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A Study for Strategic Congruence Effects of

Information System Technology Structure
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Abstract

In a study involving 52 large organizations in the savings
institutions  industry, the relationship between information
systems technology(IT) structure and competitive strategy
was investigated based on structural contingency theory.
Two dimensions of IT structure and two types of
competitive strategy were employed to test a contingency
model. It was found that enhanced congruence between IT
structure and competitive strategy was associated with
higher competiive advantage. The structural dimension
significantly associated with the "defender" strategic stance
was more centralized and more integrated application of IT,
while the structural dimension significantly associated with
"prospector” positioning was more decentralized and less
integrated application of IT.

I. INTRODUCTION

In recent years, there has been increasing recognition of
the strategic value of information system technology(IT) in a
wide range of businesses[12],[35],[37],{40]. Billions of dollars
are invested in the design and implementation of strategic
information  systems(SIS) every year. Expenditures on
computer resources amount to nearly forty percent of the
capital investment by U.S. businesses each year. More than
one-half trllion dollars have already been spent on
information systems. Investment in SIS is expected to

increase even more rapidly in the near future. Despite the
substantial financial commitment organizations make to IT,
there has been continuing difficulty in accurately assessing
the benefits of these investments.

IT is too important to remain the sole domain of
technologists. Senior executives and line managers are
increasingly tuming their attention toward opportunities for
achieving competitive advantage through IT[3]. In particular,
they are struggling to strategize how these new
technologies can be linked to their organization’s activities in
innovative ways that create sustainable competitive
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advantage.

SISs are now considered as one of the most important
weapons used by an organization in gaining competitive
advantages[22]. Thus, the success of an SIS depends on
its ability to establish or enhance compefiive advantages
[29]. One of the factors identified as being significant in SIS
success is IT structure. Structuring an organization
effectively is paramout for the survival of the organization.

The dominant approach to explaining organizational
structure in the management literature has been the
structural contingency theory, which argues that the design
of the organization should depend on various contextual
factors. The present study is designed to answer the above
questions by applying the structural contingency theory. The
empirical and theoretical development of the structure
-strategy relationship has progressed rapidly since structural
contingency theory was developed. Galbraith and
Nathanson[13] provided the direction for developing this link
in models of organization design. This line of research has
posited that organizational performance is contingent on a
congruence between strategy and structure, and that
organization structures should depend on the strategies
used.

IT Structure Var. .
oo Competitive Strategy
-Centralization
: —-Prospector -Defender
-Integration
Congruence Environmental Factors
- External
- Organizational
- User
Competitive - T Development
Advantage

Figure 1. Overall Research Framework

Based upon structural contingency theory, it seems logical
to infer that a match between IT structure and competitive
strategy leads to ompetitve advantage. The success of a

strategic information system is based on how well it
responds to the demands and expectations of its organization.

The purpose of this research is to test a contingency
prediction of competitive advantage. in contingency theory
an asserfion of fit implies relationship between two
variables, which in tun predicts a third variable[28]. The
overall research framework is shown in Figure 1.

Il. LITERATURE REVIEW

Organizational context refers to the characteristics of the
organization that tend to influence the relationship between
an IT application and organizational performance. Contextual
factors can be any characteristic of an organization that will
moderate the relationship between [T application and SIS
SUCCESS.

Weill and Olson(38] identified four organization context
variables that made up conversion effectiveness: top menagement
commitment to the IT, organization experience with the IT,
satisfaction with the IT, and the extent of political turbulence
within the organization.

Terry Anthony Byrd. & Douglas E. Tumer1[34] are to offer
an exploratory analysis into the relationship between flexible
IT infrastructure and competitive advantage. A canonical
correlation analysis is used to explore this relationship. The
findings support the view that there is a positive relationship
between flexible IT infrastructure and competitive advantage.

In summary, an organization should structure its IT to
conform with its overall organizational context variables,
such as organizational decision-making structure, managerial
philosophy, organizational form, organizational size, and
organizational competitive strategy{1],(8].

The existence of a fit between structure and organizational
context has been of interest to researchers, but the results
to date have been difficult to integrate and often conflict.
Moreover, the importance of strategic role in IT application
has been of interest to many researchers throughout the
1990s, but litle research has considered organizational
competitive strategy as an important organizational context
variable.

- 41 -



g2 23k =74] ‘04 Vol.4 No.1

1. THEORETICAL BACKGROUND

A generally accepted tenet of business policy is that
management will form an organization structure congruent
with the requirements of strategy{d]. The root of this
argument stems from studies which indicate that
relationships between strategy and structure exist. The
second reason for this argument is that the choice of
organization structure will make a difference in strategy
implementation. A compatible match between these two
variables will faciltate the implementation part of a
strategy{9],[15].

