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Abstract 
Most studies on information technology (IT) capability have drawn their conceptualization from 
the tenets of resource-based view (RBV). Though path dependence is central to the concept of 
RBV, very few studies have examined the developmental paths of IT capabilities, which are typ-
ically treated as first-order constructs with their effects on firm performance investigated as di-
rect causal links. This paper conceptualizes IT capability as the outcome of a path- specific re-
source building process, driven by the e-business skills and knowledge of a firm’s IT human re-
sources, which we refer to as e-business centric IT expertise. We posit that through the use of 
appropriate IT infrastructure, and the development of back-end integration and front-end func-
tionalities, e-business centric IT expertise could be harnessed to provide the right information to 
the right customers at the right time, giving rise to a firm-specific IT capability. We further con-
tend that IT capability is a source of competitive advantage, offering inimitable differentiation in 
market responsive agility, which is a key to securing sales in an increasingly customer-centric 
market. We operationalize these conceptualizations as a structural equation model (SEM) and 
tested 12 hypothesized relationships using data drawn from a survey of 310 fast-growth small-
to-medium sized companies in Australia. The test results uphold 10 of the 12 formulated hy-
potheses, supporting our conceptualization that IT capability building is a path-specific process. 
To affirm our contention that IT capability is developed from the interacting effects of a suite of 
IT resources, and not the sum of the disjointed effects of individual resources, we also formulat-
ed and tested an alternative model that links individual IT resources directly to market respon-
sive agility. Combined with a series of mediation tests, our SEM exercises confirm that IT re-
sources interact in a specific way to give rise to IT capability to enhance market responsive agili-
ty and achieve sales performance. We discuss the implications of these findings in the context 
of IT investment. 

 
Keywords: IT capability, E-business centric it expertise, Market responsive agility, Sales per-
formance, Path-specific process 
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Introduction 
It has been widely acknowledged that in-
vestments in information technology (IT) in-
frastructure and resources, if appropriately 
targeted, could engender valuable business 
outcomes (Barua and Mukhopadhyay, 2000).  
Part of the argument is that IT investment is a 
precursor to developing agile and flexible IT-
based business or operation processes, 
which have been found to have a positive ef-
fect on firm performance, be it measured in 
terms of Tobin’s q (Bharadwaj et al., 1999), 
equity market capitalization (Brynjolfsson and 
Hitt, 2000), stock price changes (Dehning et 
al., 2003), return on assets and return on 
sales (Dehning et al., 2007) or process-level 
improvements (Dong et al., 2009).  There is, 
however, the counter argument that IT has 
become a ubiquitous resource (Carr, 2003), 
implying that IT investment would no longer 
generate competitive advantage.  The debate 
on the effectiveness of IT investment has 
since raged on, with many studies arguing 
that the nature of the IT investment has to be 
differentiated when examining the effects of 
IT investment on firm performance (e.g., 
Bhatt and Grover, 2005; Brynjolfsson and Hitt, 
1998).  

There has since been a flood of information 
systems (IS) studies designed to explore the 
effects of e-business capability and IT usage 
on firm performance (e.g., Wu et al., 2003, 
Zhu, 2004, Zhu and Kraemer, 2002, Zhu and 
Kraemer, 2005). The conceptual base of 
many of these studies largely focuses on the 
development of IT capabilities, contending 
that it is the dissimilar means that firms em-
ploy to build their IT capabilities that differen-
tiate their performance, despite having com-
parable IT resources (Bharadwaj, 2000; 
Wade and Hulland, 2004). As Bharadwaj 
(2000) rationalized: 

Firms that achieve competitive ad-
vantage through IT have … learned to 
combine effectively their IT resources to 
create an overall IT capability (p. 176). 

Despite this recognition, many studies, which 
examine the effects of IT capabilities on firm 
performance, essentially treated IT capabili-

ties as first-order constructs, and examined 
the effects of these constructs on firm per-
formance as direct causal links (e.g., Bha-
radwaj, 2000; Fink and Neumann, 2007; Zhu, 
2004; Zhu and Kraemer, 2005). Most of these 
studies also drew on the resource-based view 
(RBV) of the firms (Barney, 1991) to concep-
tualize the definition of IT or IS capabilities. 
Though path dependence is central to the 
concept of RBV (Teece et al., 1997; Eisen-
hardt and Martin, 2000; Helfat and Peteraf, 
2003; Teece, 2007), very few studies have 
examined the developmental paths of IT ca-
pability (Bhatt and Grover, 2005), i.e., the 
structural linkages between the individual IT 
resources that collectively constituted the 
rent-generating IT resource bundle to pro-
duce IT capability. 

