Success)
Notes: PQ = plan quality; SQ = system quality; IQ = information quality; ISU = impact of
strategic IS use; ITU = impact of tactical IS use; IOU = impact of operational IS use.
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model is seen as a major catalyst for and a key enabler in the measurement of IS
success, it is imperative to continue to build upon the work of DeLone and McLean
[19], Seddon [65], Seddon and Kiew [66], and others. Such an attempt could help
establish a more robust model that will also encompass other antecedent variables
such as IT plan quality.

IT Plan Quality as an Antecedent to System Quality

In the IS literature, some researchers imply that the quality of an IT plan influences
system success [34, 44, 61]. Sabherwal [61] reported on a study of 36 companies,
where 16 of 18 successful users of IS had formal IT plans. Raghunathan and
Raghunathan [53] found that IT planning success predicted improvement in systems’
capabilities. Finally, Doll [23] reported that organizations with successful IS were
three times more likely to have and use formal plans for systems development.

This may be a valid assumption because one of the objectives of an IT plan is to
lead to the development of more successful IS [53]. First, a sophisticated, high-qual-
ity IT plan may increase the ability of IS and business managers to agree on the
development priorities of new systems [28, 41, 61]. This unified management ap-
proach could possibly lead to IT managers who know and understand business issues
and business managers who are knowledgeable about IT and the opportunities it pro-
vides. This convergence and knowledge sharing may improve the identification and
development of new and high-payoff IT systems [28, 61].

Next, a higher-quality IT plan would likely lead to improved horizontal and vertical
communication relative to IT managers, end users, and top management. This can, in
turn, lead to increased top management support [28] and therefore will generate greater
support and resources for IS development efforts and, consequently, increase produc-
tivity in systems development and maintenance [27]. Overall, a higher-quality IT
plan could lead to a reduction of problems during IS development [61] and better
system performance [6]. From these arguments, we posit:

Hypothesis 1: A high level of IT plan quality leads to a high level of system
quality.

Information is arguably the livelihood of a firm. The quality of the information will
often determine the performance of the firm. Therefore, the ability to access quality
information—meaning information that is timely, accurate, complete, and thorough—
about the entire enterprise from various organizational subsystems is often the key to a
successful response in a competitive environment. Still, even today, many large and
medium-sized organizations cannot access enterprise-wide, relevant information resulting
from different entry points across their functional areas. The lack of quality information
manifests itself in many obstacles that block successful execution of the firm’s business
strategy. Goodhue et al. [28] argued that the development of an IT data plan was signifi-
cant in helping companies realize the promise of enterprise-wide quality data. They
noted that the concept of developing enterprise-wide data had its roots in “information
engineering” [30, 47]. Goodhue et al. [28] concluded from their analysis of information
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engineering that the development of an IT plan addressing the data needs of the organi-
zation was the first step in attaining the requisite information integration.

One of the most common outputs from any organizational IT planning process is
the data requirements for the enterprise. IT planning methodologies such as informa-
tion engineering, strategic data planning [47], business systems planning (BSP), and
strategic IT planning [24] all express the need to create an information architecture
or, at least, an information needs assessment of some type. Simple logic implies that
any resultant IT plan from a high-quality process would likely yield high information
quality for that organization. This leads to our second hypothesis:

Hypothesis 2: A high level of IT plan quality leads to a high level of information
quality.

Organizational Cultural Types

Culture is defined as “a system of knowledge, of learned standards for perceiving,
believing, evaluating and acting” [1, p. 198], and as a “system of socially transmitted
behavior patterns that serve to relate human communities to their ecological settings”
[1, p. 201]. Davis [18] asserts that corporate culture is based on internally oriented
beliefs concerned with how to manage, and externally oriented beliefs concerned
with how to compete. These individual and collective assumptions, beliefs, and val-
ues strongly shape both an organization’s competencies and rigidities [39]. Futhermore,
corporate culture has been shown to affect the relationships between organizational
variables, including those in IT [36, 39, 52].

Prior research has shown that a strong relationship exists between the corporate
culture of an organization and the effectiveness of the organization and its attributes
[10]. For instance, entrepreneurial organizations desire flexibility and innovation,
whereas formal organizations stress cost containment [48, 62, 79]. An organization
that is entrepreneurial, by nature, will not employ or utilize technology in the same
manner that an organization driven by cost efficiency will [62]. Entrepreneurial firms
might utilize certain technology more effectively or efficiently than formal firms,
whereas, when considering other technology, formal firms might be more efficient or
effective. We explore these possibilities in the next set of hypotheses.

