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ABSTRACT

The adoption and implementation of IT in organizations has been studied from an innovation-
theoretic perspective in recent years. In this study, the adoption of CASE (Computer Aided Software
Engineering) by 253 systems development groups was examined. A number of organizational factors
were hypothesized to have associations with the propensity of CASE adoption behavior. These
hypothesized associations received strong support for departmental size, and modest support for
centralization and formalization. The influence of structural overlays such as venture groups was
partially supported. The factor that had the strongest association with CASE adoption propensity was
the existence of a champion who enthusiastically promoted the innovation. These findings attest to the
viability of the innovation-theoretic research tradition for CASE technology. Several implications for
IS practice are also discussed. Venture groups can be used to compensate for the stifling impact of
centralization and formalization or CASE adoption. Without a champion who campaigns for and
promotes CASE, the technology may never be adopted.

INTRODUCTION

The development of application systems is one of the
most critical functions of an IS organization, yet the devel-
opment process is often fraught with difficulties [Ball &
Lawrence, 1984]. Over the years, many structured methods
and tools [Necco, Gordon, & Tsai, 1987] have been pre-
scribed to help alleviate the problems. Currently, the CASE
(Computer-Aided Software Engineering) movement seeks
to combine the discipline of structured methodology and the
power of computer-aided tools for documentation, analysis,
and coordination [Henderson & Cooprider, 1990]. Software
professionals perceive CASE to be beneficial (Norman &
Nunamaker, 1989], and its usage is increasing [Jones, M. &
Amett, K., 1993]. A recent study has empirically demon-
strated impressive productivity gains as a result of imple-
menting integrated CASE tools in a major investment bank
[Banker & Kauffman, 1991].

While it is not difficult to demonstrate the technical
benefits of a new method or technique, the process of adopting
and implementing new information technology (IT) in the
organizational context is far more difficult. In particular,
adopting and implementing IT for actual systems development
has not been very successful [Fichman & Kemerer, 1993;
Sumner & Sitek, 1986; Yourdon, 1986].

Innovation diffusion theory provides a general explana-

tion for the way IT is adopted and implemented within an
organization [Cooper & Zmud, 1990]. The objective of the
study is to examine the factors which influence the adoption
of CASE technology in organizations from an innovation-
theoretic perspective. More specifically, the intent of this
study is to examine the impact of organizational factors such
as size, centralization, and formalization on the organization’s
propensity to adopt CASE.

Aside from conceptual and theoretical contributions,
this line of research has practical significance as well. As the
pace of technological change in IS continues to accelerate,
the management of innovation becomes critical to the success
of the IS function [Neiderman et al., 1991; Brancheau &
Wetherbe, 1987]. The long-range goal of this research is to
provide theory-based guidelines for planning and managing
the adoption of CASE technology. This paper is a step in the
direction to accomplish that goal.

Significant Prior Research

A number of IS researchers [Zmud & Cox, 1979; Bouldin,
1989; Orlikowski, 1989; Tyre & Orlikowski, 1993] have
studied the implementation of new IS development methods.
Orlikowski [1989], for example, has described conflicts be-
tween various groups within a systems development organi-
zation in using the CASE tools.
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In recent years the innovation-theoretic perspective on
the process of IT adoption and implementation has taken
hold within the IS field [McFarlan & McKenney, 1983;
Kwon & Zmud, 1987]. A number of empirical studies on the
adoption of IT, such as DSS [Sanders & Courtney, 1985],
telecommunications technologies [Grover & Goslar, 1993;
Runge, 1985], data base management systems [Grover &
Teng, 1992], spreadsheet software [Brancheau & Wetherbe,
1990], computers in foreign countries [Yavas, et al., 1992],
interorganizational systems [Grover, 1993], and end-user
computers [Bretschneider and Wittmer, 1993; Raho, Belohlav,
& Fiedler, 1987; Henderson & Treacy, 1986; Munroe et al.,
1987; Brown & Bostrom, 1989] have been reported. Zmud
[1982] is one of the first IS researchers to treat this process of
adoption and implementation as an organizational innova-
tion phenomenon and apply innovation theories to study the
adoption of modern software practices such as structured
methods for systems development [Zmud, 1982; 1983]. In
his study of the diffusion of modern software practices,
Zmud [1982] related innovation behaviors to factors such as
innovation phases (initiation, adoption, and implementation),
type of innovation (technical versus administrative), and
compatibility of the innovation. In developing the innovation-
theoretic perspective on IS implementation, Zmud has ex-
amined the influence of centralization and formalization on
the diffusion of innovative IS practices [Zmud, 1982], the

effectiveness of various information channels (e.g., libraries,
seminars, consultants, etc.) in facilitating rae adoption pro-
cess [Zmud, 1983], and the applicability of the “push-pull”
theory in understanding the process [Zmud, 1984].

