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This study seeks to describe and explain the manner by which the environmental uncertainty, IT strategic

orientation and IT capabilities of manufacturing SMEs contribute to their IT performance, that is, to their
realization of benefits from the use of IT. A qualitative comparative analysis (QCA) allows to unveil three IT
capability configurations associated to high-IT performance firms. Dependent upon the configuration, the
core causal conditions involve an IT Defender strategic orientation, and various combinations of IT
managerial, functional, informational and technological capabilities. These results support the idea of a
gestalt alignment threshold for the IT capabilities of high-IT performance firms, that is, the idea that different
IT capability configurations can be equally effective.

1 INTRODUCTION

The need for information technology (IT) investment
in business enterprises keeps increasing and makes
growing demands on the information and
communication function of these organizations. This
is particularly true of manufacturing SMEs, who
recognize the challenge of investing in information
systems that provide the capacity to process the data
and generate the information that derive from their
dealings with their customers and other business
partners (Raymond et al., 2015). Many SMEs are
aware that investing in IT enables their survival and
competitiveness in a global, knowledge-based
economy, and allows them to benefit from their
product and process innovations (Marbert et al.,
2003). While IT-based solutions have considerably
increased the productivity and improved the
manufacturing process of these firms, they have also
provided them with greater flexibility by removing
the constraints of space and time, and by reinventing
organizational ways of doing business (Dibrell et al.,
2018)

With the opening of worldwide markets, SMEs
are affected by ongoing changes resulting in greater
environmental uncertainty and turbulence. If flexible
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enough, IT can be a major change agent, allowing
SMEs to face uncertainty and quickly adapt to
changing  market needs (Henderson and
Venkatraman, 1999). However, given the inherently
fragile nature of SMEs, the strategic role of IT is not
always fully exploited, giving rise to new managerial
challenges for these firms (Cragg, 2010). The barriers
to entry into emerging or existing markets are now
lower due to online offers and to customers being
more demanding and informed. In this context, IT
investments may quickly become obsolete
(Riemenschneider and Mykytyn, 2000).

Given the extensive investments in IT made by a
number of manufacturing SMEs, it is necessary to
anticipate the opportunities and threats that are
associated with these technologies, to discover the
mechanisms best suited to control and operate IT, and
to analyze their importance for the efficiency and
profitability of these enterprises (Kohli and Grover,
2008). The increasingly strategic role of IT within the
organization may give rise to problems related to the
management of IT that are not merely technical, but
also strategic and organizational in nature (Caldeira
and Ward, 2003). Therefore, it is of critical
importance for SMEs to have an understanding of
how their IT capabilities can provide them with the
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most business value from their investment in IT
(Clark et al., 1997, 2010).

In this regard, various configurations of IT
managerial, functional, informational and
technological capabilities (Raymond et al., 1995,
Sanders and Premus, 2005) should emanate from the
uncertainty perceived by an SME in its business
environment and the strategic role it assigns to IT,
that is, its IT strategic orientation (Philip and Booth,
2001, Venkatraman, 1994). Therefore, our research
question is the following: what are the appropriate
configurations of IT capabilities that allow SMEs to
be IT performing in various contexts of environmental
uncertainty and various types of IT strategic
orientation?

2 CONCEPTUAL FRAMEWORK

Given our research question, the conceptual
framework of this study combines theoretical
elements that underlie and integrate the following
notions in a configurational approach: IT
sophistication, to which are related environmental
uncertainty, IT strategic orientation and IT
performance. The theoretical background of this
study emanates first and foremost from Henderson
and Venkatraman’s conceptualization of the strategic
alignment of IT which means that the dynamic
coherence of the added-value obtained from IT is due
to an interplay between an organization’s business
strategy, organizational infrastructure, IT strategy
and IT infrastructure (Henderson and Venkatraman,
1999). These authors’ strategic alignment model
(SAM) emphasizes the need for coherence between
internal and external business activities in order to
meet the firm’s strategic objectives and improve its
organizational performance. While it has been
demonstrated that coherence between business
strategy and IT strategy contributes to both IT
performance and organizational performance
(Croteau and Bergeron, 2001, Kyobe, 2008), few
empirical studies have taken contextual factors into
account, i.e. factors that relate to the firm itself, its
business environmental, and its technological
context, that is, the well-known “TOE” framework
emanating from Tornatsky and Fleischer’s (1990)
work. While a number of empirical studies have
provided an understanding of the various contexts in
which the strategic alignment of IT contributes to the
attainment of business value from IT and to
organizational performance, many aspects of this
alignment have yet to be explored, such as the
alignment at the managerial, functional,
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informational and technological levels (Bergeron et
al., 2004). Such a specific study of the alignment of
the IT capabilities has not been researched in the past
and filling this research gap will contribute to a better
management and use of IT in SMEs.