Past research contrasting the effects of strategic plans in formal and entrepreneurial
organizations has shown these effects to be different [75]. The next set of hypotheses
will consider this possibility as we explore the differences in the strengths of the
relationships between factors in our research model for the two types of firms. For
each relationship, and thus, each hypothesis, we present evidence and argue that the
relationship in one type of firm will be superior to that in the other type of firm.

The first sets of relationships in our model are the effects of IT plan quality on
system quality and information quality. In trying to determine if the effects of IT plan
quality on system quality and information quality are stronger in formal organiza-
tions than entrepreneurial organizations or vice versa, two concerns—uncertainty and
adaptability—seem to dominate and lead to somewhat different conclusions.
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First, we discuss uncertainty. Formal firms operate under a relatively low level of
uncertainty compared with entrepreneurial firms. Because of their simple and stable
product market domain, formal firms have operations that are routine, repetitive, and
standardized. The IS infrastructure and applications of formal firms, therefore, will
likely be characterized by legacy systems. Legacy systems are generally viewed as
technology that supports routine, repetitive, and slowly changing operations. From
this perspective, it would seem that the quality of an IT plan would have a very large
effect on the resulting IS in the firm because of the relative certainty of the systems
and the operations that they support. Because the uncertainty in entrepreneurial firms
would be much greater, we would expect much more of a change in IS in this type of
firm. Even a high-quality IT plan would have little effect on IS in a firm if the need for
unpredictable change in IS infrastructure and applications occurred due to some trans-
formations in the internal or external environment, as is likely in entrepreneurial firms.
Therefore, when considering uncertainty, IT plan quality would seem to have a greater
effect in formal firms.

However, we can also view the effects of IT plan quality by exploring adaptability
within formal and entrepreneurial firms. Entrepreneurial firms faced with uncertainty
would likely need a guiding mechanism such as a sophisticated IT plan because its
organization structure is decentralized. Experimentation in system quality and data
management technologies would probably be much greater in entrepreneurial firms
because it also is in other areas of operation. A high-quality IT plan with appropriate
guidelines, if utilized, is likely to keep this experimentation under control and make it
productive, thus creating a large effect. In formal firms, one might argue—as op-
posed to the thoughts in the previous paragraph—that because technology is likely to
be stable and unchanging, a high-quality IT plan would probably not have much
effect on system quality and information quality. Centralized management in formal
firms can make decisions about their stable set of technologies without the benefits of
a plan because of similar decisions they may have made in the past. There is also the
possibility that the formal firm would generate essentially the same IT plan year after
year, thus having little new effect.

Which view is correct? Empirical evidence seems to favor the entrepreneurial firm
over the formal firm in these relationships. Veliyath and Shortell [75] found that stra-
tegic plans were more effectively implemented in entrepreneurial firms than in for-
mal firms and had a greater effect. From the argument above and this empirical
evidence, our next two hypotheses are:

Hypothesis 3a: The effect of IT plan quality on system quality will be signifi-
cantly greater in entrepreneurial firms than in formal firms.

Hypothesis 3b: The effect of IT plan quality on information quality will be sig-
nificantly greater in entrepreneurial firms than in formal firms.

Formal organizations usually employ a rigid, mechanistic organizational structure
[62]. By this, we mean that organizations that fit this profile rarely undergo major
adjustments. However, formal organizations can be innovative in their own way. Al-
though entrepreneurial organizations are innovative in developing new technologies
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and products, many formal organizations can be extremely adept at producing and
delivering existing products and services to their customers [48]. Formal organiza-
tions invest in a few of what they consider to be cost-effective, core technologies and,
because they typically have these technologies deeply rooted in their firms, these
organizations are able to succeed by being efficient. When formal organizations per-
ceive something as useful, they are more likely to institutionalize its use. In light of
the characteristics exhibited by this culture, we would expect the relationship be-
tween system quality and impact of operational use to be greater for formal organiza-
tions than for entrepreneurial organizations. Our next hypothesis, therefore, is:

Hypothesis 4: The strength of the relationship between system quality and im-
pact of operational IS use will be significantly greater for formal firms than en-
trepreneurial firms.