Thus, it is reasonable to investigate the relationship
between T structure and competitive strategy based on the
theoreticall background of stucture and strategy. Also,
structural contingency theory connects these two variables
and SIS success.

Ahituv et al[2), using a sample of 303 organizations,
tested the relationship between organization attributes and
the deployment of hardware resources. The salient finding
was that the most influential variable is distribution of
decision making processes in the organization. No significant
relationships were found between hardware distribution,
organizational structure, and the size of the organization.

Tavakolian[33], in a study of 52 large organizations in the
computer components industry, investigated the relationship
between IT structure and organizational strategy. The major
finding was that IT structure, as measured by the locus of
responsibiliies for information systems, is strongly refated to
organizational strategy.

There are common weaknesses in the research design of
empirical investigations based on the above literature.
Although the importance of 1T as a tool for organizational
strategy is emphasized, litle empirical research considers
competitive strategy as an organizational context variable.
Moreover, all of these studies do not treat organizational
competiive advantage as a dependent variable. Most
utilized financial performance measures such as return on
investment(ROI), retum on assets(ROA), or profitability, in a
simple correlational research design without controliing
extraneous variables.In the absence of adequate confrol, the
existence of simple comelation between two variables does

not revea anything about the nature of the underlying
relationship. Without controlling the effects of extraneous
variables upon the dependent variable, the relationship
among the dependent and independent variables cannot be
accurately measured.

2. HYPOTHESES

A prospector is indined to have complex coordination
mechanisms with decentralized control. Based upon Miles
and Snow's theory, it is logical to expect that the IT
structure of a prospector must be more decentralized in
locus of authority for 1T activities than that of a defender.

A defender is usually in a position to establish a stable
IT and IT structure suitable to gain maximum competitive
advantage from IT application. A defender has a tendency
to rely on both centralizaion of decision making and a
vertical integration system. Also, the degree of IT integration
is dependent upon the organization's strategic type due to
the interdependence of IT[27).

Acceptance of IT as a strategic business factor is now
commonplace. Because recent organizations strategically use
IT to gain competitive advantage{3],[16], it seems logical to
infer a strong relationship between competitive strategy and
IT structure. Based upon structural contingency theory, the
relationship between IT structure and competiive strategy
implies an interaction, which predicts a third variable
(competitive advantage).

Building upon an understanding of the organizational
competitive strategy typology and [T structure dimensions,
we can explore the best match, in terms of organizational
competitive advantage, between the sfrategy types and the
IT structure dimensions. Based on the above discussion
the Hypotheses are:

Hi: A centralized IT of an organization will interact with
the organization's strategy to influence its competitive
advantage.

Hia: When an organization is a defender, centralization of
IT will positively influence competitive advantage.

Hib: When an organization is a prospector, centralization
of IT will negatively influence competitive advantage.

H2: IT integration of an organization will interact with the
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organization's strategy to influence its competitive advantage.
H2a: When an organization is a defender, integration will
positively influence competitive advantage.
H2b: When an organization is a prospector, integration will
* negatively influence competitive advantage.

Hl. RESEARCH DESIGN AND RESULTS

1. MEASURES

Competitive Strategy: The present study applies the
competitive strategic typology framework developed by Miles
and Snow{21] because of its comprehensiveness[41].

IT Structure: Two dimensions are commonly accepted as
representing [T structure. These dimensions are [T
centralization and IT integration.

IT Cenfralization: Tavakolian's[33] instrument measuring
the degree of IT centralization is used to operationalize IT
centralization.

IT Integration: IT is driving new and powerful forms of
integration in companies5]. Integration of IT throughout the
organization is an important factor in the strategic use of
17}

Dependent Variable: In this study, competitive advantage
(CA) measures are used fo represent SIS success because
commonly used financial measures may be inappropriate in
the case of strategic use of IT. To measure the extent to
which [T provides compeftive advantage, Sethi's[29]
instrument "Competiive Advantage from an Information
Technology Application” were employed.

Extraneous Variables: The extraneous variables included
in the research design are organizational size, organizational
structure, organizational rank of
management support, and user participation.

IS manager, top

2. METHODOLOGY AND TEST OF HYPOTHESES

In this research, the unit of analysis is the savings
institution  organization. [n arder to find a relationship
between IT structure, competitive strategy, and competitive
advantage, the linkage among them must be bounded by
the unit of analysis.

A field survey was used for data collection because of

the large sample size requirement. The sample consisted of
52 savings institutions listed in the 500 largest savings
institutions directory in the U.S. The main research design
in this study is a cross-sectional survey using a mail
questionnaire. Each participating savings institution is asked

to respond to two different questionnaires. One
questionnaire is directed at the CEO or a senior
management member who oould accurately express the

opinions of the head of the institution. The second
questionnaire is directed to the top level IS manager.