Our research aims to find efficient configurations
of IT capabilities, environmental uncertainty, and IT
strategic orientation that allow SMEs to attain
business value from IT. Hence, our main research
objective is to discover the various IT capability
configurations appropriate for various IT strategic
orientation of SMEs in contexts of high and low
environmental uncertainty that allow SMEs to realize
benefits from their use of IT, that is, to achieve IT-
business value.

2.1 IT Sophistication

The notion of IT sophistication refers to the way IT is
managed and used by an organization, including the
manner by which IT is aligned with the firm’s
strategic objectives (Henderson and Venkatraman,
1999). Raymond, Paré and Bergeron (1995) were
among the first to define the concept of IT
sophistication and validate its measurement. Their
conceptualization of IT sophistication was
subsequently used by other researchers (Iacovou et
al., 1995, Pflughoest et al., 2003, Rai et al., 2006). IT
sophistication is a notion that is meant here to
encompass the diverse nature and interrelationships
of the SME’s IT capabilities (Bharadwaj, 2000, p.
171). Within this conceptualization, IT sophistication
addresses four complementary IT capabilities: the
managerial, functional, informational, and
technological capabilities.

The firm’s IT managerial capability comprises
the planning, control and evaluation mechanisms
required to manage its IT-based applications portfolio
(Raymond et al., 1995). For its part, the IT functional
capability is related to the autonomy of the IT
function and the location of this function within the
organization (Blili and Raymond, 1993).

The firm’s IT informational capability refers to
the transactional and managerial nature of the
implemented applications as well as its coverage of
the functional organization areas. This capability also
refers to the quality of the information, its use and its
integration (Marbert et al., 2003). For its part, the IT
technological capability refers to the number or
variety of technologies used by manufacturing SMEs
for operational and managerial purposes, its
communication networks and the IT security
mechanisms (Riemenschneider and Mykytyn, 2000).

While the concept of sophistication has been used
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in earlier research on the IT function, it has not been
used to measure the appropriateness of specific IT
capabilities and to test for the fit of these IT
capabilities in a context of environmental uncertainty
and specific IT strategy orientation in manufacturing
SMEs. This research intends to fill this knowledge

gap.
2.2  Environmental Uncertainty

As an exogenous determinant of IT sophistication,
environmental uncertainty increases an SME’s need
for external information (Christopher and Lee, 2004,
Fiss, 2011, Liuetal., 2012, Raymond et al., 2015). To
better understand the way organizations should
handle such a need to maintain or even increase the
business value of their IT investment, we refer to
information processing theory, viewed initially as an
integrating concept in organizational design
(Tushman and Nadler, 1978). This theory posits that
in a case of disequilibrium between information
processing requirements and information processing
capabilities, which can occur after a change in
environmental uncertainty, performing firms must
properly fulfil the information requirements by
appropriate IT capabilities to keep an acceptable (or
high) level of organizational performance (Dutot et
al., 2014). Information processing theory also posits
that as environmental uncertainty increases,
information requirements intensify and thus the need
to enhance the sophistication of the organization’s IT
capabilities. An organization will thus perform better
when there is a “fit” between its information
requirements and its response in terms of
management and use of IT (Cegielski et al., 2012;
Dutot et al., 2014). The information requirements of
an organization thus rely on the level of uncertainty
related to various internal and external factors.
However, it is unknown what specific IT capabilities
should be enhanced and to what extent they should be
improved to respond to changes in environmental
uncertainty.

2.3 IT Strategic Orientation

As an endogenous determinant of its IT
sophistication, the IT strategic orientation of a SME
refers to the centrality and criticality of IT in the
achievement of its business goals and the
implementation of its strategies (Philip and Booth,
2001). This notion is thus focused on the “core
business” and success of these organizations
(Venkatraman, 1994). In this regard, Ward, Taylor
and Bond (1996) proposed that the firm’s IT strategic
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orientation evolves in a three-period growth cycle: 1)
operational efficiency, 2) management and control of
the firm, and 3) strategic IS development. Similarly,
in the evolutionary model of the strategic role of IT
proposed by Philip and Booth (2001), each firm has
specific expectations with regard to IT that are
dependent upon its capacity to “align” these
technologies with its strategic goals. This alignment
may be difficult to attain given the ambidextrous
resolution strategies opposing short- and long-term IT
goals and IT project and program needs (Gregory,
2015). Although Miles and Snow (2003) suggest that
Prospectors differ from Defenders in their low
structure and low cost strategy (Fiss, 2011), it is still
unknown which IT capabilities or combinations of I'T
capabilities should be enhanced to support Prospector
versus Defender types of strategy.