The definition for tactical IS use in our study focuses on administrative efficiency,
productivity, improvement in scarce resources, and improvement in internal and ex-
ternal services. In formal firms, the product market mix changes very slowly. Im-
provements in the tasks in these firms are likely to be due to automating more tasks
and advances in automation technology and not necessarily from decisions made by
tactical managers. Moreover, tactical managers in formal firms are likely to follow
policies and procedures rather than use computer systems to search or scan for criti-
cal decision-making information. Therefore, the impact of these managers in using
these systems is likely to be low. On the other hand, tactical managers will make
many decisions in an entrepreneurial firm. By the very nature of this type of organi-
zation, the managers are empowered to make decisions and to implement them. They
will utilize computer systems to search, scan, and analyze data and information from
all over the organization to make decisions that are far-ranging in effect. The better
the quality of these systems, the better able the managers are to carry out the actions
needed to make good decisions. These observations lead to:

Hypothesis 5: The strength of the relationship between system quality and im-
pact of tactical IS use will be significantly greater for entrepreneurial firms than
formal firms.

With entrepreneurial firms focused more on developing new products and entering
new markets, their emphasis in utilizing IS is more likely to take place at the strategic
level. At the strategic level in entrepreneurial firms, senior executives will likely use
technologies to scan for new markets for existing products and products that are be-
ing developed [26, 72]. Because technologies at the strategic level seem to be more
important in entrepreneurial firms than in formal firms, it is reasonable to expect that
system quality influence on these technologies would be greater in entrepreneurial
firms. These arguments lead to the next hypothesis.

Hypothesis 6: The strength of the relationship between system quality and im-
pact of strategic IS use will be significantly greater for entrepreneurial firms
than formal firms.
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Employees throughout entrepreneurial organizations tend to be more involved in
the decision-making processes than employees in formal firms. As mentioned earlier,
employees at all levels in entrepreneurial firms are included in making decisions be-
cause of the decentralized nature of this type of organization. Moreover, because
entrepreneurial firms are constantly adding new products and services, we can con-
clude that such organizations would have more decisions, many of them new and
novel, to make than formal firms. Therefore, most of the workers in entrepreneurial
enterprises would certainly gain more experience and expertise in decision making.

Research has shown the effects of information quality on outcomes, such as impact
of IS use, is based on the level of that information quality and the quality of the
decision maker in assessing problems and making decisions [54]. Raghunathan [54]
found that decision quality improved with greater information quality for decision
makers who were able to understand problems better. However, he also found that,
even with increasing quality of the information, decision quality degraded when de-
cision makers who were not skilled in making decisions and understanding problems
made decisions. His conclusion was that simultaneous improvement in information
quality and decision-maker quality prevents the degradation of decision quality.

By coupling the above argument with this empirical evidence, it is logical to con-
clude that because the employees of entrepreneurial enterprises are more experienced
in decision making and have greater expertise, higher information quality would have
a greater impact in entrepreneurial firms. This would apply to workers using technol-
ogy to acquire information at the operational, tactical, and strategic levels. Workers at
all three levels would simply have more expertise in the decision-making process in
entrepreneurial firms than would their counterparts in formal firms. Higher informa-
tion quality would therefore give entrepreneurial firms a greater impact from the IS
delivering this information. Reflecting on this, the last three hypotheses are as follows:

Hypothesis 7: The strength of the relationship between information quality and
impact of operational IS use will be significantly greater for entrepreneurial firms
than formal firms.

Hypothesis 8: The strength of the relationship between information quality and
impact of tactical IS use will be significantly greater for entrepreneurial firms
than formal firms.

Hypothesis 9: The strength of the relationship between information quality and
impact of strategic IS use will be significantly greater for entrepreneurial firms
than formal firms.

Methods

Data Collection

A SURVEY INSTRUMENT CONTAINING MULTIPLE ITEMS for each of the constructs used
in this study was developed and used to collect the data for this study. The survey
instrument was developed based on a review of the IS literature. Top journals in IS
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(e.g., Decision Sciences, Information Systems Research, Journal of Management In-
formation Systems, Management Science, MIS Quarterly) were searched for items
relating to the IS success variables used in the study. A pretest using IS professors and
Ph.D. students helped refine the items. A pilot study using IS executives from area
firms was performed to ensure that the questionnaire was understandable and mea-
sured the proposed factors.