The lack of focus on conceptualizing IT capa-
bility as a network of constructs is a signifi-
cant gap in IS literature. The manner in which 
IT resources are combined to form IT capabil-
ity is central to the resource-building para-
digm of RBV (Makadok, 2001; Ravinchan-
dran and Lertwongsatien, 2005). Ignoring the 
structural linkages between different IT re-
sources in the modelling of IT capability 
means that the differential role, and hence 
effect (both direct and indirect), of individual 
IT resources in building IT capability would 
not be distinguishable. From an IT investment 
perspective, this implies that the investment 
return of individual IT resources could not be 
appropriately gauged. 

This study attempts to fill that gap by concep-
tualizing IT capability as the outcome of a 
path-specific resource building process. By 
so doing, we argue that organizations gain 
competencies and competitive advantages 
through a capability building process based 
on resource availability. This approach con-
forms with Bharadwaj’s (2000) conception of 
IT capability, which suggests that not all IT 
resources will have a direct effect on firm per-
formance.  The manner in which discrete IT 
resources interact with one other to give rise 
to IT capability is the subject of investigation 
in this study and a contribution to the IS litera-
ture. 
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In conceptualizing the causal linkages be-
tween different IT resources, we extend the 
e-business capability construct of Zhu (2004) 
and Zhu and Kraemer (2005) and develop a 
framework that views IT capability as a net-
work of constructs driven by the e-business 
skills and knowledge of a firm’s IT personnel, 
which we refer to as e-business centric IT 
expertise. Through the use of appropriate IT 
infrastructure, and the development of back-
end integration and front-end functionalities, 
e-business centric IT expertise could be har-
nessed to provide the right information to the 
right customers at the right time, giving rise to 
a firm-specific IT capability. Because of the 
firm-specific characteristics of IT capability, 
we further argue that organizational support, 
in particular top management commitment 
(TMC) toward IT use and e-business devel-
opment, is critical to nurturing this IT capabil-
ity. 

One of the main advantages generated by a 
firm’s IT capability is its ability to provide up-
to-date information to the focal firm to enable 
it to respond speedily to changing market sit-
uations (Wu et al., 2006). We view this ability 
as market responsive agility, a manifestation 
of the value of IT investment, which aug-
ments firm performance. We developed 12 
hypotheses associated with the above con-
ceptualized framework to form a structural 
equation model (SEM) and tested them em-
pirically using data drawn from a survey of 
310 fast-growth small-to-medium enterprises 
(SMEs) in Australia.  

Our focus on fast-growth SMEs is another 
major contribution to the IS literature, as very 
few systematic empirical work has been done 
in examining the factors contributing to build-
ing IT capability and e-business competency 
in SMEs (Eikebrokk and Olsen, 2007; Ray-
mond and Bergeron, 2008).  The general 
contention has been that SMEs lack the fi-
nancial means and IS resources to develop 
their IT capability and e-business competency 
(Johnston et al., 2007). Because of their lim-
ited IS resources, the way SMEs build their IT 
capabilities could also differ substantially from 
those of their larger, or better resource-
endowed, counterparts (Eikebrokk and Olsen, 

2007). Limiting our sample to fast-growth 
SMEs gives further unique insights into the 
way high achieving SMEs utilize their IT re-
sources to build IT capability. 

To reinforce our contention that IT capability 
is developed from the interacting effect of a 
suite of IT resources, and not the sum of the 
disjointed effects of individual resources, we 
formulated and tested an alternative model 
that links individual IT resources directly to 
market responsive agility. Through a series of 
mediation tests, our SEM exercises confirm 
that IT resources interact in a specific way to 
give rise to IT capability to enhance market 
responsive agility and achieve sales perfor-
mance. 

The confirmation of a causal structure linking 
different IT resources implies that each IT 
resource plays a specific role, as part of the 
resource bundle, in contributing to the devel-
opment of IT capability. Our findings shed 
light on the IT investment paradox debate by 
suggesting that the effect of IT investment on 
the building of organizational capability hing-
es on the emphasis organizations give to the 
different IT related resources, such as IT in-
frastructure versus IT human resources ver-
sus back-end and front-end development. 
The strength of the IT capability generated 
from the bundle of IT resources depends not 
necessarily on the relative strength of the in-
dividual IT resources, but more on the syner-
gistic effect created by their combination. For 
instance, investment in developing a very at-
tractive front-end (such as incorporating more 
transactional functionalities) without a corre-
sponding dose of funds given to expanding 
back-end capability to support the working of 
these functionalities could lead to a situation 
that suggests IT investment (in the front-end 
in this instance) is ineffective in enhancing 
market-responsive agility. Likewise, writing 
elegant software to develop a versatile back-
end for speedy information processing, for 
example, may not lead to an enhanced oper-
ation, if the IT infrastructure available was not 
capable of supporting the way information 
would be processed as the backend intended 
it to be.   
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The next section will present the conceptual 
framework that underlies our rationalization of 
the causal linkages between IT resources 
and their cumulative effects on a firm’s mar-
ket responsive agility and performance to-
gether with the 12 hypotheses that flow from 
those rationalizations. We then describe the 
data collection process and the results of the 
SEM exercise conducted to test the hypothe-
ses. The last section discusses the findings, 
study contributions, limitations and directions 
for further research.  