Since Zmud’s work there has been increasing interest in
a new IS practice (i.e., CASE technology). Although the
adoption, implementation, and diffusion of IS practices has
been studied, information is lacking regarding CASE tech-
nology. The focus of this paper, however, is not on the
implementation and diffusion of CASE technology. Rather,
we are concerned with the CASE technology adoption pro-
cess, which precedes the implementation stage [Zmud, 1982].

Research Model

Adoption, which is a process occurring over time, in-
cludes acquiring knowledge of an innovation; reaching a
decision to adopt or reject; and finally the implementation of
this decision [Rogers, 1983]. The process involves informa-
tion gathering and attitude formation, which influence the
adoption decision, and finally the procurement of the inno-
vation. Using the adoption process as described by Rogers
[1983], the dependent variable for this research is the pro-
pensity to adopt CASE technology as an innovation by the
organization (i.e., CASE adoption propensity). CASE adop-
tion propensity includes stages such as whether an organiza-
tion has attempted to collect information about CASE;
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whether or not it has decided to acquire CASE tools; and
whether or not the organization is only experimenting with
CASE, or if it has begun to use CASE on “live” development
projects. For example, the adoption process for many orga-
nizations may be at the stage of collecting information about
CASE products, while for others it may have progressed to
the point of experimenting with CASE. Still yet, other orga-
nizations may be at the stage of using CASE on real systems.

As depicted in Figure 1, two types of organizational
factors related to the adoption of innovation are included. The
first pertains to the characteristics of the organization and
includes such factors as centralization, formalization, size,
and professionalism [Zmud, 1982]. The second is related
directly to the human actor involved in the process, i.e., the
role of a champion who enthusiastically promotes the new
CASE technology [Beath, 1991].

The various relationships between the independent
variables and the dependent variable indicated in the research
model are depicted in Figure 2.

The directions of the hypothesized relationships are rep-
resented by arrows. The plus/minus signs indicate whether
positive or negative relationships are postulated by these

hypotheses. The rationale for each hypothesis in the model is
presented in the following subsections.

The Influence of Centralization and Formalization

One of the oldest and most intuitively appealing notions
in innovation literature has to do with the idea that organic
organizations, i.e., those organizations that are decentralized,
have flexible work rules, and encourage lateral communica-
tions between departments, can be expected to foster a higher
level of individual initiative and innovative ‘behavior than
mechanistic organizations [Burns and Stalker, 1961]. Two
organizational attributes- often used by researchers to
operationalize the organic vs. mechanistic structural di-
chotomy are centralization and formalization [Zmud, 1982].

As centralization and formalization seem to hinder the
innovative energy which permeates an “organic” organiza-
tion, one would expect them to negatively affect the innova-
tion process. Several studies do indeed show this pattern.
Aiken and Hage [1971] reported that higher levels of cen-
tralization and formalization have negative effects on inno-
vation adoption. Daft [1978] also found that low formaliza-
tion and decentralization facilitates technical innovation. Other
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researchers, on the other hand, have found that one particular
aspect of innovation, the implementation of innovation, may
be more easily enforced if the organization is more central-
ized and formalized [Corwin, 1972; Rogers and Shoemaker,
1971]. As our study is focused on the adoption, rather than
the implementation phase of innovation the following two
hypotheses are put forth based on prior research:
HI: Centralization in systems development organiza-
tions will be negatively associated with CASE
adoption propensity.

H2: Formalization in systems development organiza-
tions will be negatively associated with CASE
adoption propensity.