Probably the most logical person to answer questions about IS success in a firm is
the top IS executive officer, typically called the chief information officer (CIO). There-
fore, we compiled a mailing list of top computer executives and their companies from
the Directory of Top Computer Executives. Due to the difference in profit motive for
private and public organizations [43], we eliminated all public hospitals, public edu-
cational institutions, and governmental agencies from consideration as sample par-
ticipants. We felt that for-profit organizations were the more appropriate population
for our initial examination of the IS success construct because of their strong demand
for overall performance. We also restricted our population to firms that had 50 or
more IT staff members in their IT departments. The restriction assured that the firms
had a substantial number of internal IT staffers. This resulted in a population of 3,000
firms from the Directory.

Once we chose the population, we generated random numbers for each organiza-
tion and sorted the organizations in ascending numerical order. The qualified popula-
tion of organizations was divided into homogeneous strata based on industry type
and was placed within each type in ascending numerical order. The number of entries
needed for each industry category to achieve a sample size of 1,000 organizations,
and yet maintain the population proportion, was calculated. We selected entries for
the mailing list by starting with the first entry per industry category and continuing
down the list until we obtained the desired number of entries. Thus, a proportional,
stratified random sample of fairly large, for-profit organizations was developed.

We mailed our research instrument to the sample at three different times. Each
subsequent mailing took place approximately one month after the previous mailing.
We targeted individuals designated at each organization as the top information execu-
tive as the questionnaire recipients. Three mailings resulted in a return of 225 com-
pleted questionnaires. This resulted in a response rate of 22.5 percent of the original
1,000 organizations targeted. Chi-square analysis of the industry distribution of the
respondents showed no difference from the industry distribution of all the organiza-
tions in the original population of 3,000 in the Directory. In another test of nonresponse
bias, we performed an analysis of variance (ANOVA) to compare early respondents
(first mailing) with late respondents (third mailing). The result of this analysis indi-
cated that there was no difference between the two groups on the IS success factors.
These two tests suggested that nonresponse bias in the returned questionnaires rela-
tive to industry association and early versus late respondents was not a problem.

Data Analysis and Results

ALL THE FACTORS IN THE MODEL ARE OPERATIONALIZED as principal factors with
reflective indicators. The second-order factor, system quality, was also constructed as
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a principal factor with reflective indicators of first-order factors hardware/operating
systems quality and communications quality. The major difference between factors
made up of reflective indicators and formative indicators is that reflective indicators
are expected to be correlated and dropping an indicator does not alter the meaning of
the construct [37]. All of the items for first-order factors in the model easily meet
these criteria. A statistical test can help in validating second-order factors. Segars and
Grover wrote: “the second-order factor of this model is merely explaining the
covariation among first-order factors in a more parsimonious way. . . . It has been
suggested that the efficacy of second-order factors be assessed through examination
of the target T coefficient [T = chi-square(baseline model)/chi-square(alternative
model)]” [67, p. 153]. A higher value (with an upper bound of 1.0) indicates that the
second-order model can be accepted as a “truer” representation of the model struc-
ture. In our analysis, the ratio between the baseline (correlated individual factors) and
alternative model (the second-order model) was 0.99 and, therefore, the second-order
factor was accepted and used in our analysis.

Reliability and Validity

Alpha reliability (Cronbach’s alpha) estimates for the multiple item scale are reported
in Table 1. Each alpha exceeds the minimum acceptable level of 0.70 recommended
by Nunnally and Bernstein [51].

In assessing construct validity, all item loadings for each factor were above the
recommended level of 0.70 except for four of the items used to measure impact of
operational IS use [31]. Although the loadings for these items were below the recom-
mended level of 0.70, they were all above 0.60, which is deemed acceptable for most
studies [31]. We also used the measure of average variance extracted (AVE) to assess
construct validity. All the factors, except impact of operational IS use (0.46), were
above the recommended threshold of 0.50.

We measured discriminant validity using pair-wise comparisons for all the factors
with the correlations constrained to unity and not being constrained to unity. In each
comparison, the correlations were significantly different from each other. In addition
to using the traditional approach of assessing discriminant validity as described, we
used an iterative process to compare the one-factor model (by loading all the items
onto a single factor and running the one-factor model) to the corresponding two-
factor model. The results suggested that the two-factor models were better than the
one-factor models. This indicates that all the factors were independent from each
other, and, therefore, distinct measures. To validate further that all measures were
indeed different, we compared the square root of the AVE of each construct to the
interconstruct correlations. We present the interconstruct correlations and the AVE
for each construct in Table 2. The square root of the AVE for each construct was
greater than their interconstruct correlations. This result provides more evidence that
the factors in the study were distinct.
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Cluster Analysis Results