2.4 IT Performance

The performance of the organization’s IT function
lies in its realization of business value from IT
investments and is thus the expected outcome of its
IT capabilities (Guillemette and Paré, 2012). Given
the complexity of assessing the benefits gained from
IT, specifically in relation to organizational
performance, a SME must consider the technical
obsolescence of software, the declining cost of work
units and operating software, development flows, and
operating costs when it evaluates its IT costs (Kan et
al., 2016). In this regard, DeLone and McLean (2003)
observed that user satisfaction is the dimension that
remains most important to assess IT performance.
The user here may be a SME manager or other
employee. Furthermore, for SMEs in particular, user
satisfaction is usually associated with managerial and
organizational benefits, that is, to IT-business value
(Pflughoest et al., 2003, Shi et al., 2005). Despite this
possibility to measure performance, it is still a
challenge for many enterprises to quantify the
benefits obtained from organizational and
infrastructural changes, better follow-up of customers
or even improved internal and external
communications (Guillemette and Paré, 2012).

3 RESEARCH MODEL

As illustrated in Figure 1, our research model views
IT sophistication as an alignment (“fit”) of IT
managerial, functional, informational and
technological capabilities, a gestalt perspective of
alignment being taken here. In this perspective,
different internally consistent capability



configurations may be equally effective (Bergeron et
al., 2001). This is in line with Fiss’s observation that
in an organizational context, several causal paths to
an outcome may lead to equifinal configurations,
each resulting in effective performance. Following
the developments presented in the conceptual
framework, the environmental uncertainty and its
strategic orientation with regard to IT are posited in
this research to be critical components of this gestalt,
while IT performance is posited to its outcome.

Consistent with the information processing theory
(Dutot et al., 2014, Gattiker, 2007, Venkatraman,
1994), our research model assumes that the level of
sophistication of IT capabilities is associated to the
level of environmental uncertainty. In the context of
high environmental uncertainty, be it market-related,
technological or competitive, the ambiguity
surrounding  future increases in information
requirements pushes firms to develop a more
sophisticated management and usage of IT in order to
meet these requirements. Uncertainty can cause
actions, routines and practices to mutate (Miner,
1990). In the case of high uncertainty, a high IT
sophistication of capabilities could be needed even
with a high rate of change in the environment. In the
case of low environmental uncertainty, a lower level
of IT sophistication may be sufficient to meet
information requirements, given the relative stability
of the business environment. Based on literature, it is
not clear however when precisely and under which
circumstances a high or higher level of IT
sophistication is needed and which specific IT
capabilities should be altered in situations of high
versus low environmental uncertainty. This research
aims to clarify this specific research question by
providing evidence to support the link between the
sophistication of IT capabilities and the level of
environmental uncertainty.

IT strategic orientation is defined by analogy to
Miles and Snow’s (2003) typology which is deemed
to be the most appropriate to conceptualize and
operationalize strategic orientation in the context of
SMEs (Escriba-Esteve, 2009). At the core of this
typology is the adaptive cycle through which a firm
continuously realigns its decisions with regard to the
entrepreneurial problem (the firm’s product-market
domain), to the engineering problem (technologies
and processes for production and distribution), and to
the administrative problem (establishment of roles,
relationships, and business processes). To parallel
Miles and Snow’s typology, we label as IT
Prospectors SMEs that are inclined to strategically
consider IT as necessary means to enable their new
product/market endeavours. In the same way, IT
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Defenders are SMEs that strategically conceive the
role of IT as one of supporting activities directed
towards satisfying the needs of current customers,
and ensuring production and organizational
efficiency. To some extent, the IT strategic
orientation is related to the environment forces and is
implemented through IT capabilities. Some gestalt
configurations will therefore be more effective than
others dependent upon the organizational context.

In the research model, we assume that a SME’s IT
strategic orientation will be associated to the
sophistication of its IT capabilities. More precisely,
IT Prospectors will be more likely to adopt or develop
IT aligned with product innovation and
organizational flexibility. By nature, IT Prospectors
are expected to experiment with a greater number of
technologies than IT Defenders, and to do so
effectively, they will need to enhance their
informational and technological capabilities. These
enhancements would aim at offering an effective but
not necessarily efficient response to the information
requirements given the exploratory nature of IT
Prospectors and the need to have short term effective
solution since projects can change on a regular basis.
Another point of view is that IT Prospectors should
be more inclined to enhance their managerial and
functional IT capabilities.

For a SME, the strategic alignment of IT
informational and technological capabilities should
be associated to the level of IT sophistication needed
to attain IT performance. Evolving in stable markets
in which they intend to reinforce their position, IT
Defender SMEs will likely less venture beyond the IT
solutions that have been well-proven within their
markets. However, in their quest for reliability and
efficiency with these IT solutions, they will need
greater IT managerial and functional sophistication.