Structural Overlay

A very promising and interesting development in inno-
vation theory is the concept of structural overlay [Pierce &
Delbecq, 1977]. The innovative potential of mechanistic
organizations may be enhanced by instituting an “organic
overlay” such as venture teams and brainstorming groups to
induce more creativity in problem solving and decision
making in the organization [Daft & Steers, 1986]. In a study
of innovation in systems development practices, Zmud [1982]
found evidence supporting the overlay notion: the use of
venture groups (organic overlay) compensate for the dys-
functional impact of mechanistic organizations. Based on
these theories and research evidence, we hypothesize that:

H3a: The presence of organic overlays will enhance

CASE adoption propensity within mechanistic
(centralized) systems development organizations.

H3b: The presence of organic overlays will enhance
CASE adoption propensity within mechanistic
(formalized) systems development organizations.

Professionalism and Organizational Size

In addition to centralization and formalization, which
are the main variables focused on in this research, previous
studies have demonstrated the positive effects of other orga-
nizational variables such as size [Mohr, 1969; Rothwell,
1978; Blau & McKinley, 1979; Zmud, 1982] and degree of
professionalism [Becker, 1970; Zmud, 1982] on innovative
behavior. Utterback [1974] argues that larger organizations
are more innovative because of their access to slack resources
and capacity to absorb greater risk. This argument seems to
be particularly applicable in larger systems groups which can
allocate needed resources to investigate and experiment with
the new CASE technology without substantially cutting back
existing workload. Similarly, the professionalism notion ap-
pears to be especially helpful since many professional soci-
eties in EDP/MIS offer training seminars on new methods
and techniques which may precipitate innovation. We there-

fore hypothesize that:

H4: The size of the systems development group will be
positively associated with CASE adoption propen-
sity.

H5: The degree of professionalism in the system devel-
opment group will be positively associated with
CASE adoption propensity.

The Influence of Innovation Champions

While factors such as decentralization and professional-
ism may provide favorable environments for innovation, the
impetus for the actual innovative actions generally comes
from individual initiatives [Beath & Ives, 1988].

In a study of innovative use of telecommunication for
competitive advantages, Runge [1985] found tbat in the
overwhelming majority (83%) of the cases he studied, the
project champion, someone who enthusiastically promoted
the new idea and secured resources for its implementation,
was regarded as the key enabler of project success. The role
of champion in innovation, according to the results of many
studies, is critical to the adoption as well as its successful
implementation [Madigue & Zirger, 1984; Van De Ven,
1986]. In the context of this study, we put forth the following
hypothesis:

H6: Organizations where a CASE champion exists will

exhibit higher CASE adoption propensity than or-
ganizations without a champion.

Research Methodology

Since the hypotheses to be tested are based on estab-
lished theories, a survey methodology was deemed appropri-
ate. Critical to the research objective was the need to have
different levels (i.e., low to high) of CASE innovation be-
haviors among the sample. To capture a “variety” of CASE
adoption behaviors as dictated by the research objectives, we
needed firms currently using CASE in development projects,
those who have not yet considered CASE, as well as others
that were actively evaluating it. Thus, the survey sample was
drawn from both CASE users as well as the general popula-
tion of IS development groups.

Four CASE vendors agreed to participate by furnishing
their customer lists. In addition, random samples were taken
from firms listed in the Compact Disclosure database which
is based on filings with the Securities and Exchange Com-
mission (SEC) by publicly listed companies. The question-
naire was developed and subsequently revised to improve its
clarity and content on the basis of pilot tests with the heads of
five development groups in local firms. Out of a total mailing
of 1054 questionnaires, 253 usable responses were received
representing a response rate of 24 percent.
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Profile of Respondents

As can be seen in Table 1, the respondents came from a
wide variety of industries, with financial services and manu-
facturing being the two largest groups. To ensure that the
appropriate person would fill out the questionnaire, we asked
the respondents to indicate their job title. To our satisfaction,
the largest group was IS manager (24%), followed by man-
ager of systems development (22%), CIO or V.P. of Infor-
mation Systems (11.8%), project leader (10.2%), senior sys-
tems analyst (6.1%), and others (25.9%).

