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Abstract

The objective of this empirical study is to identify various profiles of technological deployment
specific to various types of business strategy that best support organizational performance. Top
managers from 223 organizations completed two questionnaizres analyzed using a Partial Least
Squares tool (PLS graph). Profiles of technological deployment based on the strategic impact of the
information system department, the technological architecture, the information system performance
evaluation and technological scanning were identified. Using Miles and Snow’s typology to char-
acterize business strategy, an outward technological profile contributes directly to organizational
performance for the analyzer strategic activities, while an inward profile of technological deploy-
ment contributes indirectly to organizational performance for the prospector strategic activities.
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1. Introduction

Information technology plays a significant strategic role within organizations (Bergeron
and Raymond, 1995; Henderson and Venkatraman, 1999; Porter and Millar, 1985;
McFarlan et al., 1983). Strategic information systems (IS) can support or even shape
business strategy. Furthermore, some conventional information systems become strategic
when used in innovative ways (Wiseman, 1988). Since the early 1990s, improving the
information system planning process has been one of the top 10 concerns of senior IS
executives (Janz et al., 1996). In order to carry out this planning process successfully, it is
important to align the IS plan with the organization’s business plan (Busch, 1999;
Luftman, 1998; Saviano, 1997). GartnerGroup’s 1999 annual survey reports that aligning
information technology with business goals is still among the Chief Information Officer’s
top 10 issues in management of technology (Raphaelian and Broadbent, 1999).

Some studies have successfully observed the effect of the alignment of information
technology with organizational variables on organizational performance. These variables
are the strategic management of IS, the organizational structure or the business strategy
(Bergeron and Raymond, 1995; Raymond et al., 1995; Chan et al., 1997).

The importance of strategic alignment of information technology is being acknowl-
edged; however, some issues still need to be addressed. For example, how organizations
really deploy their information technology with respect to their business strategy. None of
those studies mention any particular types of technological deployment belonging to a
specific business strategy.

The original contribution of this study is the identification of the profiles of technolo-
gical deployment associated with various types of business strategy. This article will also
further the understanding of the impact of IS on organizational performance as recom-
mended by DeLone and McLean (1992) as well as the interaction between business
strategy and other organizational components such as the deployment of information
technology (Miller, 1996). Using a contingency approach, this article looks at the different
profiles of technological deployment associated to different types of business strategy.

2. Literature review

The literature review is organized according to the three basic constructs of the
research: business strategy, technological deployment, and organizational performance.

2.1. Business strategy

Business strategy is the outcome of decisions made to guide an organization with
respect to the environment, structure and processes that influence its organizational
performance. Approaches to identifying business strategies are textual, multivariate or
typological (Hambrick, 1980). The typological approach to identifying business strategy is
recognized as creating a better understanding of the strategic reality of an organization,
since all types of business strategy are viewed as having particular characteristics. There
are several typologies (Ansoff and Stewart, 1967; Freeman, 1974; Porter, 1980; Miles and
Snow, 1978). According to Zahra and Pearce (1990) and Smith et al. (1989), the most
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popular typology is Miles and Snow’s. Indeed, a search of the literature revealed that it has
been quoted more than 650 times (Social Sciences Quotation Index, 1989-2000).

One of the principal strengths of Miles and Snow’s typology is the simultaneous
consideration of the structure and processes necessary for the realization of a given
type of business strategy. Miles and Snow’s typology reflects a complex view of organiza-
tional and environmental processes, as well as the attributes of product, market, techno-
logy, organizational structure and management characteristics (Smith et al., 1989).

Miles and Snow’s typology consists of four types of business strategy defined as
prospector, analyzer, defender and reactor. Firms choose one type over another according
to the perception they have of their environment. The first three types are expected to
enhance organizational performance and share the same continuum where the prospector
strategy is at one end of it, the defender at the other, and the analyzer strategy stands in the
middle. The reactor strategy is expected to impede organizational performance and is
excluded from the continuum.

Organizations supporting the prospector strategy wish to have access to the largest
possible market. They are characterized by their repeated efforts to innovate and bring
changes in their industry. Organizations favoring the defender strategy have a restricted
market and stress production efficiency. They emphasize the excellence of their products,
the quality of their services, and their lower prices. Organizations implementing the
analyzer strategy share both prospector and defender characteristics, but in moderation.
They seek to be first to introduce some new products, but are satisfied to remain in second
place with certain products that offer a good quality/price ratio. Finally, organizations
supporting the reactor strategy ignore new opportunities, and cannot maintain markets
already acquired or take true risks.

Ample research has been conducted on the relationship between business strategy and
organizational performance with the premise that the strategic orientation of a firm could
be a crucial aspect in determining bottom line results. In a study on strategic management,
Miller (1987) found a positive association between business strategy and organizational
performance under various conditions. Venkatraman (1989b), Zahra and Covin (1993),
and Parnell et al. (1996) also found various dimensions of business strategy to be
positively related to organizational performance. A specific stream of research employed
Miles and Snow’s typology (Snow and Hrebiniak, 1980; Hambrick, 1983; Conant et al.,
1989; Namiki, 1989; Smith et al., 1989; Tavakolian, 1989; Shortell and Zajac, 1990;
Thomas et al., 1991; Parry and Parry, 1992; Abernethy and Guthrie, 1994; Julien et al.,
1996; Karimi et al., 1996). Organizational performance has been regularly used in
evaluating the impact of business strategy based on this typology. The most common
observation is that the prospector, analyzer and defender strategies usually contribute to
organizational performance while the reactor strategy contributes negatively to it (Conant
et al., 1989; Namiki, 1989; Snow and Hrebiniak, 1980).

2.2. Technological deployment

Technological deployment corresponds to the way companies plan and manage
information technology to benefit from its potential and effectiveness. The concept of
technological deployment arises from five recognized conceptual frameworks addressing
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the strategic aspect of IS (McFarlan et al., 1983; Porter and Millar, 1985; Das et al., 1991;
Henderson and Venkatraman, 1999; Bergeron and Raymond, 1995).