The research model also suggests that the SME’s
IT performance is associated to the sophistication of
its IT capabilities. More precisely, the level of IT
performance achieved is linked to the firm’s
development of an appropriate mix of I'T managerial,
functional,  informational and technological
capabilities in line with its IT strategic orientation and
environment uncertainty. This calls upon the notion
of alignment which has been central for decades in
previous research on IT business value (e.g.,
Bergeron and Raymond, 1995, Charoensuk et al.,
2014) but limited itself to the management and use of
IT capabilities, without specifying which of the four
IT capabilities should be enhanced under various
organizational and extra-organizational conditions.
Following previous studies that have mainly
demonstrated the positive impact of IT strategic
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alignment on IT business value, we surmise that
SMEs will achieve higher levels of IT performance
than the industry insofar as they develop the “right”
combination of IT capabilities, befitting both their IT
strategic orientation as well as their environmental
uncertainty. Higher environmental uncertainty
requires higher levels of IT sophistication, and we
expect that SMEs operating in highly uncertain
environments that have developed more sophisticated
IT to meet their information requirements will
achieve higher levels of IT performance than SMEs
that have not responded positively to these new
organizational needs. Independently of environment
uncertainty, higher levels of IT performance are
expected from IT Prospector SMEs that have
developed higher levels of IT usage sophistication
(i.e., informational and technological needs) in
response to their IT strategic needs. Similarly, IT
Defender SMEs that have developed higher levels of
IT managerial and functional sophistication to match
their IT strategic orientation are expected to achieve
higher levels of IT performance than IT Defender
SME:s that have not done so.

Synthesizing these considerations, it is expected
that various causal relationships between
organizational (environmental uncertainty and IT
strategic orientation) and IT capabilities can be
observed in SMEs whose attain high-IT performance.

Environmental
Uncertainty

Earlier studies have not considered the interaction,
moderation and mediation effects of all causal
conditions simultaneously. This complex interplay
can hardly be observed with conventional statistical
approaches that assume linearity (Ganter and Hecker,
2014, Ragin, 2000). Thus, given our research
question, objective and model, a QCA (qualitative
comparative analysis) approach is appropriate and is
used to unveil the gestalt of organizational and
ITcapability configurations that characterize high-1T
performance firms.

4 METHODOLOGY

4.1 QCA Approach

This study uses a set-theoretic approach based on
QCA, an analytic technique that provides suitable
means to accommodate complex complementarities
and nonlinear relationships among constructs
(Escriba-Esteve et al., 2009, Ragin, 2000, Rihoux and
Ragin, 2009, Woodside, 2013). As reported by Kan,
et al. (2016), scholars “now use QCA beyond its
original purposes in political and sociological
sciences and apply this method of analysis in the field
of management”. These authors add that “QCA

IT Strategic
Orientation —

IT Management Sophistication

/ IT Sophistication \

IT Usage Sophistication

IT Functional

IT Managerial
Capability Capability

IT Informational IT Technological
Capability Capability

IT Performance

accounting, finance and HRM
application benefits

logistics, production and

distribution application benefits

e-business, Internet and Web
application benefits

marketing, sales and service
application benefits

Figure 1: Research model.
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extends beyond an empirical technique and this
method offers a genuine formalization of qualitative
analysis, which opens new ways of knowledge
production in management scholarship”. This type of
analysis is based on a configurational understanding
of how conditions or causes combine to produce a
specific outcome. QCA uses an approach to solve
causality that investigates an outcome as the product
of how conditions combine together. In seeking to
explain why certain cases have specific outcomes,
QCA uses Boolean algebra and algorithms that
change numerous complex causal conditions into a
reduced set of configurations leading to an outcome.
It combines the benefits of case-oriented and
variable-based methods (such as regression
techniques), and is particularly suited for small
sample sizes (Ragin, 1987, 2000, 2008). In QCA
terms, we report in this study the “parsimonious”
solutions produced by this analysis, wherein “core”
and “peripheral” conditions are presented. The truth
table algorithm used is the one described by Ragin
(2008), the originator of QCA. In terms of solution
coverage, we consider all  configurations
characterized by one or more empirical observations.

The use of qualitative comparative analysis in
management is relatively new. Most research using
this method has been published since the year 2000.
Although the bulk of research using QCA has been
conducted in the fields of general management,
marketing, innovation, strategy, human resources,
and organization studies, only a few were applied to
production & operations, and public management.
Only one research addressed the sustainability issue
(Rekik and Bergeron, 2017). As reported by Kan et
al. (2016), the field of information systems, finance
and operations research reported only one research
each. Thus, it can still be considered as an innovation
to use the QCA method of analysis in information
systems. Since it is particularly appropriate for small
to medium sample, it offers a worthy perspective to
study IT capabilities configurations in an
organizational setting.