TABLE 1
Distribution of Respondents by Industry

Industry Frequency Percentage

Finance/Insurance/Real Estate 51 20
Manufacturing 62 24
Wholesale/Retail/Trade 16 6
Education 5 2
Energy 5 2
Government 32 13
Transportation 10 4
EDP Service/Software 6 2
Utilities 39 16
Health care 1 1
Other 26 10
Total 253 100.0

Measures for Research Variables -

In an extensive meta-analysis of research on innovation
adoption and implementation, Tornatzky and Klein [1982]
concluded that a majority of studies in this area had failed to
use appropriate measures for adoption and implementation
as dependent variables. As proper identification and formu-
lation of dependent variables are critical to the validity of an
innovation study, the dependent variable for this study was
carefully defined to capture a rich spectrum of different
levels of adoption. The respondents were requested to indi-
cate their status concerning the application of CASE tech-
nology in systems development according to the following
five levels of adoption:

1. have never tried to collect information about CASE and
have not considered its use in systems development;

2. have collected information about CASE and considered
its use in systems development, but have not yet decided
to acquire CASE tools;

3. have decided to acquire CASE tools;
have acquired CASE tools and are currently experi-

' menting with it;
5. have gone beyond experimentation and have begun to
use CASE in real development projects.

As shown in Table 2, the respondents were spread across
the five categories. More than one-third of the respondents
are in the most advanced stage. On the other hand, we also
have more than one-third (40%) of the respondents in the
beginning 2 stages who have not yet adopted CASE technol-
ogy.

TABLE 2
Intensity of CASE Innovation

Intensity Frequency Percentage

1. Has never considered

CASE 28 11%
2. Has considered CASE

but not yet decided to adopt it 74 29%
3. Has decided to acquire

CASE 16 2%
4, Is experimenting with

CASE 57 23%
5. Is using CASE in real

projects 87 35%
Total 252 1000

The measure for centralization of decision making in
systems development groups was adopted from Zmud [1982].
Six types of systems development responsibilities were in-
cluded: project tracking & control, assignment of personnel
to projects, selecting design methods, selecting program-
ming methods, selecting documentation methods, and ap-
proval of requirement changes. For each of these tasks, a
centralization score of 1 was assigned if the respondent
indicated that the task was performed by a programmer or
analyst. A score of 2, 3, or 4 was assigned when the respon-
dent indicated that the task was performed by a project
manager, a software development manager, or the IS de-
partment manager, respectively. The centralization score is
taken as the average of the 6 items, and thus had a potential
minimum of 1 and a maximum of 4. Approximately seventy
percent of the respondents’ scores were between 2 and 3.
Furthermore, the average centralization score for the sample
was 2.64, with a standard deviation of .52. This indicates that
in general, the systems development responsibilities were
performed by the project manager and the software devel-
opment manager. Cronbach’s alpha for the scale was 0.62
which, according to Nunally [1978], indicates a satisfactory
degree of reliability for the measure. The formalization
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measure focused on the extent at which processes and pro-

cedures specific to systems development are practiced. The

following four items were used to measure formalization:

1. In managing development projects, formal procedures
and standards are followed in activities such as cost/size
estimating, scheduling, milestone tracking, and status
reviews by senior management.

2. Formal procedures are used in tracking requirements
changes and changes.

3. Formal procedures are followed in controlling design
changes, gathering statistics on design errors, and
tracking (to closure) errors, and tracking (to closure)
errors found in design reviews.

4. A documented methodology is enforced for analysis,
design, and design review.

For each of these items, the respondent was to check one
of five possible responses: 1) not practiced at all; 2) very
loosely practiced; 3) loosely practiced; 4) strictly practiced;
and 5) very strictly practiced. Based on the average of the
four items, which were used to measure formalization, a
mean response of 2.61 was obtained. This means that formal
systems development practice was not strictly adhered to by
the development groups included in the sample. Cronbach’s
alpha was also calculated and the result (alpha = 0.89) indi-
cates a high degree of reliability for the measure.

To determine if an organic overlay was present, we
asked the respondent whether there existed a formal “venture
group” who monitors and brings new developments to the
attention of the systems development unit. The identification
of an organic overlay was also done in this fashion in an
earlier study by Zmud [1982].