The first conceptual framework, proposed by McFarlan et al. (1983), stresses the
importance of the strategic value of IS and the portfolio evaluation of current and future
applications. A second conceptual framework from Porter and Millar (1985) highlights the
contribution of IT in enhancing the competitive position of an organization. A third
conceptual framework suggested by Das et al. (1991) proposes four principal dimensions
related to the deployment of information technology: distinct competencies, the role of IT,
design and development of IS, as well as technological, organizational and administrative
infrastructures. Henderson and Venkatraman (1999) indicated that to realize a successful
strategic alignment of IT with the business strategy, companies should address compo-
nents such as business strategy, IT strategy, organizational infrastructure and techno-
logical infrastructure. Finally, the model of strategic management of IT from Bergeron
and Raymond (1995) includes five major concerns of the CIOs related to the management
of IS: the positioning and role of IS, the strategic use of IS, new technological applications,
the planning of architecture, and the security. The expression ‘technological deployment’
emerges from those five conceptual models.

Overall, seven components emerge from these frameworks. First, the strategic use of
information technology refers to the IT applications used to help the organization gain a
competitive advantage, reduce competitive disadvantage, or meet other strategic enter-
prise objectives (Bergeron and Raymond, 1995; Bergeron et al., 1991). Second, the
management of information technology looks at the activities of the IT department such
as the usage of current and new technologies, the development of specific IT applications
and the degree of IT usage practiced by the employees (Bergeron and Raymond, 1995;
Parry and Parry, 1992; Das et al., 1991). Third, the role of the IS department concerns the
organizational importance of IT planning, the quality of the IT alignment with organiza-
tional structure, the effectiveness of software development, and the management of
communication networks (Bergeron and Raymond, 1995). Fourth, the technological infra-
structure addresses the IT architecture and the formalized procedures used to guide and
control the firm’s IT resources (Das et al., 1991; Bergeron and Raymond, 1995). Fifth, the
organizational infrastructure refers to the internal functioning of the IS department such
as formal structure, processes, reporting relationships, support groups, and skills (Das et
al., 1991; Henderson and Venkatraman, 1999). Sixth, the administrative infrastructure
deals with the managerial policies and actions that influence and guide the work of
employees involved with the IS department (Das et al., 1991). Finally, technological
scanning refers to the managed acquisition, analysis, and diffusion of IT information by
members of the IS department to increase the competitiveness of the company (Julien et
al., 1996; Sutcliffe; 1994). This component was not directly mentioned within the
frameworks as a distinct component but it is presented here given its importance in any
competitive IT environment.

As explained by Henderson and Venkatraman (1999), it is important that IT be aligned
with business strategy. Therefore, firms could adopt different types of technological
deployment depending on their various business strategies. According to Das et al.
(1991), the IT activities of organizations of the prospector type would be characterized
by: a more intensive use of IT, better management of IT, a more important role of the IS
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department, more decentralized and flexible technological, organizational and adminis-
trative infrastructures, and more intensive technological scanning than the ones associated
with the defender type. Research has been done supporting some of these perspectives
(Bergeron and Raymond, 1995; Julien et al., 1996; Parry and Parry, 1992).

Little research has shown the existence of a direct link between I'T management and
organizational performance. However, using contingential approaches, Bergeron and
Raymond (1995), Chan et al. (1997), and Sabherwal and Kirs (1994) have been able to
identify indirect links between these variables. The impact of IT on organizational
performance is therefore an interesting concept to study further.

2.3. Organizational performance

Following their literature review on the impact of IS in organizations, DeLLone and
McLean (1992) noted that future efforts should focus on the impact of IS on organizational
performance. Despite the difficulties in explaining the contribution of information
technology to organizational performance, a few studies have concluded on the
importance of the alignment among business strategy, information technology and
organizational performance (Bergeron and Raymond, 1995; Chan et al., 1997).

However, measuring organizational performance can also be a problem since there is no
universally recognized measure of this concept. Organizational performance can be
assessed using either objective or subjective data (Dess and Robinson, 1984). The objec-
tive approach refers to the financial data provided by the organization, whereas the
subjective measurement calls upon the perception of the respondent. The results obtained
from their study indicate that neither approach is preferable to the other, each producing
similar results. In a study on organizational performance, Bergeron and Raymond (1995)
used both an objective (return on assets) and a subjective measurement (instrument of
Venkatraman, 1989b); in each case, the results obtained were comparable and significant.

3. Research model

The research model shown in Fig. 1 has been developed to answer the following
question: Given a type of business strategy, what profile of technological deployment
best help firms enhance their performance?

A contingency approach was used to test the model to get a better understanding of the
impact of IS on performance (Weill and Olson, 1989; Raymond et al., 1995; Bergeron et

Business Strategy ﬂif 1\
1 ) Organizational
H2 E@ j Performance

Technological
Deployment

Fig. 1. Research model.
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al., 1998). This approach consists of examining simultaneously the links between several
variables, such as business strategy, technological deployment, and organizational
performance. These links can be assessed by using the notion of fit. Among the several
definitions of fit, the notion of fit as a mediator was used (Venkatraman, 1989a). A
mediating variable intervenes between independent variables and a dependent variable
(in this case, performance). In turn, business strategy and technological deployment can be
mediating variables. For example, technological deployment is the independent variable
that influences business strategy (mediating variable), which in turn influences
organizational performance (dependent variable). The reverse is also possible: business
strategy is the independent variable that influences technological deployment (mediating
variable), which in turn influences organizational performance (dependent variable). The
mediating approach illustrates the two strategic possibilities of information technology as
a primary source of influence of strategy, i.e. the impact approach, or as being influenced
by the business strategy, i.e. the alignment approach (Vitale et al., 1986; Bergeron et al.,
1991). A two-ways path between business strategy and technological deployment
illustrates this mediating approach. This double arrow also indicates that, statistically
speaking, there is no difference if the arrow goes from the business strategy toward
technological deployment or vice versa.