The interaction hypotheses were tested using hierarchical
multiple analysis as suggested by Blalock[6]. In this study, it
was hypothesized that competiive advantage was affected
by the interaction between IT structure and competitive
strategy. That is, the form of relationships between IT
structure and SIS success is contingent upon the
competitive strategy.

3. CORRELATION AMONG VARIABLES

Table 1 represents the zero-order correlation matrix
among competive advantage and the independent
variables. As can be seen from the table, [T centralization
is highly correlated with organizational structure (0.251,
p=0.05).

The degree of centralized IT activities is highly correlated
with the structure of the organization (0.251, p=0.05). User
involvement is significantly correlated with top management
support (0.325. p=0.05). The opportunities for users to get
involved in the functions of IT increased with an increase in
top management support. Also, there was a high correlation
between the organizational rank of IS director (-0.319,
p=0.05), measured by the number of levels below the
President/CEO, and the degree of user involvement. The
negative correlation means that the higher the IS director's
organizational rank, the more opportunites for user
involvernent.

Asset size is highly correlated with the organizational rank
of the IS director (-0.374, p=0.01). The larger the asset
size, the higher the IS director's organizational rank. The
structure of the organization is highly correlated with the
organizational rank of the IS director (-0.266, p=0.05). The
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more decentralized the organization, the higher the IS
director’'s organizational rank.

Finally, the competitive advantage of savings institutions is
significantly correlated with the centralization of IT (0.272,
p=0.05), asset size (0.278, p=0.05), and top management
support (0.517, p=0.01) of the organization. Asset size and
top management support are controlled as extraneous
variables.

Table 1. Correlations among Variables

E1 and E2 are effect coding for competitive strategy
E3 and E4 ae the interaction of IT centralization-competitive
strategy for competitive advantage

In models (1) and (2), the oconstituent variables of
centralization x competiive strategy (E1, E2, E3, E4, ITCENT)
were included topartial out all the lower order main effects
from the higher order interaction effect. In model (2), IT
centralization-competitive strategy interaction was added to
model (1).

Construct CA ITCENT ITINT UINVOL ASSET OSTR ISLEVEL
ITCENT 0.272
ITINT 0.193 0.175
UINVOL 0.059 0.018 0.105
ASSET 0.278 -0.032 0.042 0.008
OSTR 0.053 0.251 0.211 0.027 0.014
ISLEVEL -0.098 0.243 0.232 0.319 0.374 -0.266
TOPPART 0517 0.183 0.096 0.325 -0.086 0.022 0.1

Notes: N=52 * p<(05* p<01

CA is the overall competitive advantage of the organization
ISLEVEL is the organizaional rank of the responsible
executive

OSTR is the degree of organizational structure
TOPPART is the level of top management support
ASSET is the fotal asset size of savings institution
UINVOL is the level of user participation
development

ITCENT is the degree of IT centralization

ITINT is the degree of IT integration

in SIS

4. RESEARCH RESULTS
Hypothesis 1

In order to test hypothesis 1 the following regression
formulas were developed:

CA = Bl + BXTOPPART + B3xISLEVEL + B4xOSTR +
B5SxXASSET + B6xUINVOL + B7XITCENT + B8XE1 + BO9xE2
+e )]
CA = Bl + B2XTOPPART + B3xISLEVEL + B4xOSTR +
BSXASSET + B6xUINVOL + B7xITCENT + B8xE1 + BOxE2
+ B10xE3 + B11xE4 + e @

The regression results are presented in Table 3. The
F-ratios for both models were significant at an alpha level
of 0.05. A test was performed to see whether the addition
of the interaction term resulted in a significant increment in
the percent of variance explained in the citerion variable.
The regression result, a one-tailed test, indicated that the
centralization-competitive  strategy  interaction, H1, was
significantly different from zero at an apha of 0.05. The
investigation of H1 indicates that [T centralization
significantly influenced the competiive advantage when the
extraneous variables were controlled.

Further analysis to test the subhypotheses, H1a and Hib,
was performed. Examining the sign of the interaction term
can indicate whether the effect is in the hypothesized
direction. As shown in Table 2, the direction of the
interaction for the defender strategy is posiive (Hia:
+2.37*). When an organization is a defender, centralization
positively influences compefitive advantage, an effect which
was significant at an alpha level of 0.05. In a prospector
organization, centralization negatively influences competitive
advantage, oonstituting another significant effect (H2b:
-1.33*). Thus, Hla and H2b were supported.
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Table 2. Direction of Hypothesis 1

1. Regression Model

CA = 2358-0.48xUINVOL+3.95xASSET
* +1,81xISLEVEL+5.70*XTOPPART

49.75"xE1 +27.21*%xE2 +2.37xE3 - 1.33"xE4

2, Effect Code
3. Directions of H1

(1) Defender (E1=1, E2=0)
237 x E3 - 1.33" x E4 = +237*xITCENT: positive
(@) Prospector (E1=0, E2=1)
237 x E3 - 1.33" x E4 = -1.33*XITCENT: negative