Organizational size was measured as the natural logarithm
of the number of professionals such as analysts, programmers,
and managers (excluding clerks) in the systems development
group. The natural logarithm was used to make the variance
more uniform. The professionalism scale was- based on the
average of four ratios representing the proportions of em-
ployees: 1) having a bachelor’s degree, 2) having a master’s
or higher degree, 3) belonging to EDP or IS professional
associations (e.g., ACM, DPMA, ASM, etc.) that are dedi-
cated to the diffusion of innovative professional practices,
and 4) actively participating in these associations’ activities.
These combined items represent a comprehensive assess-
ment of the organization’s/department’s ability to learn about
new IT and stay up-to-date with the latest I'T. For our sample,
the average ratio is 0.46, indicating a reasonably satisfactory
level of professionalism among the respondents. The scale
also has a sufficiently high Cronbach’s alpha at a level of
0.68. The measures for size and professionalism were adopted
from Zmud [1982]. To ascertain the existence of a CASE
champion in the organization, we asked the following yes/no

question: please indicate whether there is one individual who
enthusiastically championed the use of CASE in systems
development. If the answer was yes, the respondent was
asked to indicate the position that this person holds.

Study Results

Table 3 shows the results of stepwise regression analy-
sis to test hypotheses H1-H6. Hypotheses H1, H2, H3b, and
H4, and H6 were supported.

TABLE 3

Stepwise Regression Results
of Testing Hypotheses H1-H6

Variables entered in Stepwise Regression Equation:
1. Champion (H6)
2. Size (H4)
3. Centralization (H1)
4. Formalization x organic overlay (H3b)

Multiple R .58

R Square .34
F - 29.50**

Variables T
Champion 5.8%*
Size 5.4*%*
Formalization x organic overlay —4.1%*
Centralization -2.1*

(* p<.05 ** p<.000)

Overall, the independent variables explain approximately
34% of the variance in CASE adoption propensity. All of the
variables were entered into the regression equation except
professionalism (HS) and the “centralization x organic over-
lay” (H3a) interaction term. The presence of the interaction
term “formalization x organic overlay” implies that “formal-
ization” is an important element in the equation (Sincich,
1994, p. 484; Grienpentrog et al., 1982). As a result of this
interaction term being entered, the hypotheses regarding the
impact of formalization (H2) and the moderating influence
of organic overlay (H3b) were supported. This suggests the
potential contribution of the venture group in bringing inno-
vative concepts to the attention of systems development
specialists. Further investigation of the influence of a cham-
pion for CASE on adoption revealed the importance of hav-
ing a CASE supporter. Of the 246 responding organizations,
134 indicated the existence of a champion for CASE and 112
reported otherwise. Among the champions, most (67.2%)
hold influential positions in the organization at the levels of
Chief Information Officer, senior manager, or middle man-
ager. This fits the role requirements of the champion whose
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efforts to promote an innovative new idea would not seem
credible if he or she is low in the organizational hierarchy
and unable to project an aura of authority and muster the
necessary resources for the innovation. The average CASE
adoption propensity for the group with champions (N=139)
is 4.04, and 2.58 for the group without champions (N=101).
The results of ANOVA indicate that the difference between
the two groups is significant at p = 0.00 (F=74.79). Therefore,
we accept Hypothesis H7 and conclude that the existence of
a champion is strongly associated with higher CASE adoption
propensity.

Discussion of Findings

This current study’s objective was to understand the
factors influencing the tendency to adopt CASE technology
among systems development organizations. In particular, the
research sought to determine whether organizational factors,
such as centralization, formalization, size, and professional-
ism were associated with CASE adoption propensity. Fur-
thermore, the research attempted to examine the relationship
between the existence or absence of a CASE champion and
adoption propensity. The supported hypotheses are depicted
in the final research model in Figure 3. First, it was found
that size of the development group was highly correlated
with its propensity to adopt CASE technology. This result
confirms a large body of innovation research which has
repeatedly demonstrated that larger organizations tend to
have higher innovative potential [Mohr, 1969; Rothwell,
1978; Zmud, 1982; Blau & McKinley, 1979; Pierce &
Delbecq, 1977]. In the context of systems development or-
ganizations, this phenomena may be due to the considerable
time, manpower, and financial resources required to experi-
ment and successfully adopt new methods and technology.
Larger development groups apparently have more resources
to launch such expensive and risky endeavors.