4.2 Data Collection

Data was provided by a database developed by a SME
research center for purposes of IT benchmarking and
IT management research. This database was created
in collaboration with business owner-managers
belonging to chambers of commerce in the Rhone-
Alpes region of France. These owner-managers as
well as their management team were solicited to
respond to a questionnaire on their firm’s IT strategy,
IT structure, IT management and usage practices, and
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IT performance. The database thus contains
information gathered from forty-four SMEs whose
main activity is in manufacturing. The survey was
completed by the firms’ CEO or CFO, operations
manager, sales and marketing manager, and IT
manager. In this study, a SME is determined to have
more than 9 and less than 299 employees (median size
=38 employees). Various industry sectors are
represented, including metal products (27%), food
products (16%), wood products (9.5%), plastics
(8.5%), textile products (7%), mineral products (5%),
and various others (27%).

4.3 Measures

IT  sophistication. The assessment of the
sophistication of IT capabilities emanates from
previously validated measures of IT management
sophistication and IT usage sophistication found in
the extant literature (Pflughoest et al., 2003,
Riemenschneider and Mykytyn, 2000). These
measures have been refined and validated to refer to
the sophistication of the SME’s IT functional,
managerial, informational and technological
capabilities. The IT managerial -capability is
measured by six Likert-type items (see Table 1. The
IT functional capability is based on two categorical
items. The IT informational capability is measured
with six items. The IT technological capability is
formed of three Likert-type items (Riemenschneider
and Mykytyn, 2000).

Environmental uncertainty. This variable was
measured with 5 Likert-type items adapted from an
instrument validated by Miller and Droge (1986)
evaluating the rate of change inside and outside the
firm.

IT strategic orientation. The strategic orientation
of the SME with regard to IT was assessed through a
self-typing measure developed on the basis of Philip
and Booth’s (2001) and Venkatraman’s (1994) stage
models. The chief executives were asked to choose
one statement among four that best describes their
understanding of the role that is assigned to
information technology-based applications (IT apps)
in their firm. The scale used is as follows. For IT
Defenders: IT applications are used to improve
managerial control and monitoring of the firm’s
manufacturing operations (IT strategy 1), or IT
applications are used to increase the flexibility of the
firm’s manufacturing operations and better respond to
its customers’ needs (IT strategy 2). For IT
Prospectors: IT applications are used to accelerate
and facilitate the firm’s development of new products
and to increase its market share (IT strategy 3), or IT
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applications are used to increase the integration of the
firm’s manufacturing and business processes and to
improve relations with its business partners (IT
strategy 4). The statements were coded to form a
“crisp set” (0,1) in QCA terms (47).

IT performance. This variable is measured by the
level of attainment of the benefits associated with
four types of IT-based applications, following a
process-based approach wherein the respondents
evaluate the business value of IT for their firm
(Venkatraman, 1994). A list of expected benefits
specific to each type of application is presented to the
chief executive or to the concerned executive who
indicates on a 5-point scale the extent to which the
applications implemented contribute to the
attainment of such benefits.

5 RESULTS

The descriptive statistics of the research variables are
presented in Table 1. The discriminant validity of the
IT sophistication constructs was confirmed by two
principal component analysis (PCA). The first PCA
was applied to IT managerial and functional
capabilities as two sub-factors (constructs) grouped
under the more general concept of IT management
sophistication (Raymond et al., 1995). The second
PCA was applied to IT informational and
technological capabilities as two sub-factors grouped
under the more general concept of IT use
sophistication. In both cases, the two pairs of IT
sophistication constructs revealed to be orthogonal,
with each factor showing adequate reliability,
unidimensionality and convergent validity.

IT performance is conceptualized here as a
formative construct composed of four measures that
relate to the average benefits obtained from each type
of IT-based application. There was no
multicollinearity among these formative measures,
the highest correlation among them being equal to
0.19 (p > 0.1), thus confirming the last construct’s
validity. Furthermore, as presented in Table 2,
Cronbach’s o and intercorrelation values for the eight
research constructs confirm their internal consistency
and discriminant validity.

The aim of this study is to determine the causal
conditions associated with high-IT performance, i.e.
the IT capability configurations that, in line with the
SME's perceived environmental uncertainty and IT
strategic orientation, enable it to realize the most
benefits from its investment in IT. In order to test the
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Table 1: Descriptive statistics of research variables.

Variable mean | s.d. [ range
Environmental Uncertainty 2.6 26 | 1.0-4.6
IT Strategic Orientation® - - 1-4

IT Functional Capability

designated manager for IT® 73 - 0-1
org. level of the IT function® .55 - 0-1
IT Managerial Capability

IT development 3.0 08 | 1.0-5.0
IT evaluation 2.8 1.2 | 0.0-5.0
user participation 2.9 09 | 1.0-5.0
IT resources and competencies 3.4 09 | 1.2-50
IT support and appropriation 3.7 0.8 | 1.7-5.0
external consultants 2.4 1.8 | 0.0-5.0
IT Technological Capability

# of uses of IT 4.8 1.8 2-10
# of uses of e-bus/Internet/Web 6.0 33 0-15
quality of IT security 4.4 09 | 20-6.0

IT Informational Capability
# of accounting/fin./HRM apps 6.0 2.8 0-11
# of logistics/prod./distrib. apps 7.0 3.1 2-16
# of mark./sales/cust.serv. apps 3.8 2.0 0-7