3.1. Hypotheses

This research model is tested across three hypotheses. Several studies have already
shown that there is a positive link between organizational performance and the prospector,
analyzer and defender business strategy (Parry and Parry, 1992; Conant et al., 1989; Smith
et al.,, 1989; Snow and Hrebiniak, 1980) and a negative link in the case of the fourth
business strategy (reactor) (Zahra and Pearce, 1990). Since this link has already been
tested in previous research, the first hypothesis is included to validate the research model.

H1: The more specific the type of business strategy adopted by an organization, the
better the organizational performance (a negative link is expected for the reactor

type).

The second hypothesis concerns the identification of specific profiles of technological
deployment associated to different types of business strategy. Technological deployment
is based on various aspects of information technology management considered essential to
organizational performance. This includes components such as the strategic use of
information technology, management of information technology, the role of the IS depart-
ment, technological infrastructure, the organizational infrastructure, the administrative infra-
structure, and technological scanning (Bergeron and Raymond, 1995; Das et al., 1991).

H2: There is a profile of technological deployment specific to each type of business
strategy.

The third hypothesis concerns the link between a profile of technological deployment
for a given type of business strategy and organizational performance. It is expected that
each organization favors a specific strategic type of business strategy. For each type of
business strategy, there should exist a profile of technological deployment that will
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optimize performance. Indeed, the importance of a strategic alignment of information
technology has been reported in the literature (Boar, 1994; Chan et al., 1997). Recent
research observed the existence of significant relationships among firms’ strategic orienta-
tion and facets of strategic information technology management (Bergeron and Raymond,
1995; Bergeron et al.,1998, 2001).

H3: For each type of business strategy, the more specific the profile of technological
deployment, the better the organizational performance.

3.2. Variables and measurements

Business strategy is defined as actions taken by an organization to reach its objectives.
In this study, only business strategy that has been realized, not one which is merely
intended, is measured (as recommended by Mintzberg, 1979). As Venkatraman (1989b)
suggested, business strategy is studied at the business level to discover how firms compete
effectively in their product-market segments. Four types of business strategy (prospector,
analyzer, defender and reactor) are examined, using the 23 items of Segev’s instrument
(1987) rated on a Likert-type scale varying from 1 to 7 (highly disagree to highly agree).
Although Miles and Snow’s typology was used, organizations could not be clearly
classified as one type or another based on the data set. Thus, it is the level of strategic
activities pertaining to each type that was used to test the hypotheses. This means that for
each organization, four levels of strategic activities were calculated, one for each possible
type. To be sure that the business strategy is seen as a series of activities, the terms
‘prospector, analyzer, defender and reactor strategic activities’ is used thereafter.

Technological deployment corresponds to the way companies plan and manage
information technology to benefit from its potential and effectiveness. The initial scale of
technological deployment consists of seven components: strategic use of I'T, IT management,
role of the IS deployment, technological infrastructure, organizational infrastructure, admin-
istrative infrastructure, and technological scanning. The instrument uses 53 items extracted
mainly from Das et al.’s (1991), Bergeron and Raymond’s (1995) and Janz et al.’s (1996)
works, while the items concerning technological scanning were designed by the authors. The
items were also rated on a Likert-type scale varying from 1 to 7 (highly disagree to highly
agree). A more ‘specific’ profile means that the profile of technological deployment incorpo-
rates many desirable elements or qualities, and translates to a high score on the scale.

Finally, organizational performance reflects the user’s perception of organizational
sales growth and profitability. Items addressing the level of the respondent’s satisfaction
with regard to sales growth, market share gains and financial liquidity position are
comprised of this scale (Venkatraman, 1989b). The eight items were rated on a Likert-
type scale varying from 1 to 7 (very dissatisfied to very satisfied).

4. Methodology
4.1. Sample and data collection

Following in-depth interviews used to pre-test the research instrument, paired
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questionnaires were sent to a sample 1949 Canadian firms listed in Dun and Bradstreet’s
directory. The first questionnaire, concerning business strategy, was addressed to the
Chief Executive Officer, while the second, pertaining to technological deployment was
addressed to the Chief Information Officer. The selection criteria were to have more
than 250 employees (to have a minimum of technological deployment) and to come
from various branches of industry. Two hundred and forty-three companies returned
both questionnaires. Twenty companies had to be withdrawn from the sample since
they did not meet the criteria or the information supplied was insufficient. The final
response rate was 11.4%. Half of the respondents had held their current title for five
years or less, but had worked for the company for more than 15 years. Half the
sampled firms reported that they had more than 750 employees, their IS department
employed more than ten employees and had a budget allocation of over two million
dollars. The sampled firms were principally from the manufacturing, service and
finance industries.

4.2. Data analysis

Descriptive statistics for all variables are presented in Table 1. To test the research
model and hypotheses, partial least squares (PLS) analysis was used. PLS is a
regression-based technique, with roots in path analysis that can estimate and test the
relationships among constructs. It produces loadings between items and constructs and
estimates standardized regression coefficients (i.e. beta coefficients) for the paths between
constructs.

When using PLS, the data do not have to be normally distributed, scales may be ordinal

Table 1
Descriptive statistics

Mean® Median Standard deviation Min Max
Strategic activities
Prospector 5.04 5.07 1.09 1.63 7.00
Analyzer 5.78 6.00 0.79 2.50 7.00
Defender 4.32 447 1.09 1.00 6.84
Reactor 3.14 3.03 0.98 1.00 6.69
Technological deployment (final scale)
Strategic impact of IS 5.44 5.64 1.01 1.65 7.00
department
Management style of teams 5.77 6.00 1.08 1.00 7.00
Technological architecture 5.53 5.73 0.95 1.72 7.00
Technological scanning 5.53 5.76 0.97 2.50 7.00
Source of IS development 4.35 4.50 1.91 1.00 7.00
IS performance evaluation 4.46 4.50 1.47 1.00 7.00
Organizational performance
Sales growth 4.72 4.69 1.24 1.00 7.00
Profitability 4.76 4.84 1.25 1.15 7.00

* Likert-type scale varying from 1 to 7.
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and the sample can be small as long as it is ten times larger than the number of items
contained in the most substantial construct (Chin et al, 1996). PLS analysis involves two
stages: (1) assessment of the measurement model, including the item reliability,
convergent validity, and discriminant validity, and (2) assessment of the structural
model. Together, the measurement and structural models form a network of constructs
and measures. The item weights and loadings indicate the strength of measures, while the
estimated path coefficients indicate the strength and the sign of the theoretical relation-
ships (Hulland, 1999; Igbaria et al., 1995; Thompson et al., 1991).