Conceptual Framework and Hy-
potheses 

Day and Wensley (1988) contend that “the 
creation and sustenance of a competitive ad-
vantage are the outcomes of a long-run feed-
back or cyclical process” (p. 2) underpinned 
by a simple, sequential source-position-
performance framework. Day and Wensley 
(1988) explain that superior skills, or skills 
that are rare and not easily or readily ac-
quired on factor markets by competitors, are 
sources of advantages. In the context of e-
business operations, the heterogeneous ap-
proaches firms developed internally to exploit 
and combine their IT resources to differenti-
ate their service offerings constitute superior 
skills, which have been invariably referred to 
as IT capability (Bhatt and Grover, 2005; 
Bharadwaj 2000). At a more basic level, a 
firm’s ability to discriminately invest in IT re-
sources to build its IT capabilities that enable 
it to operate differently from its competitors is 
also a unique set of valuable skills that would 
be hard for others to imitate. In a general 
sense, IT capabilities would encompass skills 
that allow the firm to develop an IS that could 
integrate its firm-wide activities in a coordi-
nated manner, enabling its personnel to not 
only operate more efficiently but also respond 
to customer needs and requests in ways dif-
ferent from its competitors. From the perspec-
tive of Swanson’s (1994) IS innovation typol-
ogy, such skills would encompass all three 
types of innovations: building task-oriented 
relational databases (Type I); applying IS to 
support a diverse range of administrative 
tasks (Type II); and integrating IS with core 

business functions throughout the value chain 
(Type III).  

Because technical and managerial IT skills 
are typically developed over long periods of 
time through accumulated experience, and 
enriched progressively through learning-by-
doing and routinization (Bhatt and Grover, 
2005), the developmental paths of IT capabil-
ity is socially complex and causally ambigu-
ous (Bharadwaj, 2000). Time compression 
diseconomies (Dierickx and Cool, 1989) ac-
centuate the immobility and inimitability of 
these socially complex processes, making it 
hard for such an organization-specific IT ca-
pability to be transferred to, or acquired by, 
competitors. From the perspective of RBV, IT 
capabilities are rent-generating resources 
(Bharadwaj, 2000; Wade and Hulland, 2004) 
and are a source of advantage.   

Day and Wensley’s (1988) source-position-
performance framework forms the conceptual 
base upon which our research model was 
constructed (see Figure 1). We contend that 
in a fast-changing e-business environment 
fuelled by rapid advances in IT infrastructure, 
firms with superior IT capability would be in 
an advantageous position to rapidly and flexi-
bly react to market changes, including cus-
tomer and supplier needs, evolving competi-
tors’ strategies, and new product develop-
ment, to outperform competitors.  Following 
Sambamurthy et al. (2003), we term this abil-
ity as market responsive agility, which is cru-
cial to securing sales in an increasingly cus-
tomer-centric market (Kim et al., 2006), a key 
business performance indicator. 

Our primary focus, and main contribution, in 
this study is conceptualizing the development 
paths of IT capability from IT resources. Cen-
tral to our conceptualization is the contention 
that a firm’s capabilities are built from its re-
source configurations (Eisenhardt and Martin, 
2000), underscored by the developmental 
path the firm took to exploit opportunities and 
neutralize threats by combining its resources 
in unique ways which render imitation by 
competitors difficult (Barney, 1991). To exam-
ine the process of building IT capability to 
create hard-to-imitate market responsive
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agility, we argue that four sets of IT resources 
are indispensable: e-business centric IT ex-
pertise, IT infrastructure, back-end integration 
and front-end functionality. 

E-business centric IT expertise 
In e-business operations, two factors are fun-
damental to achieving market responsive 
agility - information readiness and information 
integration. Information readiness denotes a 
state of preparedness, supported by the 
availability of an integrated, comprehensive, 
business-useful database (information inte-
gration) that allows information to be readily 
mined and transformed into market intelli-
gence. The two, as such, are closely inter-
twined. Information ready firms are also in-
formation integrated; they are strategically 
poised to initiate, adopt, and routinize e-
business (Fink and Neumann, 2007).  