The study revealed interesting results concerning the
structural characteristics of the systems development groups.
The results showed that centralization of decision making
and formalization of methods and procedures within the
systems development unit are negatively associated with the
propensity to adopt CASE technology. Thus, we may con-
clude that the centralization of decision making authority
and the rigid formality in systems development practices
will, to some extent, impede CASE adoption. The high level
of bureaucracy, which usually accompanies centralization
and formalization, tends to stifle or stop the adoption pro-
cess. On the other hand, moving towards a democratic power
structure in a systems development group seems to make the
group more receptive toward CASE technology innovation.
As responsibility becomes more decentralized, new ideas are
generated and circulated among various staff members [Hage
& Dewar, 1973]. While decentralization and fewer formal

procedures give individuals at lower levels increased power,
ownership, and autonomy over their work, they might be
more willing to consider, experiment with, and use new
information technology.

The result concerning the decisive role of a champion in
actively promoting CASE and mobilizing resources needed
to adopt the new technology is significant. The finding
strongly affirmed the results of previous studies concerning
the powerful influence of champions on the innovation pro-
cess in general [Van De Ven, 1986] and innovation within
the IS context in particular [Beath & Ives, 1988; Runge,
1985].

The IS field is characterized by perpetual changes and
new methods and technologies constantly appearing to in-
crease competitive pressures. In such a dynamic environ-
ment, organizational approaches to enhance the adoption
potential of an IS organization must be thoroughly understood.
This study sheds light on a particular technology (i.e., CASE)
and the factors which inhibit/promote its adoption.

Limitations of the Study and Future Research

The limitations of this study need to be noted. A longitu-
dinal analysis which would represent a “moving ‘picture” of
the firms, would be better suited to investigate the various
stages of the adoption process. A longitudinal study could be
performed to track and describe the attitudinal changes to-
wards CASE that occur during the adoption process period
and to describe how the factors, such as championship, for-
malization, centralization, etc., are associated with the changes
which occur. However, a longitudinal study is difficult to
perform for a large sample of firms, which allows for
generalizability. This research has employed a cross-sec-
tional analysis which represents a “snapshot” of one point in
time for each of the large sample of firms. A major assump-
tion is that the data collected from the large sample of firms
represents the various stages of the adoption process.

Since this research was an initial step to determine key
factors which influenced CASE adoption, only a limited set
of independent variables such as formalization and central-
ization were investigated. However, there are many other
variables which could be investigated such as the relative
advantage and compatibility of the technology [Kwon &
Zmud, 1987]. Therefore we suggest that future research
investigate the relationship between CASE technology in-
novation and the other predictor variables.

This research has a “pro-innovation” bias since it does
not examine firms that rejected CASE after investigating
and/or adopting it. Therefore, the results can not be general-
ized to firms that have rejected CASE.

Furthermore, this research investigated the factors that
affected CASE adoption. Practically, if CASE is not fully
implemented after being adopted it is of no value to an
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organization. Although adoption is an important innovation
phase, future research should address the factors influencing
CASE implementation.

Implications and Conclusion

There are several implications for IS practitioners. First,
it appears that centralization and formalization tend to stifle
innovations within IS organizations. IS managers and project
leaders should be cognizant of this and seek to compensate
for it. One way to accomplish this is to encourage open
communication and positively reinforce innovative ideas and
behaviors. In addition, “organic overlay” units in the form of
venture teams or brainstorming groups may be considered to
provide more stable and reliable channels for innovative
ideas. Another finding which is very significant for CASE
adoption involves the pivotal role of a champion in innova-
tion. It is important to note that organizational factors such as
centralization and formalization, while indicating a certain
favorable or unfavorable environment, exert only an indirect
influence on IS innovation. The direct and immediate impe-
tus to innovate almost always comes from human actions.
Without the active persuasion, promotion and campaigning
from a powerful high-ranking officer on behalf of the cause,

the potential to adopt CASE technology within an organiza-
tion may never be energized and forever remain latent. It is,
therefore, vital to support the efforts of the champion. Vari-
ous avenues for providing this support, according to the
research of Beath [1991], include helping the champion to
fathom the organization’s approach to change with respect to
IT, making uncharged staff time available, and legitimizing
the champion’s claims about the technology
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