4.2.1. Assessment of the measurement model

Item reliability (or construct unidimensionality) indicates whether the indicators
measure this construct only. Guidelines provided by Hair (1992) were used in determining
the relative importance and significance of the factor loading of each item. Following their
suggestions, only items with loadings equal to 0.50 or greater were kept for inclusion in the
scales. The initial and final number of items for each construct is presented in Table 2.

Table 2
Construct reliability

Initial # of items Final # of items Rho*

Technological deployment (initial scale)

Strategic use of IT 6 6 0.85
IT management 6 6 0.88
Role of the IS department 5 5 0.86
Technological infrastructure 14 8 0.90
Organizational infrastructure 7 4 0.78
Administrative infrastructure 6 2 0.70
Technological scanning 9 9 0.88
Technological deployment (final scale)®

Strategic impact of IS - 6 0.88
department

Management style of teams - 2 0.88
Technological architecture - 7 0.90
Technological scanning - 4 0.87
Source of IS development - 2 0.96
IS performance evaluation - 2 0.94
Strategic activities

Prospector 7 5 0.86
Analyzer 4 2 0.78
Defender 9 6 0.80
Reactor 3 3 0.77
Organizational performance

Sales growth 3 3 0.91
Profitability 5 5 0.90

*p= (XL MWL M)+ T Var(§)), where Var(§) =1 — AL
® the initial number of items forming each construct is unspecified since this scale was intended for an
exploratory factor analysis.
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Convergent validity indicates at which point a construct is representative of the ‘true’
value. It is measured by using the rho value. This is a coefficient somewhat similar to the
Cronbach alpha, but with the distinction that its value is weighted by the respective
loading of items and not by the number of items per construct. The criterion established
by Nunnally (1978) concerning the reliability of construct, which also applies to PLS
(Hulland, 1999), is that any constructs having a rho value equal or greater to 0.70 should be
kept. This was the case for each construct since the rho values varied between 0.70 and
0.96 (see Table 2).

Discriminant validity is a measurement that verifies whether each construct is unique.
The first requirement is to make sure that the loading value of an item allotted to a specific
construct is higher than the loading value of the same item for another construct. The
second requirement is that the average variance extracted (AVE) calculated for each
construct is higher than all the variances shared between two constructs (Fornell and
Larcker, 1981). The average of the extracted variance is obtained by the sum of loadings
squared, divided by the number of items in the construct, whereas the variance shared
between two constructs corresponds to the square of the coefficient of correlation between
the latter. The discriminant validity of the strategic activities and organizational perfor-
mance was verified successfully (see Table 4).

However the discrimant validity of the initial scale of technological deployment was
low (see Table 3). Indeed, five out of the 21 variances shared between two constructs did
not meet the criterion (see Table 3). Since it was a newly developed scale, an exploratory
factor analysis was then performed. The final scale of technological deployment consisted
of six components: strategic impact of IS department, management style of project teams,
technological architecture, technological scanning, source of IS development and IS
performance evaluation. The strategic impact of the IS department means that its members
participate in organizational strategic meetings, design and implement applications that
allow the firm to differentiate itself from competitors and reduce its operation costs, and
contribute to business growth. Management style of project teams, authoritative or parti-
cipating, refers to the organization of work and ways of communicating among the team
members, recognition of their individual needs and level of authority of the project
director. Technological architecture refers to the IS department playing an important
role in setting guidelines for applications development, integrating multi-vendor open
systems technologies, managing communication networks effectively and providing a
proper level of data access, security and control to the organization. The source of IS
development indicates the preferences established by top management with regards to the
decisions of having new IS applications developed in-house or by external consulting
firms. Information systems performance evaluation refers to the effectiveness and the
productivity attributed to the implemented IS.

The assessment of the final scale of technological deployment was repeated. The
convergent validity of the final scale was again adequate (Table 2) and therefore, the
discriminant validity of the final scale met the AVE criterion (Table 4). The final list of
items for each construct is presented in Tables 5-7.

4.2.2. Assessment of the structural model
The structural model and hypotheses are evaluated by looking at the path coefficients.



A.-M. Croteau, F. Bergeron / Journal of Strategic Information Systems 10 (2001) 77-99

88

99°0 90 Aiqelgold
82°0 ImoI3 sofes
£60 100 LO°0 9T0 1008y
0 000 10°0 Iapusjeg
$9°0 010 IoZAeuy
L850 10102dso1g
88°0 200 910 LT0 €00 o uonhyenjesy
60 100 100 000 SO0 9dInog
790 o 010 o Suruueog
L850 00 9’0  SIMOAIYIIY
6,0 00 CISN
950 1eduwy
Amqeigory  YmoIs sofeS  10jovdy  Iopuejoq  IozAeuy  Jojoadsold  uonen[eAg  90mo§  Sumuued§  ammpoory oAl joeduy

(eoueLIRA pareys oy Juasaldor soLnua XLIewW Jaylo ) o[Iym ‘GAY U Juasaidal sjeuogerp) ‘(Jeuy) s}onnsuod Jo AJpI[eA JUBUTWLIOSI]

¥ 2lqeL



A.-M. Croteau, F. Bergeron / Journal of Strategic Information Systems 10 (2001) 77-99 89