We performed a K-means cluster analysis to classify the organizations into entrepre-
neurial and formal organizations. The items used in the cluster analysis to distinguish
entrepreneurial and formal firms were derived from Quinn and Spreitzer’s [52] model
of corporate cultural types, the so-called competing values model. In our cluster analy-
sis using these items, three distinct groups were identified: formal (high values on
“formal” items and low on “entrepreneurial” items), entrepreneurial (high values for
“entrepreneurial” items and low on “formal” items), and indeterminate (low values
on “entrepreneurial” items and low values on “formal” items). As presented in Table
3, the number of organizations in each cluster was as follows: Cluster 1 (n = 80) fit
the profile of formal; Cluster 2 (n = 73) fit the profile of entrepreneurial; Cluster 3 (n
= 72) was indeterminate. Because the items used in the cluster analysis were geared
toward classifying organizations into two primary groups, formal and entrepreneur-
ial, there was little doubt about the interpretation of two of the resulting groups, Clus-
ters 1 and 2. These corporate cultural types are often contrasted in studies [52, 80].
Therefore, in this study, we focused on the two distinguishable corporate cultural
types represented by Clusters 1 and 2—formal and entrepreneurial. We performed an
ANOVA on the items used in the cluster analysis to test for statistical differences
between the two groups. The result of the ANOVA validated the cluster solution since
it indicated that the means of the two clusters were significantly different at p < 0.001
(see Table 4).

Results of Hypothesis Testing

The research model for the two groups was tested using PLS-Graph (partial least
squares), a path-modeling tool that is well cited for highly complex predictive path
models [14, 15]. PLS-Graph has several strengths that make it appropriate for this
study, including its ability to accommodate smaller sample sizes. We used the
bootstrapping technique with two runs of 1,000 samples in each run. H1 and H2 are

Table 2. Interconstruct Correlations

PQ SQ IQ ISU ITU IOU

PQ 0.71
SQ 0.50 0.53
IQ 0.43 0.50 0.81
ISU 0.40 0.19 0.16 0.84
ITU 0.63 0.49 0.42 0.51 0.69
IOU 0.40 0.29 0.23 0.25 0.46 0.46

Notes: Diagonal elements represent the AVE for each construct. PQ = plan quality; SQ = system
quality; IQ = information quality; ISU = impact of strategic IS use; ITU = impact of tactical IS
use; IOU = impact of operational IS use.
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supported; our results show that IT plan quality has a significant effect on both sys-
tem quality and information quality when all organizations are considered (see Fig-
ure 2).

We employed multigroup analysis1 to test the remaining hypotheses when the cor-
responding relationships proved to be significant in both types of firms. The multigroup
analysis method of model comparison has been used in other studies that made use of
path analysis and structural equation modeling [16, 29, 42]. Because the purpose of
this study was to examine structural relationships between the construct of interest
and other constructs across corporate cultural types, tests of configural and metric
invariance were assessed. Steenkamp and Baumgartner [70] suggest that these two
tests of measurement invariance are necessary when the intent of the study is in line
with the aforementioned purpose. Furthermore, configural and metric invariance are
the most frequently conducted tests when assessing measurement invariance [73, 74].
Therefore, tests of configural and metric invariance were assessed to ensure the in-
strument used to measure the theoretical constructs exhibited adequate equivalence
across both types of firms [9, 70]. Based on the chi-square difference test, the model
proved to be invariant across groups because the requirements for the tests of configural
and metric invariance were met. Therefore, we can conclude that there was no evi-
dence of differential item functioning (DIF) across corporate cultural types [11], and
we can proceed to interpret the results of the multigroup analysis with confidence.

The results of the research model for entrepreneurial and formal firms are illus-
trated in Figures 3 and 4, respectively. H3a and H3b are both supported at p < 0.001
using the multigroup analysis technique. The effects of IT plan quality are signifi-
cantly greater in entrepreneurial firms than in formal firms. H4 is not supported be-

Table 3. Cluster Analysis Results

Mean*

Cluster 1 Cluster 2 Cluster 3
(formal) (entrepreneurial) (indeterminate)

Variable N = 80 N = 73 N = 72

Your firm is a very dynamic
and entrepreneurial place. 3.28 5.41 3.61

Your firm is a very formal
and structured place. 5.03 3.73 2.33

The glue that holds your
firm together is
commitment to
innovation and
development. 3.56 5.47 3.13

The glue that holds your
firm together is formal
rules and policies. 4.66 3.37 2.36