For a firm to reach a stage of information 
readiness to become market responsive, two 
IT ingredients are paramount: IT infrastruc-
ture and IT human resources (Bharadwaj, 
2000, Mata et al., 1995, Zhu and Kraemer, 
2005). Given that IT infrastructure is fast be-
coming, if not already, a commodity (Clemons 
and Row, 1991; Zhu and Kraemer, 2005), 
information integration would not be ade-
quately accomplished if a firm’s IT personnel 
are not e-business astute (Ross et al., 1996). 
Indeed, the competitive advantage of firms in 
e-business operations is largely linked to the 
business judgment and technical skills of its 
IT human resources and top management 
(Armstrong and Sambamurthy, 1999, Bhatt 
and Grover, 2005, Sambamurthy et al., 2003). 
IT business experience is paramount in ena-
bling a firm to align its IT strategy to its busi-
ness strategy, and develop information-rich 
and cost-effective applications for the busi-
ness (Kearns and Lederer, 2003). Further, 
firms having IT personnel with superior 
knowledge about business strategy, competi-
tion, and market opportunities are better able 
to continue to improve their market agile ca-
pability through a process of experiential 
learning (Bhatt and Grover, 2005; Cohen and 
Levinthal, 1990).   

IT personnel, therefore, must possess the 
requisite IT skills to develop effective e-
business applications systems. Additionally, 
IT personnel must command the e-business 
knowledge and experience to understand the 
requisite information needed to develop and 
support the applications systems to build 
long-term competitive advantage (Clark et al., 
1997), a premise that underpins the mutually 
reinforcing nature of physical IT assets and IT 
human resources (Bharadwaj, 2000; Mata et 
al., 1995; Zhu and Kraemer, 2005). We de-
velop a construct - e-business centric IT ex-
pertise - to capture the presence of such 
knowledge in an organization. 

IT infrastructure 
While IT human resources are the seeds of 
knowledge and skills that generate innovative 
e-business applications, IT infrastructure, de-
spite having become a commodity, is still an 
indispensable platform for e-business devel-
opment. Lin and Lin (2008) and Zhu and Kra-
emer (2005) have also shown that the effects 
of IT infrastructure on IS performance hinge 
largely on the level of sophistication of the IT 
infrastructure employed. Zhu et al. (2003) al-
so argue that e-business is unlikely to be-
come an integral part of the value chain if 
firms lack appropriate IT infrastructure, on 
which necessary information for e-business 
operations can be readily and efficiently dis-
tributed.   

Back-end integration and front-end 
functionality 
The information-intensive nature of e-
business suggests that the value contribu-
tions of IT capability in e-business lies in 
providing visibility, traceability, and real-time 
information (Sanders, 2008). The prowess of 
this contribution hinges primarily on two IS 
development outcomes: how well different 
databases are integrated to enable cross-
functional and multi-layer querying (back-end 
integration); and how well the cross-functional 
and multi-layer linkages are transformed into 
a user-friendly, easy-to-use, customer-centric 
operations system (front-end functionality) 
(Zhu, 2004). Through usage, a well-
developed back-end with extensive database 
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integration capabilities manifested through 
superior front-end functionalities or a set of 
well-contrived, customer-centric front-end 
functionalities backed by a technically sound 
back-end will improve transactional efficien-
cies, lower operation costs, and create busi-
ness value (Zhu and Kraemer, 2005). Zhu 
(2004) and Zhu and Kreamer (2005) contend 
that creating synergistic effects through the 
integration of front-end e-commerce capabil-
ity and back-end IT infrastructure is a tangible 
path to raising e-business value. Hence, 
back-end integration and front-end functional-
ity are important value-generation compo-
nents of e-business operations. The synergis-
tic operations of back-end integration and 
front-end functionality constitute the bed rock 
of a firm’s IT capability. 

IT capability development 
Taken together, the four constructs - e-
business centric IT expertise, IT infrastructure 
in use, back-end integration and front-end 
functionality - constitute a “mechanism” within 
which a firm’s IT capability could be devel-
oped to create value to support e-business 
operations. E-business centric IT expertise 
will provide the seed of growth for information 
readiness and information integration, shap-
ing the information content and the way in 
which information is to be created and used; 
back-end integration will provide the enabler 
for information processing, integration and 
coordination to facilitate cross-functional and 
multi-layer querying to support market re-
sponsive agility; front-end functionalities will 
serve as the conduit for information exchange 
between the focal firm and value chain mem-
bers, including customers; and IT infrastruc-
ture in use will provide the platform for the 
development of back-end and front-end, ena-
bling  them to nurture and maintain market 
responsive agilities. 