# of ERP system modules 2.8 2.5 0-7
information output quality 3.6 0.8 | 1.4-46
user-system interaction quality 3.5 0.9 | 1.5-5.0
IT Performance

acc./fin./HRM app. benefits 33 1.2 1 00-50
log./prod./distrib. app. benefits 33 0.6 | 2.0-5.0
mark./sales/serv. app. benefits 3.0 1.1 1 00-50
e-bus./Net/Web app. benefits 2.6 0.7 [ 0.0-4.1

21 IT for control (n = 14) 2: IT for flexibility (n = 9)
3: IT for product and market development (n = 4)

4: IT for internal and external integration (n = 17)

°1: yes (n=32) 0: no (n=12)

°1: supervised by the chief-executive (n = 24)

0: supervised by another manager (n = 20)

Table 2: Intercorrelations of the research constructs.

Construct (a) 2. 3. 4. 5. 6. 7. 8.
1. Env. Uncert.  (0.68) 26 | -26 .00 .05 -.14 .03 | -.04

IT Strateg. Orient.
2. IT Defender (-) - -1.0 | -18 | -.08 .09 .06 | -.16
3. IT Prospector (-*) - 18 .08 -.09 -.06 .16
4.1T Manag. Cap. (0.67) - .00 41 A5 .34
5.1T Func. Cap. (0.80) - .16 27 21
6. 1T Inform. Cap. (0.69) - .00 58
7.1T Techn. Cap. (0.63) - 43
8.1T Perform.  (-") -

b
abinary variable  inappropriate for formative constructs
Nota. Correlations greater than .25/.40/.45 are significant at p <.05/.01/.001.

research model, the sample was divided in three tiers
based on IT performance. The first tier represents the
high-IT performance firms (n=15), and the third tier,
the low-IT performance firms (n=15). The second-
tier is not used in the tests. In this research, the high-
IT performance firms are compared to low-IT
performance firms. This approach to forming sub-
samples is based on Fiss’ (2011) approach to study
organizational performance using QCA.

The variables were calibrated using crisp sets and



the truth tables were generated using the fs/QCA
software. The overall solution coverage indicates the
proportion of cases that are covered by all reported
configurations. The overall solution consistency
assesses the degree to which capability configurations
are subsets of the outcome (Ragin, 2008). In this
study, the consistency cut-off point was set at 0.80
and the minimum frequency equal to 1. All
configuration consistency values are equal to 1 and
the overall solution consistency is equal to 1,
satisfying the consistency threshold of 0.8 set by
Ragin (2000). The overall solution coverage is equal
to 0.93, indicating that these IT capability
configurations (or gestalts) represent the large
majority of SMEs that show a high level of IT
performance. The presence or absence of each IT
capability was determined by the level of
sophistication of each IT capability split in two
groups based on the median value and which was then
used to form crisp sets (0,1). The IT strategic
orientation used a crisp set classification: 1 for IT
Prospectors; 0 for IT Defenders. The black filled
circle means SMEs have an IT Prospective strategy
whereas the white crossed-out circle means SMEs
have an IT Defender strategy. The environmental
uncertainty and IT performance also used crisp sets
classification based on the median value of the scales.
The results presented in Table 3 show three solutions
for achieving high-IT performance. The first solution
(#1) is characterized by three core conditions: an IT
Defender strategy, an IT informational capability and
the absence of (or unsophisticated) IT technological
capability. This solution has a raw coverage of 0.33
and a unique coverage of 0.13. The second solution
(#2) shows the absence of environmental uncertainty
as a peripheral condition and the presence of an IT
functional capability and an IT informational
capability as core conditions. This solution has a raw
coverage of 0.73 and a unique coverage of 0.40. The
third solution (#3) is also characterized by the
absence of environmental uncertainty as a peripheral
condition and the presence of a Defensive IT strategy,
an IT managerial capability and an IT informational
capability as core conditions. This solution has a raw
coverage of 0.33 and a unique coverage of 0.06.

We used the notation for solution tables
introduced by Ragin (2008), as used for example by
El Sawy et al. (2010) and Fiss (2011) (see Legend in
Table 3). A test of necessary and sufficient conditions
indicated that the IT informational sophistication is a
necessary condition in all reported configurations for
the outcome to exist (consistency = 1.0 and coverage
= 0.88). Note that a consistency threshold of 0.80
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Table 3: Configurations for achieving high IT performance.

Solution
1

2 3
Environmental Uncertainty X ®
IT Strategic Orientation ®
IT Managerial Capability .
IT Functional Capability
IT Informational Capability .