Table 5
Measure of technological deployment

Strategic impact of the IS department
IS department has a strategic impact on our firm
IS department contributes to business growth
IS department employees design and implement applications that allow the firm to differentiate itself from
competitors
Information systems (IS) are used for competitive advantage by our firm
IS department employees participate in organizational meetings
IS department employees design and implement applications that reduce organizational operations costs

Management style of teams
Authoritative style in the IS project team is preferred
Participating style in the IS project team is preferred

Technological architecture
IS department integrates multi-vendor open systems technologies
IS department designs and implements an information architecture that guides applications development
IS department contributes to the effective use of the data resource
IS department plans and manages for effective and flexible communication networks
Technological architecture is designed to respond to our business needs
IS department improves information security and control

Technological scanning
IS department employees learn continuously about new technologies and technological applications
IS department employees read technological journals on a regular basis
IS department employees attend information systems associations meetings
Continuous learning about ways to integrate new technologies is encouraged by our firm

Source of IS development
IS are primarily developed in-house
IS are primarily developed by external resources

IS performance evaluation
IS effectiveness is measured
IS productivity is measured

For each of the six components of the technological deployment construct, a mean value of
the reliable items was taken in order to create a second order construct that was used in the
path analysis. The same procedure was performed for the two components of organiza-
tional performance. Each type of strategic activities was tested using the reliable items
only, creating a first order construct. Each construct was then defined by reflective
indicators measured by those respective averages for technological deployment and
organizational performance, and by the reliable items pertaining to each type of strategic
activities. Reflective indicators are believed to indicate the underlying construct and they
contribute to the construct explanation since they covary simultaneously.

For each type of strategic activities, a test was carried out using the PLS Graph software
package (Chin and Fee, 1995) to evaluate the links between business strategy, technolo-
gical deployment and organizational performance. Statistical significance levels of the
estimated path coefficients were determined using a jackknife procedure. The f-value with
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Table 6
Measure of strategic activities

Prospector
Our firm leads in innovations in its industry
Our firm believes that being ‘first-in’ in the industry is attained through the development of new products/
services
Our firm responds rapidly to early signals of opportunities in the environment
Our firm’s actions often lead to a new round of competitive activity in the industry
Our firm adopts quickly promising innovations in our industry

Analyzer
The innovations which are chosen by our firm are carefully examined
Our firm carefully monitors competitors’ actions in our industry

Defender
Our firm tries to locate a safe niche in a relatively stable products/services domain
Our firm tries to maintain a safe niche in a relatively stable products/services domain
Our firm tends to offer a narrower set of products/services than its principal competitors
Our firm concentrates on trying to achieve the best performance in a relatively narrow product-market
domain
Our firm tries to maintain a limited line of products/services
Our firm tries to maintain a stable line of products/services

Reactor
Compared to its competitors in the industry, our firm is aggressive in maintaining its products/services
domain. (reverse)
Our firm takes many risks. (reverse)
Our firm responds to areas in which its environment puts pressure on it

n — 1 degrees of freedom, where n is the number of subsamples used in the jackknife
procedure, is the jackknife estimate of the path coefficient divided by the standard error
(Barclay et al., 1995).

Indicators with loadings equal to 0.5 or greater determined the specific profile of
technological deployment. These indicators are the components of a specific profile of
technological deployment associated to a specific type of strategic activities.

Table 7
Measure of organizational performance

Sales growth
The sales growth position relative to our principal competitors
My satisfaction with sales growth rate
The market share gains relative to our principal competitors

Profitability
The return on corporate investment position relative to our principal competitors
My satisfaction with return on corporate investment is
My satisfaction with return on sales is
The net profit position relative to our principal competitors is
The financial liquidity position relative to our principal competitors is
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Fig. 2. Detailed research model.

5. Results

The detailed research model is presented in Fig. 2 and the test results are presented in
Figs. 3—6. Hypothesis 1 tested the relationship between each type of strategic activities
and organizational performance. A positive and significant relationship was observed
between prospector strategic activities and organizational performance (path = 0.37,;
P < 0.001), while a negative and significant relationship was found between reactor
strategic activities and organizational performance (path = —0.32; P < 0.001). Other
relationships tested for hypothesis 1 (analyzer and defender) were not significant. There-
fore, prospector strategic activities enhance organizational performance, while reactor
strategic activities impede organizational performance.

Prospector

Strategic T 0.37 ***

Activities »Growth

T

: . Organizational
LO:ZZE Performance

0.83
Technological | . 0.02 \Profitability

Deployment

}93 . jo;m\
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Fig. 3. Prospector path coefficients.
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Fig. 4. Analyzer path coefficients.

Hypothesis 2 tested for the existence of profiles of technological deployment specific to
each type of strategic activities. A positive and significant relationship was observed
between prospector strategic activities and technological deployment (path = 0.27;
P < 0.001). The latter is composed of three significant components which are the strategic
impact of the information system department (A = 0.93), the technological architecture
(A=0.75) and the information system performance evaluation (A = 0.73). Another
positive and significant relationship was also observed between the analyzer strategic
activities and technological deployment (path = 0.18; P < 0.01). The latter is composed
of four significant components, which are the strategic impact of the information system
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[-0.58 |
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Fig. 5. Defender path coefficients.
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Fig. 6. Reactor path coefficients.