In sum, IT capability development would in-
volve leveraging available IT skills and e-
business knowledge (e-business centric IT 
expertise) to harness appropriate IT infra-
structure (IT infrastructure in use) to develop 
a technology-enabled, task-oriented back-end 
for information integration, sharing, and ac-

cess (back-end integration) and a user-
friendly front-end with multi-faceted function-
alities (front-end functionality). From a struc-
tural perspective, this view leads us to the 
following three hypotheses concerning the 
direct effects of e-business centric IT exper-
tise on IT infrastructure in use, back-end inte-
gration, and front-end functionality: 

H1: E-business centric IT Expertise will con-
tribute positively to the identification, se-
lection, and use of appropriate IT infra-
structure (IT infrastructure in use). 

H2: E-business centric IT Expertise will con-
tribute positively to the building of back-
end integration. 

H3: E-business centric IT expertise will con-
tribute positively to the development of 
front-end functionality. 

Lewis (2001) argues that inter-firm channel 
systems permit “large scale tracking of cus-
tomer preferences” (p. 7), which suggests 
that firms with stronger channel capabilities 
are more able to promote information ex-
change, undertake information coordination 
activities, and be more capable of meeting 
customer information requirements. Zhu et al. 
(2004) and Zhu and Kraemer (2005) have 
also shown that firms using advanced IT in-
frastructure (e.g., extranet) to communicate 
with customers and business associates have 
increased chances of integrating its data-
bases at the back-end and creating an effec-
tive, user-friendly set of functionalities at its 
front-end. Additionally, through the mediating 
role of IT infrastructure in use, e-business 
centric IT expertise also exerts an indirect 
effect on back-end integration and front-end 
functionality, giving the following two hypoth-
eses: 

H4: IT infrastructure in use enhances back-
end integration. 

H5: IT infrastructure in use enhances front-
end functionality. 

Back-end integration is an integral compo-
nent of a customer-centric information agile 
operation vital to establishing seamless link-
ages among heterogeneous databases that 
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make information accessing and querying 
user-friendly (Zhu et al., 2004). A well-
integrated back-end is a precursor to devel-
oping innovative data query algorithms that 
could provide unusual insights into the rela-
tional potentials of available information. 
Consequentially, a well-integrated back-end 
has the capability to foster intra- and inter-
organizational connectivity (Zhu et al., 2004), 
promote information transparency (Dong et 
al., 2009), increase business degrees of free-
dom (Bharadwaj, 2000, Keen, 1991), en-
hance coordination efficiency, and improve 
process performance (Zhu and Kraemer, 
2005). The tight connection between front-
end functionalities and back-end processes in 
an e-business platform assures consistent 
information service quality for customers.  
Thus,  

H6: Higher levels of back-end integration will 
enhance the efficacy of front-end func-
tionalities. 

From the perspective of creating an inimitable 
source of advantage (Day and Wensley, 
1988), this interrelated view of the four IT re-
source constructs implies that IT capability is 
developed through a causally complex net-
work of resource bundle driven by e-business 
centric IT expertise. Such a network premise 
of IT capability development is consistent with 
the notion that capabilities are rooted in pro-
cesses and business routines (Day, 1994). 

IT capability and market responsive 
agility 
Seamless connectivity between disparate da-
tabases made possible by back-end integra-
tion enables a firm not only to flexibly align its 
operational processes in response to cus-
tomer needs and preferences, but also to al-
ter its business strategies to leverage the re-
sources of value chain partners, and to adapt 
to market conditions and evolving customer 
demands in line with competitive pressures 
(i.e., market responsive agility). Radjou 
(2003), for instance, reports that US manu-
facturers relied on their IT resources and IS 
capabilities to increase their supply chain 
agility, reduce cycle time, achieve greater op-
erational efficiency, and deliver products to 

customers in a timely manner. From a func-
tional perspective, back-end integration has 
the potential to increase a firm’s market re-
sponsive agility to create e-business value 
(Zhu, 2004). Accordingly, we postulate that: 

H7: Back-end integration is related positively 
to market responsive agility. 

Front-end functionalities enable firms to pro-
vide real-time product and service information 
to customers and facilitate customer self-
service of online account management (Zhu 
and Kraemer, 2002, Zhu and Kraemer, 2005). 
Personable interactive front-end functionali-
ties are user-friendly communication systems 
that attract explorations by customers.  They 
are potent sources of customer agility, provid-
ing the requisite information for firms to rea-
lign their databases to provide timely re-
sponse to customer needs through on-time 
delivery, efficient ordering procedures, cus-
tomer alertness (Stank et al., 2001), and 
general market responsiveness (Hernández-
Espallardo and Arcas-Lario, 2003). A firm 
could not achieve market responsive agility 
without the support of a customer-responsive, 
user-friendly front-end in an e-business envi-
ronment.  Further, firms embedding personal-
ized and integrated customer services in their 
front-end functionality are more information 
agile than competitors that do not offer such 
services (Zhu et al., 2004). This rationale 
provides the conceptual base for our next hy-
pothesis: 

H8: Front-end functionality has a positive 
effect on market responsive agility. 