Notes: N=52 * p<05 * p<0f

E3 = EIXITCENT E4 = E2ITCENT

Table 3. Multiple Regression Results for H1

1.2x0OSTR
+1.52*xITCENT

Notes: N=52 * p<(05 ** p<.0i

Hypothesis 2

In order to test hypothesis 2 the following regression

formulas were developed:

CA = Bl + BXTOPPART + B3xISLEVEL + B4xOSTR +
B5XASSET + B6xUINVOL + B7xITINT + B8xE1 + BOxE2 +
B10xE3 + B11xE4 + e )

In model (4), the [T integration-competitive strategy
interaction term was added to model (3). The regression
results were also represented in Table 5. The F-ratios for
both models were significant at an alpha level of 0.01.
Testing the incremental B2 between model (3) and model
(4) indicated that the interaction between [T integration and
competitive strategy  significantly  influenced  competitive
advantage when the extraneous variables were controlled.

Further analysis to test H2a and H2b was performed.
Examining the sign of the interaction term can indicate
whether the effect is in the hypothesized direction. As is
shown in Table 4, the direction of the interaction with the

Veriables Model (1) Model 2 defender strategy was positive (+2.07), wh|d1 was.SIinfmnt
at an apha level of 0.01. For an organization which was a
TOPPART 581 570 defender, integration of IT positively influenced competitive
ASSET 355 395" advantage. When an organization was a prospector,
OSTR 1.9 1.2 integration of IT negatively (-1.35) influenced competitive
ISLEVEL 115 1.81 advantage. Thus, H2a and H2b were supported.
UINVOL 0.60 048
ITCENT 0.91 1527 Table 4. Direction of Hypothesis 2
E1 -3.02 -49.75*
E2 173 2zr21 1. Regression model
E3 237 CA = 60.11-0.91xUINVOL+1.82XASSET - 221xOSTR +
E4 -1.33 1.61xISLEVEL+5.49"XTOPPART+0.55xITINT- 23.98"xE1 +
R Square 0.461 0.603 13.92'xE2 + 2.07"xE3 - 1.35*E4
F-Ratio 3.649" 4.865™ 2. Effect code  E3 = E1 x ITINT E4 = E2 x ITINT
p(F) 0.0037 0.0003 3. Direction of H2
F-ratio increment 5.721* (p=0.0075) (1) Defender(E1=1, E2=0)

207 x E3 - 1.35* x E4 = +2.07"xITINT: positive
(2 Prospector(E1=0, E2=1)

207" x E3 - 1.35* x E4 = -1.35xITINT: negative
(3) Analyzer(E1=-1, E2=-1)

207 x E3 - 1.35* x E4 = -0.72TINT: negative

CA = B1 + BXTOPPART + B3xISLEVEL + B4xOSTR +
BSXASSET + BBXUINVOL + B7xITINT + B8xE1 + BOxE2 +

@

Notes: N=52 * p<05 * p<Oi
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Table 5. Multiple Regression Results for H2

Variables Mode! (3) Model (4)
TOPPART 6.20™ 5.49*
ASSET 3.00 1.82
OSTR -1.49 -2.21
ISLEVEL 1.00 1.61
UINVOL -0.82 -0.91
ITINT 0.53 0.55
Et 194 -23.98™
E2 112 13.92*
E3 207"
E4 -1.35*
R Square 0.416 0615
F-Ratio 2.760" 4,639
p(P 0.0199 0.0006
F-ratio increment 7.515" (p=0.0023)
Notes: N=52 * p<05 ** p<0Oi
IV. CONCLUSIONS
Summarizing the overall findings with respect to

organizational competitive strategy and IT structure, there
was a significant relationship between IT structure and
competiive strategy, and this relationship affected the
competitive advantage of savings institutions, as expected.
The structural dimension significantly associated with the
defender strategic stance was more centralized and more
integrated application of IT, while the structural dimension
significantly associated with the prospector strategy type was
more decentralized and less integrated application of IT.
These findings provide support for the major argument of
structural  contingency  theory in which  organizational
competiive advantage is contingent upon a congruence
between IT structure and competitive strategy.

The degrees of cenfralization and integration of IT are
depend upon the type of competitive strategy employed by
the savings institutions. The structure of the IT of an
organization with a defender stategy (a conservative
competitive strategy) is more centralized and integrated than
that of an organization with a prospector strategy (an
aggressive competitive strategy) for the purpose of gaining
competitive advantage. When an organization is a defender,
centralization and integration of IT positively influence

competitive advantage. On the other hand, when an
organization is a prospector, centralization and integration of
IT negatively influence competitive advantage.
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