department (A = 0.85), technological architecture (A = 0.86), technological scanning
(A = 0.63), and information system performance evaluation (A = 0.75). A significant,
yet negative, relationship was observed between the defender strategic activities and
technological deployment (path — 0.17; P < 0.05). The latter is composed of four signif-
icant components which are the strategic impact of the information system department
(A = 0.85), technological architecture (A = 0.78), technological scanning (A = 0.66), and
information system performance evaluation (A = 0.81). No significant relationship was
found relative to the reactor strategic activities. Therefore, there exist two different profiles
of technological deployment: one more outward oriented and includes technological scan-
ning, and the other more inward oriented excluding it. The outward profile is positively
linked to the analyzer strategic activities and negatively linked to the defender strategic
activities while the inward profile is positively linked to prospector strategic activities.
Hypothesis 3 tested the relationship between the profiles of technological deployment
and organizational performance for each of the strategic activities. The hypothesis was
supported for the outward profiles of technological deployment. A positive and significant
relationship was observed for the analyzer strategic activities between technological
deployment and organizational performance (path = —0.07; P < 0.05). The relationship
is positive since the sign of the path coefficient is negative such for the loadings of
the organizational performance constructs (A = —0.79 for sales growth; A = —0.93 for
profitability). Another positive and significant relationship was observed for the defender
strategic activities between technological deployment and organizational performance
(path = —0.13; P < 0.01). The relationship is positive since the sign of the path coeffi-
cient is negative such for the loadings of the organizational performance constructs
(A = —0.58 for sales growth; A = —1.00 for profitability). Other relationships tested for
hypothesis 3 (prospector and reactor) were not significant. Therefore, the profile of
technological deployment previously defined for the analyzer strategic activities directly
enhances organizational performance. However, since technological deployment is
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negatively linked to defender strategic activities, it does not contribute to the enhancement
of organizational performance in this case, despite the link between technological deploy-
ment and organizational performance being positive.

6. Discussion

This section discusses the results obtained from the hypothesis testing by type of
strategic activities and presents more information on the directions of the relationships,
thereby explaining the role of the mediating variables and concludes with some limitations
of the study.

6.1. Prospector strategic activities

Organizations involved in prospector strategic activities tend to improve their organiza-
tional performance and deploy effectively their information technology (see Fig. 3). Such
organizations are the first to react to signals of change in their branch of industry, and are
the leading innovators in the development of new products or services. However, the
technology is not the primary driver of organizational performance. This is understandable
since these firms have more capabilities in finding new ideas, launching new products and
are more open to taking risks than they have finding and applying information technology
to gain a competitive advantage. It is their excellence in prospector strategic activities that
makes them more effective and more performant, not their knowledge of technology. The
profile of technological deployment observed in these firms is more inward than outward
oriented. Firms involved in prospector strategic activities do not practice technological
scanning on a regular basis. However, they recognize that it is important for members of
the IS department to participate in strategic meetings. They ask their IS department to play
the role of technological facilitator and to foster technological innovation. It is important
for them that the technological architecture be flexible and open, and support the rapid
changes required by a new project. Finally, new systems are assessed for their effective-
ness and efficiency. The results indicate that prospector strategic activities are related to a
higher organizational performance and are positively associated with an inward profile of
technological deployment.

6.2. Analyzer strategic activities

Organizations carrying out analyzer strategic activities tend to make effective use of
their information technology (see Fig. 4), which in turn leads to higher performance.
Analyzer strategic activities involve watching competitors’ activities closely and carefully
evaluating possible organizational innovations. Information technology is a valuable
instrument to increase performance relative to the competition and one could argue that
these organizations have facility in using technology to increase organizational
performance. It might explain why results indicate a direct link between technological
deployment and organizational performance. The outward orientation of the profile of
technological deployment of these firms is another explanation. Technological scanning is
an additional characteristic to the inward technological profile, typical of prospector
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strategic activities. The addition of the technological scanning component relates closely
to the behavior of the analyzer strategic activities. Technological scanning includes
scrutiny of the environment, constant acquisition of new knowledge with respect to infor-
mation technology and technological applications, the reading of journals specific to
information technology and the participation in professional associations. Companies
that carry out analyzer strategic activities further encourage their personnel to train in
the application of new information technologies.

6.3. Defender strategic activities

Defender strategic activities are not directly associated with a higher level of organiza-
tional performance. It was observed that technological deployment is antithetic to the
defender type. Indeed, the less an organization acts as a defender, the more advanced is
its technological deployment. In return, the technological deployment leads to a higher
performance. Hence, the defender type is counter-productive in terms of organizational
performance as it restrains technological development (see Fig. 5). Defender strategic
activities aim to reduce costs and to maximize the efficiency and effectiveness of
production while avoiding organizational change as much as possible. The results of
the survey indicate that such companies do not react very quickly to changes imposed
by the environment. In fact, it looks like the benefits normally associated with information
technology are repressed by the defender strategic activities. This illustrates how difficult,
but indispensable, it is for defender strategic activities to adjust to new technological
changes. It is thus essential that these companies evaluate the costs and benefits of
implementing new IS. They should reassess the positive impact that information
technology could have on the bottom line.

6.4. Reactor strategic activities

A significant and negative link was observed between the reactor strategic activities and
organizational performance (see Fig. 6). This suggests that reactor strategic activities
impede organizational performance, or else, that organizations with a high level of
profitability tend not to be of a reactor type. What more, organizations in a low profitability
context tend to adopt a reactive strategy. No profile was identified for reactor activities
since to be in reaction means that there are no specific orientations given to strategic
activities. It is thus quite normal to lack any specific profile of technological deployment.

6.5. Directions of relationships

Not only does the profile of technological deployment vary with the type of strategic
activities, the direction and magnitude of the relationship also vary. While technological
deployment is positively related to strategic activities in the case of prospector and
analyzer, a negative relationship was observed for defender strategic activities and no
relationship was observed for the reactor types. In addition to these results, it is worthwhile
to discuss the direct and indirect effect of strategic activities and technological deployment
on organizational performance. The question to raise is: do both exogenous variables have
an effect on organizational performance and if so, is it a direct or an indirect effect?
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In the case of prospector strategic activities, this type has a direct effect on organiza-
tional performance while technological deployment has an indirect effect on performance
through the prospector type. Information technology might help the firms involved in
prospector strategic activities, but, by itself, it will not increase organizational perfor-
mance. Thus, the main effect on organizational performance comes from the actions taken
at the strategic activities level, supported by an adequate deployment of information
technology. For firms involved in analyzer strategic activities, this choice of strategy
has no direct effect on their organizational performance; it is through technological
deployment that these strategic activities have an indirect effect. These firms gain in
relying on a solid technological deployment.