IT Technological Capability

XO® &
o0

Consistency 1.00 1.00 1.00
Raw coverage 0.33 0.73 0.33
Unique coverage 0.13 0.40 0.06
Overall Solution Consistency 1

Overall Solution Coverage 0.93

Legend:

. Presence of a core condition
@ Presence of a peripheral condition
® Absence of a core condition

& Absence of peripheral condition

Blank = "do not care"

satisfied this condition (Ragin, 2008). The sufficient
conditions were identified by the configurations (or
solutions in QCA terms) obtained from the
parsimonious solutions generated to test the research
model, as presented in Table 3. Three IT
configurations were associated to  high-IT
performance firms as parsimonious solutions.

6 DISCUSSION

The results revealed that the most frequent solution,
observed in 73% of the cases, is the solution #2. It is
not specific to any IT strategic orientation and thus
applies to both type of IT strategic orientation, be it
of a Defender or a Prospector one. Each of the two
other solutions (#1 and #3) are observed in 33% of the
cases and apply specifically to the IT Defender type.
While the presence (and absence) of IT capabilities as
core conditions and environmental uncertainty as a
peripheral condition differ among solutions, the
presence of IT informational capability is common to
all configurations. This indicates that there exist
various configurations for achieving high IT
performance and that the concept of a gestalt
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alignment applies.

A first consideration in explaining these results
relates to the IT strategic types. One finds out at the
outset that two out of the three solutions (#1 and #3)
concern SMEs with an IT Defender strategic
orientation (i.e., crisp set where presence = IT
Prospector orientation, and absence = IT Defender
orientation) while no specific conclusion could be
drawn concerning IT Prospector strategic orientation
(#2). It might mean that IT Defender SMEs can define
more precisely what information they need and they
can be successful optimizing their management of the
information (through the IT managerial capability)
and their use of the information (through the IT
informational capability) of the information. This is
slightly different to what is reported by Miles and
Snow (2003) whose theory is that an organizational
Defender strategy should target a low cost strategy
and focus on the management of IT. Based on Miles
and Snow’s theory, IT Prospector SMEs evolve in
continuously changing markets, economic conditions
and organizational conditions, and should focus on
the use of IT -capabilities which includes IT
informational and technological capabilities. This is
not observed here.

While all the solutions include the presence of IT
informational capability, these solutions do not relate
to any specific IT strategic orientation. Indeed,
solution #2 reports that IT informational capability is
a core condition of IT performance without
distinction for the IT strategic orientation. While the
presence of IT informational capability is in line with
the Miles and Snow’s theory for IT prospectors, the
IT functional capability should not be a characteristic
of IT Prospectors. This diversity in the configurations
of the two types of strategy has already been observed
by Fiss (2011) in a QCA research on large
organizations. He discussed his findings by reporting
that, at some point, there is no absolute configuration
for any strategic orientation and that variations may
exist among and within strategic types. Another
explanation is that the IT strategic orientation is not a
core causal condition to achieve high-IT performance
as long as the IT functional and informational
capabilities are present. This conclusion applies to the
solution #2 firms who represent a large majority of
the firms surveyed.

A second observation is that all solutions display
a necessary condition to be rated as a high-IT
performance SME. This core condition is the IT
informational capability. It is reported here as an
important characteristic of SMEs following an IT
Defender strategy. In set theoretic vocabulary, the IT
informational capability is a necessary (but not
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sufficient) condition to be in the group of high-IT
performance organizations. It is a necessary
condition, in the sense that without IT informational
capability, no SME can be IT performing. It is not
sufficient since, as presented in the three solutions,
the IT informational capability has to be associated
with other characteristics. Note that these
characteristics differ among solutions. Again,
although the IT informational capability is a
characteristic of Miles and Snow’s Prospector
strategy, it is not a characteristic of Miles and Snow’s
Defender strategy. These results diverge from extant
theory.

In addition to the IT informational capability as a
necessary condition, the presence of IT managerial
and functional capabilities are core conditions in two
different solutions (#2 and #3). This corroborates the
importance of IT management capability as found in
earlier research (Raymond et al., 1995). However, it
could be noted that they are not simultaneously
present in the two solutions giving rise to a possibility
of only a partial alignment among IT capabilities to
be associated with high-IT performance SMEs as
long as the IT informational capability is present.

The IT technological capability is also reported as
a characteristic of one solution (#1) but in this case
(the IT Defender strategy), the solution indicates that
it is its absence that makes of it a core causal
condition. In this solution, an unsophisticated IT
technological capability characterize organizations
with an IT Defender orientation. In this case, the
absence of IT technological capability is in line with
what is reported in the literature (Miles and Snow,
2003).

The absence of environmental uncertainty is
another characteristic, of a peripheral type in this
case, of two (#2 and #3) out of three solutions for
high-IT performance SMEs. It means that among
high-IT performance firms, two observed solutions
concern SMEs in low environmental uncertainty. No
solution concerns a high environment uncertainty.