Market responsive agility and sales 
performance 
As some business studies have demonstrat-
ed (e.g., Kim et al., 2006, Wu et al., 2006), 
market responsive agility is one of the key 
determinants of organizational performance. 
In this exploratory study, we use sale perfor-
mance as a measure of firm performance and 
formulate the following hypothesis on the 
premise that market responsive agility could 
widen a firm’s market outlets, and increase its 
sales volume, thus expanding its market 
shares: 
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H9: Market responsive agility augments 
sales performance. 

The role of top management commit-
ment 
Competitive IT capabilities are dynamic. They 
require constant renewal.  A supportive or-
ganizational culture is vital in nourishing such 
capabilities (Teece, 2007). Among various 
organizational factors, such as firm size, or-
ganizational structure, corporate culture, firm 
location and industry, that have been found to 
affect IT capabilities, TMC has been singled 
out by Wade and Hulland (2004) as a key 
potential moderator. Wade and Hulland (2004) 
contend that a firm could derive competitive 
advantage from strategic IT use with top 
management support, lack of which the effect 
that IS resources have on a firm’s competitive 
position or performance quickly diminishes, 
even if substantial investments are made to 
strengthen such resources. Chatterjee et al. 
(2002) also note that the IT literature is not 
short of studies that stress the importance of 
top management support for IT assimilation. 
Formulating a construct with seven items fo-
cusing on top management’s understanding 
of e-business role and support for e-business 
development within firm, we posit that strong 
TMC would enhance the effects that e-
business centric IT expertise has on IT infra-
structure use, back-end integration, and front-
end functionality, giving us three further hy-
potheses: 

H10: TMC enhances the link between e-
business centric IT Expertise and Back-
end Integration. 

H11: TMC enhances the link between e-
business centric IT Expertise and IT In-
frastructure in Use. 

H12: TMC enhances the link between e-
business centric IT Expertise and Front-
end Functionality. 

Control Variables 
Because the dependent variable in our struc-
tural model is sales performance, which is a 
function of many organizational factors, we 
included three control variables in our SEM 

exercise: firm size, age, and industry. Firm 
size reflects the strength of an organization’s 
resources and has a significant impact on 
innovation (Cooper and Zmud, 1990, 
Damanpour, 1991, Rogers, 1995). It could 
also be a competitive advantage (Wu et al. 
2003; Mishra and Agarwal, 2009; Dong et al., 
2009) as larger business units typically have 
greater access to a more extensive range of 
financial resources (Rogers, 1995) and thus 
are more able to invest in sales-generating 
resources.  We used number of employees 
as a measure of firm size in our model. 

Like firm size, firm age can also affect firm 
performance. With a longer history of market 
appearance than their younger counterparts, 
established firms tend to have strong rela-
tional networks with business partners, finan-
cial institutions, communities, government, 
and consumers (Dobbs and Hamilton, 2007). 
Old firms also have more time to perfect their 
business processes, the opportunity to learn 
from their experiences (Fichman, 1992) and 
to gain a reputation for their products and 
services in selected markets (Dobbs and 
Hamilton, 2007), all of which can impact cur-
rent firm performance.  In this study, we 
measured firm age by the number of years of 
business start-up. 

The inclusion of industry stems from possible 
differing operational practices and buyer-
supplier dynamics across industries, which 
could potentially influence the extent to which 
firms use e-commerce (Mishra and Agarwal, 
2009). We used a dummy variable, separat-
ing responding firms into IT or non-IT industry, 
to assess its effect on sales performance. 

The 12 formulated hypotheses are according-
ly indicated in Figure 1. 

Research Method 
Sampling and Data Collection 
The data used for testing our proposed model 
was collected through an online survey of 
1,335 Australian fast-growth companies se-
lected from the Business Review Weekly 
(BRW) fast-growth SME file. The BRW fast-
growth SMEs are similar to Fortune’s FSB 
100 annual list of North America’s fastest 
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growing small companies. SMEs wanting to 
be listed on the BRW fast-growth project 
must record a revenue growth rate in excess 
of 10% per annum for the last three years, 
achieve an annual turnover in excess of 
AUD$500,000 during the previous year, have 
fewer than 200 full-time employees, are not a 
subsidiary of an Australian or overseas cor-
poration, and receive no more than 50% of 
their revenue from a single client. 