Choosing the defender strategic activities does not improve organizational performance
directly. It is again through technological deployment that such activities could influence
organizational performance. However, as a note of caution, the characteristics of defender
strategic activities tend to inhibit technological deployment, and in turn impede organiza-
tional performance. It is thus suggested that firms change strategic activities if they wish to
improve their organizational performance. Finally, for firms applying reactor strategic
activities, technology is of no help. It has no direct or indirect effect on organizational
performance, while the reactor strategic activities themselves have a direct, but negative
effect on organizational performance.

In sum, an inward profile of technological deployment helps firms deploying prospector
strategic activities improve their organizational performance; companies involved in
analyzer strategic activities should rely on an outward profile of technological deployment
in order to increase their organizational performance; and firms applying defender and
reactor strategic activities would be better off changing strategy if they wish to perform in
the future.

6.6. Limitations

This study has some limitations. First, in terms of reliability, the number of items
supporting some dimensions of Miles and Snow’s instrument could be increased. Second,
the questionnaire approach is not entirely free from the subjectivity of the respondent. And
third, due to the necessity of pairing questionnaires within organizations, the final response
rate is somewhat lower that it would have been had only one questionnaire per organiza-
tion been used.

7. Conclusions

In summary, the first hypothesis has supported the existence of a positive link between
strategic activities and organizational performance for the activities of prospector, and a
negative link for the activities of reactor. The second hypothesis, corresponding to the
relationship between strategic activities and different profiles of technological deployment
is accepted for the activities of prospector, analyzer, and defender. Finally, the third
hypothesis, which concerns the existence of positive relationships between strategic activ-
ities, specific profiles of technological deployment and organizational performance, is
accepted for the activities of prospector and analyzer. An inward profile of technological
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deployment contributes indirectly to organizational performance for the prospector stra-
tegic activities, while an outward technological profile contributes directly to organiza-
tional performance for the analyzer strategic activities. These results indicate that
organizations could enhance their performance by supporting prospector or analyzer
strategic activities, and deploying their information technology accordingly.

In terms of future research, this study could be resumed using other modes of
operationalization of strategic activities such as those applied by Porter (1980), Wiseman
(1988) and Venkatraman (1989b). The concept of fit could also be explored using other
theoretical approaches such as covariation and gestalt (Bergeron et al., 2001). Finally,
conducting the study among small and medium-sized firms would further advance the
research.

References

Abernethy, M.A., Guthrie, C.H., 1994. An empirical assessment of the fit between strategy and management
information system design. Accounting and Finance, 49—66.

Ansoff, H.I., Stewart, J.M., 1967. Strategies for a technology-based business. Harvard Business Review 45 (6),
71-83.

Barclay, D., Higgins, C., Thompson, R., 1995. The partial least squares (PLS) approach to causal modeling:
personal computer adoption and use as an illustration. Technology Studies 2 (2), 285-309.

Bergeron, F., Raymond, L., 1995. The contribution of information technology to the bottom line: a contingency
perspective of strategic dimensions. Proceedings of the International Conference on Information Systems,
Amsterdam. pp. 167-181.

Bergeron, F., Buteau, C., Raymond, L., 1991. Identification of strategic information systems opportunities:
applying and comparing two methodologies. MIS Quarterly 15 (1), 89-103.

Bergeron, F., Raymond, L., Gladu, M., Leclerc, D., 1998. The contribution of information technology to the
performance of SMEs: alignment of critical dimensions. Proceedings of the European Conference on Infor-
mation Systems, Aix-en Provence.

Bergeron, F., Raymond, L., Rivard, S., 2001. Fit in strategic information technology management research: an
empirical comparison of perspectives. Omega 29, 125-142.

Boar, B.H., 1994. Aligning Information Technology with Business Strategies. Wiley, New York, p. 354.

Busch, J., 1999. IT should get more involved in strategic planning process. Internet Week Issue, p. 755.

Chan, Y.E., Huff, S.L., Barclay, D.W., Copeland, D.G., 1997. Business strategic orientation information systems
strategic orientation and strategic alignment. Information Systems Research 8 (2), 125-150.

Chin, W.W., Fee, T., 1995. PLS Graph Software, Version 2910208.

Chin, W.W., Marcolin, B.L., Newsted, P.R., 1996. A partial least squares latent variable modeling approach for
measuring interaction effects: results from a Monte Carlo simulation study and voice mail emotion/adoption
study. Proceedings of International Conference on Information Systems, Cleveland.

Conant, J.S., Mokwa, M.P., Burnett, J.J., 1989. Pricing and performance in health maintenance organizations: a
strategic management perspective. Journal of Health Care Marketing 9 (1), 25-36.

Das, S.R., Zahra, S.A., Warkentin, M.E., 1991. Integrating the content and process of strategic MIS planning with
competitive strategy. Decision Sciences 22, 953-984.

DeLone, W.H., McLean, E.R., 1992. Information systems success: the quest for the dependent variable. Informa-
tion Systems Research 3 (1), 60-95.

Dess, G.G., Robinson, R.B., 1984. Measuring organizational performance in the absence of objective measures:
the case of the privately-held firm and conglomerate business unit. Strategic Management Journal 5, 265—
273.

Fornell, C., Larcker, D., 1981. Evaluating structural equation models with unobservable variable and measure-
ment error. Journal of Marketing Research 18, 39-50.

Freeman, C., 1974. The Economics of Industrial Innovation. Penguin, Harmondsworth, England.



98 A.-M. Croteau, F. Bergeron / Journal of Strategic Information Systems 10 (2001) 77-99

Hair, J.F., Anderson, R.E., Tatham, R.L., Black, W.C., 1992. Multivariate Data Analysis with Readings. 3rd ed.
Macmillan, New York.

Hambrick, D.C., 1980. Operationalizing the concept of business-level strategy in research. Academy of Manage-
ment Review 5 (4), 567-575.