The gestalt form of alignment is appropriate for
the tested model since it allows to define three

different configurations of  environmental
uncertainty, IT strategic orientation and IT
managerial, functional, informational and

technological capabilities, associated to high-IT
performance. As a necessary condition, the IT
informational capability matches the definition of a
moderator variable (Bergeron et al., 2004). In terms
of alignment of specific causal conditions, an IT
Defender strategy (as a core condition) (remind here
that in table 3, the “absence” of an IT strategic
orientation means the “presence” of firms with an IT



Defensive strategy as a core condition), a low level of
environmental uncertainty (as a peripheral condition)
and various IT capabilities support a gestalt form of
alignment. The presence of a high Ilevel of
environmental uncertainty and an IT Prospector
strategic orientation did not show up as core
conditions in any of the three solutions. Moreover, the
simultaneous presence of all IT capabilities is not
necessary to achieve a high level of IT performance.
Indeed, each configuration relies on the alignment of
various combinations of IT capabilities, with two
capabilities suffice to allow an alignment of the
components. One configuration carry no specific IT
strategic orientation (be it Defender or Prospector),
and no specific level of environmental uncertainty (be
it high or low). Still, a partial level of alignment
between the presence of IT informational capability,
a necessary condition, and only one of the three other
IT capabilities is needed to be in the high-IT
performance SMEs. In all cases, it is the presence
(and not the absence) of IT capabilities that allow the
alignment while in one case (solution #1), it is the
absence (of sophistication) of a capability (the IT
technological capability) that allows the alignment.
This confirms that it is a mix of conditions that form
specific configurations, thus a gestalt type of
alignment.

7 IMPLICATIONS

In being among the first to answer El Sawy et al.’s
(2010) call for information systems researchers to
better study digital ecodynamics by using
configuration theory, this research has provided
evidence of a “holistic confluence” among
environmental uncertainty, IT strategic orientation
and IT capabilities in the context of manufacturing
SMEs. In so doing, we have gained initial insights as
to which types of IT strategy and IT capabilities are
critical to the IT performance of these firms in
uncertain (and more certain) business environments.
The three equifinal gestalts solutions identified
through the QCA approach were shown to constitute
a more likely source of IT performance for
manufacturing SMEs than any single type of IT
strategy and IT -capability, given the complex
relationships and various interactions involved (Fiss,
2011).

This research contributes to the understanding of
the contribution of IT to firm performance. For
practitioners, it explains that there is no “one best
way” to perform in the management and use of IT.
SMEs have the choice of which IT capabilities they
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want to emphasize and they do not need to attain a
high level on all four IT capabilities to become high-
IT performing firms. Instead, a gestalt perspective of
alignment wherein some IT capabilities are highly
developed while others are not is the solution. For
researchers, the results underline the analytical
possibilities offered by QCA to study small-sized
samples. QCA allows the researcher to achieve a
deeper understanding of the complexity faced by
SMEs when they attempt to strategically align their
management and use of IT. While specific results are
obtained for IT Defender SMEs, additional thoughts
should be made toward the appropriate capability
configurations for IT Prospector firms since no
specific configuration conclusion could be drawn that
would differentiate high-IT performance firms from
other firms. Finally, the gestalt alignment perspective
combined with QCA unveils results that have not
been observed before using traditional statistical
analysis. As noted by Fiss (2007, p. 1180), by using
QCA “researchers take a systemic and holistic view
of organizations where patterns or profiles rather than
individual independent variables are related to an
outcome such as performance”. Based on these
results, we call for more QCA research in the
management of information technology.

8 LIMITATIONS AND
CONCLUSION

As in all empirical research, this study has some
limitations. Given the size of the sample, its
representativeness in relation to manufacturing SMEs
is necessarily limited. A potential selection bias might
orient the results toward SMEs that are more
sophisticated in their management and use of IT. A
longitudinal study could also be needed for an in-
depth study of the IT alignment process. A more
complete formative model for measuring IT
performance could include information quality,
system quality, service quality and individual
benefits, in addition to organizational benefits. Its
limitations notwithstanding, this study has provided
further insight on the manner by which the
environmental uncertainty, IT strategic orientation
and IT sophistication of manufacturing SMEs
contribute to their IT performance, i.e. to their
realization of benefits from their investment in - and
use of - information technology.

In summary, the QCA approach allowed us to
unveil sets of core causal conditions characterizing
various solutions associated to a high level of IT-
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business value for manufacturing SMEs. Among the
important observations are first, a sophisticated IT
informational capability as a necessary (but not
sufficient) causal condition for SMEs to realize the
most benefits from their investment in IT
independently from their IT strategic orientation and
the environmental uncertainty. Second, the strategic
alignment of all the IT capabilities (managerial,
functional, informational and technological) is a
condition that does not have to be fulfilled completely
to attain a high level of IT performance, as we
observed that only two of the four capabilities suffice.
Finally, two high-IT performance configurations
were identified for IT Defenders.
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