We tested our model using SMEs because IT 
research on SMEs is still thin on the ground 
and the benefits SMEs derive from IT is far 
from conclusive (Eikebrokk and Olsen, 2007; 
Johnston et al., 2007; Raymond and Ber-
geron, 2008). There is also the stereotype 
view that SMEs lack the financial resources 
and IS expertise to take advantage of the 
power of advanced IT infrastructure to gener-
ate competitive advantage (Kuan and Chau, 
2001; Thong, 1999). Therefore, we narrow 
our focus to fast-growth SMEs to examine 
how an elite group of SMEs develop their IT 
capability to achieve market responsive agility 
and gain sales growth. In a slightly different 
vein, the focus on fast-growth SMEs also lend 
support to the choice of sales growth as a 
performance measure, since revenue growth 
is the primary indicator of business growth 
BRW uses to select its fast-growth SMEs. 

A personalized email highlighting the aca-
demic nature of the study was sent to either 
the founder or CEO of all 1,335 fast-growth 
SMEs listed on the BRW database. In our 
emails, we emphasized the importance of 
having respondents with a good understand-
ing and overview of their firm’s e-business 
activities in our survey, urging the founder or 
CEO to personally complete the online ques-
tionnaire. A follow-up email was sent three 
weeks after the initial one, and a second re-
minder email another two weeks later. Re-
spondents were assured of confidentiality. A 
total of 310 valid responses were received. 
Excluding 195 incorrect email addresses and 
35 companies which declined to participate, 
we achieved a 28.1% response rate. 

Using the approach suggested by Armstrong 
and Overton (1977), we checked the data for 

non-response bias by comparing early (i.e., 
those responded upon our initial email invita-
tion) and late (i.e., those responded after the 
follow-up emails) responses. Independent 
samples t-tests on each construct between 
early and late responders failed to reveal sig-
nificant differences (all ps>.05), suggesting 
that nonresponse bias was not a problem. 

Profile of Responding Companies 
The profile of the responding firms in our 
study (Table 1) shows that our sample con-
tains companies in all major industry sectors. 
There is also equal distribution of companies 
in terms of their age (or years of establish-
ment). More significantly, all questionnaires 
were completed by either the company 
founder or its CEO and that all responding 
firms had achieved a growth rate in excess of 
20% in 2008. 

Test for Common Methods Bias 

As our study used a self-administered ques-
tionnaire and respondents were in a senior 
management position qualified to assess firm 
performance, measurement was subject to 
cognitive biases due to participants "seeking 
to present themselves in a favorable manner” 
(Thompson and Phua, 2005).  Anticipating 
such a possibility, we incorporated Marlowe 
and Crowne’s (1961) Social Desirability Scale 
in our online questionnaire to collect infor-
mation to enable us to assess all study items 
for social desirability response bias in order to 
address internal validity and psychometric 
aspects of instruments. Marlowe and 
Crowne’s (1961) Social Desirability Scale has 
been used widely for checking cognitive bias-
es (Ballard, 1992, Fraboni and Cooper, 1989). 

In this study, we tested common method bias 
using SEM procedures recommended by 
Podsakoff et al. (2003). First, we conducted a 
Harman one-factor test to estimate the extent 
of the bias. Principal components analysis 
resulted in six components, accounting for 
70.1% of the total variance. The first compo-
nent explained only 37.1% of the variance, 
implying the absence of a dominant general 
factor that accounts for more than 50% of the 
variation. Second, this study controlled for the 
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effects of a directly measured social desirabil-
ity factor (i.e., the social desirability factor 
was linked to all endogenous variables). Re-
sults culminated in a poor fitting model entail-
ing associations between social desirability 
and model parameters, with all path coeffi-
cients being close to zero and nonsignificant 
(all ps>.05).  Accordingly, social desirability is 
not an issue in our sample. Based on these 
tests, we conclude that common method bias 
is not a significant threat in our study. 

Constructs 
Development of respective measurement 
models incorporate successive stages of the-
oretical modeling, statistical testing, and re-
finement, as suggested by Straub (1989). 
Measurement items used in this study were 
adapted from previously validated measures 
or were developed on the basis of a literature 
review. E-business centric IT expertise was 
measured with items selected to reflect firm 
level e-business specific IT expertise (Lin and 
Lin, 2008, Thong, 1999). IT infrastructure in 
use was measured with items adapted from 
Zhu and Kraemer (2005), and Zhu et al. 

(2004), focusing on telecommunications and 
database infrastructure. Back-end integration 
was measured with three items framed to 
represent the extent to which web applica-
tions are electronically integrated with back-
office, and the extent company databases are 
electronically integrated with suppliers and 
partners (Zhu and Kraemer, 2005).  Front-
end functionality was instrumented both by 
generic functionality, as well as by specific 
customized functionality. Generic front-end 
functionality was measured by three items 
adapted from Zhu and Kraemer (2005), rep-
resenting ability of responding firms to sup-
port online sales, online transactions and in-
formation search. Specific customized front-
end functionality was measured by four items 
adapted from Wu et al. (2003), and Zhu and 
Kraemer (2002), reflecting web-site features 
related to customer-oriented services. Be-
cause of the two distinctive sets of items used 
in its measurement, front-end functionality 
was conceptualized as a second-order con-
struct. 