* 1 = strongly disagree; 7 = strongly agree.
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cause the relationship between system quality and impact of operational IS use is not
significant for either entrepreneurial firms or for formal firms. H5 is supported be-
cause the relationship between system quality and impact of tactical IS use is greater
in entrepreneurial firms. H6 is supported because the relationship between system
quality and impact of strategic IS use is significantly greater in entrepreneurial firms
than in formal firms. H7 is not supported because, again, the evidence showed the
opposite case where the relationship between information quality and impact of op-
erational IS use is significantly greater in formal firms and not in entrepreneurial
firms as hypothesized. H8 is supported because the relationship between information
quality and impact of tactical IS use is significantly greater in entrepreneurial firms
than in formal firms. Finally, H9 is not supported because the relationship between
information quality and impact of strategic IS use is not significant in either type of
firm. A summary of the hypothesis testing results are presented in Table 5.

Discussion

Research Implications

THIS STUDY PROPOSES THAT IT PLAN QUALITY, through its relationship with system
quality and information quality, influences IS success. The results of our study indicate

Figure 2. Results of the Research Model with Plan Quality as an Antecedent to IS Success
for All Corporate Cultural Types
Notes: PQ = plan quality; SQ = system quality; IQ = information quality; ISU = impact of
strategic IS use; ITU = impact of tactical IS use; IOU = impact of operational IS use.
* significant at p < 0.05; ** significant at p < 0.01; *** significant at p < 0.001.
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Figure 3. Results of the Research Model with Plan Quality as an Antecedent to IS Success
for Entrepreneurial Cultural Type
Notes: PQ = plan quality; SQ = system quality; IQ = information quality; ISU = impact of
strategic IS use; ITU = impact of tactical IS use; IOU = impact of operational IS use.
* significant at p < 0.05; ** significant at p < 0.01; *** significant at p < 0.001.

Figure 4. Results of the Research Model with Plan Quality as an Antecedent to IS Success
for Formal Cultural Type
Notes: PQ = plan quality; SQ = system quality; IQ = information quality; ISU = impact of
strategic IS use; ITU = impact of tactical IS use; IOU = impact of operational IS use.
* significant at p < 0.05; ** significant at p < 0.01; *** significant at p < 0.001.
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that IT plan quality directly influences system quality and information quality in both
entrepreneurial and formal firms. These results support those of other researchers, in-
cluding Sabherwal [61]. Combined with findings on the value of IT plans in other
studies (e.g., [53]), these results firmly establish IT plan quality as an antecedent that
should be considered when IS success is examined. Researchers investigating the qual-
ity of enterprise-wide IT should contemplate including an IT plan quality variable be-
cause of the substantial effects we found. Our results indicate that IT plan quality may
also help to explain some of the variance in studies investigating related issues such as
systems development, IS maintenance, and data management.

Our study also found that the type of cultural environment affects some of the rela-
tionships between factors in our modified D&M model. This shows that corporate
culture should be included in studies examining the D&M model. Even when we
found that the relationships between two factors in the model were significant in both
cultural types, there were still differences in the strengths of the relationships for both
entrepreneurial firms and formal firms. For example, in the relationships between IT
plan quality with system quality and information quality, the strengths of the relation-
ships in entrepreneurial firms were stronger than those in formal firms, even though
relationships in both types of firms were significant. This suggests that we should
review the research on IT plans and planning a little more critically and evaluate
whether corporate culture has been an important missing variable in that literature. It
would seem so from our research.

The level of IS use, whether at the strategic, tactical, or operational level, proved to
be significant when corporate culture was considered in our study. We found a sig-
nificant relationship between information quality and impact of IS use in formal firms
but not in entrepreneurial firms. Although it was hypothesized that the impact of this
relationship would be stronger in entrepreneurial firms than formal firms, it is not
very surprising that the opposite result was found. For instance, operational excel-

Table 5. Results of Hypothesis Testing

 Weights

Hypothesis Entrepreneurial Formal Result

H1 0.53*** 0.43*** Supported
H2 0.51*** 0.42*** Supported
H3a 0.53*** 0.43*** Supported
H3b 0.51*** 0.42*** Supported
H4 0.18 0.15 Not Supported
H5 0.36** 0.24 Supported
H6 0.38** 0.17 Supported
H7 0.14 0.32* Not Supported
H8 0.37* 0.22 Supported
H9 0.09 0.05 Not Supported