Hambrick, D.C., 1983. Some tests of the effectiveness and functional attributes of miles and snow’s strategic
types. Academy of Management Journal 26 (1), 5-26.

Henderson, J.C., Venkatraman, N., 1999. Strategic alignment: leveraging information technology for transform-
ing organizations. IBM Systems Journal 38 (2/3), 472—-484.

Hulland, J., 1999. Use of partial least squares (PLS) in strategic management research: a review of four recent
studies. Strategic Management Journal 20, 195-204.

Igbaria, M., Greenhaus, J.H., 1992. Determinants of MIS employees’ turnover intentions: a structural equation
model. Association for Computing Machinery Communications of the ACM 35 (2), 35-49.

Janz, B.D., Brancheau, J.C., Wetherbe, J.C., 1996. 1994 Key information systems management issues. MIS
Quarterly 20 (2), 225-243.

Julien, P.-A., Raymond, L., Jacob, R., Ramangalahy, C., 1996. Patterns and determinants of technological
scanning: an empirical investigation of manufacturing SMEs. Proceedings of the Babson College Foundation
Entrepreneurship Research Conference, Seattle.

Karimi, J., Gupta, Y.P., Somers, T.M., 1996. Impact of competitive strategy and information technology maturity
on firms’s strategic response to globalization. Journal of Management Information Systems 12 (4), 55-88.

Luftman, J., 1998. Enablers and Inhibitors. Information Week, September 14, pp. 283-286.

McFarlan, E.-W., McKenney, J.L., Pyburn, P., 1983. The information archipelago — plotting a course. Harvard
Business Review 61 (1), 145-156.

Miles, R.E., Snow, C.C., 1978. Organizational Strategy Structure and Process. McGraw-Hill, New York.

Miller, D., 1987. Strategy making and structure: analysis and implications for performance. Academy of Manage-
ment Journal 30 (1), 7-32.

Miller, D., 1996. Configurations revisited. Strategic Management Journal 17 (7), 505-512.

Mintzberg, H., 1979. The Structuring of Organizations. Prenctice-Hall, Englewood Cliffs, NJ, p. 512.

Namiki, N., 1989. Miles and Snow’s typology of strategy, perceived environmental uncertainty, and organiza-
tional performance. Akron Business and Economic Review 20 (2), 72-88.

Nunnally, J., 1978. Psychometric Theory. 2nd ed. McGraw-Hill, New York.

Parnell, J.A., Wright, P., Tu, H.S., 1996. Beyond the strategy-performance linkage: the impact of the strategy-
organizational-environment fit on business performance. American Business Review 14 (2), 41-50.

Parry, M., Parry, A.E., 1992. Strategy and marketing tactics in nonprofit hospitals. Health Care Management
Review 17 (1), 51-61.

Porter, M.E., 1980. Competitive Strategy: Techniques for Analyzing Industries and Competitors. Free Press, New
York.

Porter, M.E., Millar, V.E., 1985. How information gives you competitive advantage. Harvard Business Review 63
(4), 149-160.

Raphaelian, G., Broadbent, M., 1999. Top CIO Issues for 1999: Juggling Eggshells. GartnerGroup.

Raymond, L., Paré, G., Bergeron, F., 1995. Matching information technology and organizational structure: an
empirical study with implication for performance. European Journal of Information Systems 4, 3—16.

Sabherwal, R., Kirs, P., 1994. The alignment between organizational critical success factors and information
technology capability in academic institutions. Decision Sciences 25 (2), 301-330.

Saviano, J.P., 1997. IT Trends CIO Magazine, June 1 Issue.

Segev, E., 1987. Strategy strategy-making and performance in a business game. Strategic Management Journal 8,
565-5717.

Shortell, S.M., Zajac, E.J., 1990. Perceptual and archival measures of miles and snow’s strategic types: a
comprehensive assessment of reliability and validity. Academy of Management Journal 33 (4), 817-832.

Smith, K.G., Guthrie, J.P., Chen, M.J., 1989. Strategy size and performance. Organizational Studies 10 (1), 63—
81.

Snow, C.C., Hrebiniak, L.G., 1980. Strategy distinctive competence and organizational performance. Adminis-
trative Science Quarterly 25, 317-336.

Sutcliffe, K.M., 1994. What executives notice: accurate perceptions in top management team. Academy of
Management Journal 37 (5), 1360-1378.



A.-M. Croteau, F. Bergeron / Journal of Strategic Information Systems 10 (2001) 77-99 99

Tavakolian, H., 1989. Linking the information technology structure with organizational competitive strategy: a
survey. MIS Quarterly 13 (3), 309-317.

Thomas, A.S., Litschert, R.J., Ramaswamy, K., 1991. The performance impact of strategy-manager coalignment:
an empirical examination. Strategic Management Journal 12, 509-522.

Thompson, R.L., Higgins, C.A., Howell, .M., 1991. Personal computing: toward a conceptual model of utiliza-
tion. MIS Quarterly 15 (1), 125-143.

Venkatraman, N., 1989a. The concept of fit in strategy research: toward verbal and statistical correspondence.
Academy of Management Review 14 (3), 423-444.

Venkatraman, N., 1989b. Strategic orientation of business enterprises: the construct dimensionality and measure-
ment. Management Science 35 (8), 942-962.

Vitale, M.R., Ives, B., Beath, C., 1986. Linking information technology and corporate strategy: an organizational
view. Proceedings of the Seventh International Conference on Information Systems, San Diego, California,
pp. 265-276.

Weill, P., Olson, M.H., 1989. An assessment of the contingency theory of management information systems.
Journal of Management Information Systems 6 (1), 59-85.

Wiseman, C., 1988. Strategic Information Systems. Irwin, Illinois.

Zahra, S.A., Covin, J.G., 1993. Business strategy, technology policy and firm performance. Strategic Manage-
ment Journal 14 (13), 451-478.

Zahra, S.A., Pearce I, J.A., 1990. Research evidence on the miles and snow typology. Journal of Management 16
(4), 751-768.