* significant at p < 0.05; ** significant at p < 0.01; *** significant at p < 0.001.
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lence is a critical characteristic of many formal firms, and information quality is evi-
dently very important to operations in this type of firm. Because efficiency through
automation is often stressed in formal firms, the operational workers in these firms
are often reduced to exception handlers. Even in this role, information quality could
be important. In fact, it probably becomes more critical. If problems occur in large
automated equipment, the effects can be widespread and devastating. Accurate and
timely information in such situations would be especially important to get the equip-
ment back on line and functioning correctly. The CIOs in the formal firms that re-
sponded to our survey may have been considering this possibility. On the other hand,
in entrepreneurial firms, where even operational workers can be empowered to make
decisions, the consequences of those decisions at the operational level may be seen as
fairly localized and limited. Moreover, internal changes to products and services are
likely to be swift, lessening the effects of such low-level decisions even more. In such
situations, the CIOs in the entrepreneurial firms may have found that a high level of
information quality is not a necessity for operational use in their firms.

The relationship between information quality and impact of tactical IS use was
significant in entrepreneurial firms and not in formal firms as expected. Decisions
made in entrepreneurial firms at the tactical level can have major effects, unlike those
at the operational level. Key decisions that help drive the companies forward are
likely to be made at the tactical level, so high information quality is critical. The
relationship between system quality and impact of tactical IS use was also significant
in entrepreneurial firms and not in formal firms as predicted by H5. One implication
of these two results is that the impact of IS might be greatest in entrepreneurial firms
at the tactical level.

There was no relationship between system quality and impact of tactical IS use in
formal firms. Apparently, policies, procedures, and edicts from superiors were more
important to the tactical decision makers in the formal firms than were any effects
from decisions supported by IS, especially considering we found no effect of infor-
mation quality at the tactical level in formal firms.

The results also suggest that strategic-level managers in entrepreneurial firms evi-
dently do use technologies to scan for new products, services, and markets. One ma-
jor surprise was that the relationship between information quality and the impact of
strategic IS use was not significant in entrepreneurial firms, as implied in one of our
hypotheses. Although it is important for strategic-level decision makers in entrepre-
neurial firms to be able to use technologies to scan for and seek information, the
quality of the information does not seem to be an issue. This can be explained in at
least two ways. One is that the technologies that support strategic decision making
(e.g., executive support systems) typically do not deliver precise information; they
focus more on making sense of aggregated data such as trends and industry move-
ments by using graphs and charts [46]. Another explanation is that strategic decision
makers depend quite a bit on intuitive and fragmented activities (e.g., rumors, opin-
ions, anecdotes, etc.) to understand their business environments and make decisions
[46, 72]. This information does not have to be extremely accurate or timely to be
useful.
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A general implication of the results of this study is that corporate culture and the
type of IS use are important in studying the success of IS. Few studies at the organi-
zational level of analysis have considered either one of these contingencies individu-
ally in their models and they have certainly not considered them together. Both
corporate culture and type of IS use have been shown to be important contingencies
in evaluating the D&M model and would probably be in any model examining IS
success.

Managerial Implications

Organizations should not neglect the IT plan but, rather, should devote just as much
time and energy to the quality and sophistication of the IT plan as to other corporate
endeavors. This support includes the allocation of sufficient human and financial re-
sources. Providing adequate resources is of great importance because the develop-
ment of a high-quality IT plan can be quite time-consuming and dynamic in nature,
requiring frequent changes [28, 35]. Although the effects of the IT plan were greater
in entrepreneurial firms, the quality of the IT plan was still important in formal firms.
The quality of these plans has a major impact on the quality of the systems and infor-
mation in organizations.

The effects of technologies were evident more in entrepreneurial firms at the tactical
level. As competition in more and more industries necessitates rapid changes within
firms, more companies will take on the characteristics of the entrepreneurial firm. This
will probably mean that the relationships of IT plan quality with system quality and
information quality will become even more important in firms. Moreover, such com-
panies besieged by competition and looking to invest more in their IS may need to
look first at the technology at the tactical level because this is where the biggest impact
is likely to be felt, according to our findings. Spending indiscriminately across all
three levels of management might be counterproductive and wasteful.

Companies may need to pursue ways to increase the value of their systems and
information in their companies. We found several relationships that were not signifi-
cant between these two factors and the use of IS. In formal firms, for example, the
only relationship we found that was significant with these two factors and the use of
IS was the relationship between information quality and the impact of IS use at the
operational level. It is imperative for these companies to better align their basic IS
factors such as systems and information with the use of technology in their firms. Past
research (e.g. [12, 13]) has demonstrated that it is through this alignment that value
flows and ultimately affects overall firm performance.

Limitations

Two limitations exist concerning the use of the organizational culture construct. First,
the multidimensionality of this construct creates a conceptual challenge in that a vast
array of specific combinations could be developed to describe an organization’s cul-
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ture. However, the psychometric analysis used was shown to be valid and reliable for
organizational analysis [52]. Therefore, we are convinced that the instrument used to
measure organizational culture was adequate and provided a good depiction. Second,
there exists the debate over whether corporate culture or corporate climate is the
more accurate term to use or phenomenon to study [21]. Future researchers should
delve further into this matter and clearly delineate between the two concepts.

Another issue of concern has to do with sample size. PLS requires a minimum
sample size that equals ten times or greater the number of items comprising the for-
mative factor with the highest number of items or the number of independent factors
influencing a single dependent factor. Sample size is not an issue when analyzing the
combined groups; however, sample size does become an issue when one wishes to
separate the models. For instance, the cluster analysis yielded three groups with sample
sizes of 73, 80, and 72. Although the guideline for the sample size was met in our
model, a larger sample size is always desirable in an analysis of this type.

The respondent in each organization for our study was a single senior IT manager,
typically the CIO. Results may be different if business managers or end users are
surveyed. Future studies should survey these and other stakeholders to compare our
results with their own findings to see if there is consistency in views.

Last, we should point out that one of the assumptions normally associated with
multigroup analysis was violated—data set independence. This violation occurred
because the data sets used to compare the two models both came from a larger data
set. However, it should be noted that the same violation was evident in other studies
that made use of multigroup analysis [29, 69].

Future Research

Future research in the D&M model should continue to examine factors such as corpo-
rate culture, types of IS use, and antecedents such as IT plan quality. Different defini-
tions of corporate culture and the strength of the culture should also be considered for
use in future studies. We have shown that one conceptualization of culture does affect
the relationships in the D&M model. Future research is needed, with other
conceptualizations to support or refute our results, to get a clearer picture of the effect
of this important concept.

Other studies that analyze the value of IS might also look at the impact of different
types of IS use. The impact of IS has mainly been viewed as one overall impact
instead of as different effects at different levels in the organization. Future studies
need to break down the impact of IS into different types, such as the ones in this study
or in any other ways that make sense. Following this suggestion, other researchers
might examine if targeting IS investment and implementation according to theory has
greater impacts than a strategy of simply spending on IS without following such a
plan. It seems from our results that IS has its greatest impact at the tactical level in
entrepreneurial firms. This possibility certainly needs to be explored further. If this is
indeed the case, researchers might search to find why IS has such a large impact at
this level but less at other levels in entrepreneurial firms.
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Of course, we have only examined three of the many possible antecedents and
contingencies that could be included in future studies. Other researchers should add
other factors to the IS success model to help in developing more specific theories in
this area. Such theories would help managers invest more wisely in their IS and in-
crease the impact of their technology expenditures.

Different sizes of organizations might also be analyzed in future studies. In this
study, we focused on large for-profit companies. Other researchers should study
other types of firms including small, foreign, or nonprofit organizations. The results
from these studies could also be compared to our results to determine where simi-
larities and differences lie. General theories could then be developed where appro-
priate, and more specific or limited theories could be developed when differences
are discovered.

Conclusion

ONE OF THE PRIMARY PURPOSES OF THIS STUDY was to demonstrate that contingency
and antecedent variables may significantly affect the relationships between constructs
in the D&M model. We have shown that contingencies and antecedent variables can
make a difference in the results of studies and analyses exploring the D&M model.
Specifically, the inclusion of IT plan quality as an antecedent variable and corporate
culture as a contingency variable significantly affected the nature of the relationships
in the D&M model of IS success. Perhaps multiple in-depth case studies with two or
three entrepreneurial firms and two or three formal firms would provide a clearer
picture of these differences. Such examinations could prove to have valuable implica-
tions for both researchers and practitioners. These findings should appeal to the curi-
osity of IS researchers and lead them to further exploration.

NOTE

1. Because this method is not automated in PLS-Graph, the following was used to approxi-
mate the t-distribution with m + n – 2 degrees of freedom, where m and n are the number of
observations in sample_1 and sample_2, respectively:
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For more information, see Chin [16].
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