 

Table 1 - Profile of Responding Firms  

 % (n = 310) 
Industry  

Information Technology 19.7 
Property & Business Services 18.7 
Personal & Other Services 9.0 
Finance & Insurance 8.4 
Communications 7.4 
Othersa 36.7 

Company Age  
Less than 5 years 50 
More than 5 years 50 

Previous Year Growth Rate 21.9 - 759.5 
CEO/Founder’s Education Level  

Tertiary 55.2 
MBA 15.8 
Year 12 14.5 
PhD or Doctorate 1.6 
Other 12.9 

Note. a Other industry sectors include Construction; Retail Trade; Manufacturing; Health and Community Services; 
Wholesale Trade; Education; Transport and Storage; Accommodation, Café, Restaurants; Mining; Cultural and Rec-
reational Services. 
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Measures of market responsive agility were 
adapted from Wu et al. (2006) and Kim et al. 
(2006). Sales performance was measured 
using three items to indicate sales growth, 
market share, and market development. The-
se items were adapted from Zhu and Kraem-
er (2005). Lastly, TMC was measured using 
seven items, adapted from Wu et al. (2003). 
The measures focused on top management’s 
willingness and commitment to use e-
business. All measures were rated using a 
seven-point Likert scale with anchors ranging 
from strongly disagree (1) to strongly agree 
(7). Table 2 lists the questionnaire items used 
to measure each construct. 

Instrument Validation 

Data were analysed using confirmatory factor 
analysis (CFA) procedures (AMOS 17.0) and 
involving a maximum likelihood (ML) estima-
tion method.  All constructs were tested for 
reliability, validity, and fit. Based on an as-
sessment of CFA fit statistics, measurement 
models were further refined. Table 3 presents 
the correlations and descriptive statistics of 
the model constructs, while Table 4 indicates 
the measurement properties of constructs. 
Instrument validation proceeded through 
three steps: calculation of construct reliability, 
estimation of variance extracted, and evalua-
tion of construct validity.  

Construct Reliability 
Construct reliability, a measure of consisten-
cy, assesses the degree to which items are 
free from random error. Indicator and compo-
site reliability are two measures of construct 
reliability (Fornell and Larcker, 1981). While 
indicator reliability represents the proportion 
of variation that is explained by a construct it 
purports to measure, composite reliability re-
flects the internal consistency of indicators 
(Werts et al., 1974). In the present study, in-
dicator reliability values range between .30 
and .88, and composite reliability values ex-
ceed the recommended value of .7 (Nunnally 
and Bernstein, 1994).  

Variance Extracted Estimate 
Variance extracted estimate reflects the 
overall amount of variance in indicators ac-

counted for by a latent construct (Fornell and 
Larcker, 1981). In this study, all estimates 
exceed the recommended value of .5 (Hair et 
al., 2006).  

Construct Validity 
Construct validity was established by measur-
ing convergent and discriminant validity of 
measurement items (Straub, 1989). Conver-
gent validity assesses the consistency across 
multiple operationalizations. Values for t-
statistics for all factor loadings are significant 
(all ps<.001), indicating that measures satisfy 
convergent validity criteria (Gefen et al., 
2000). According to Fornell and Larcker 
(1981), average variance extracted for each 
construct should be greater than the squared 
correlation between constructs when as-
sessing for discriminant validity, the extent to 
which different constructs diverge from one 
another. Our results suggest that items share 
more common variance with related than 
non-related constructs, with all constructs 
meeting this criterion.  

Confirmatory and full structural model fits 
were assessed using multiple indices (Hair et 
al., 2006), including the ratio of χ² to degrees 
of freedom (χ²/df) (Jöreskog, 1978), compara-
tive fit index (CFI), Tucker-Lewis Index (TLI), 
root mean-square error of approximation 
(RMSEA), and standardized root mean-
square residual (SRMR). A χ²/df ratio of be-
low 3 indicates sound fit (Carmines and 
McIver, 1981).  Values of CFI and TLI 
above .90 are considered good fit (Hair et al., 
2006). A RMSEA of .08 or less indicates a 
close fit (Hair et al., 2006) and SRMR should 
be less than .06 (Hu and Bentler, 1999). All 
seven measurement models tested were 
found to meet these criteria. 

Validity of Front-end Functionality as a 
Reflective Second-Order Construct 
Petter et al. (2007) warn that a common prob-
lem among IS studies using SEM is the use 
of reflective construct specification, when 
formative measurement is more appropriate. 
To avoid the problem, the decision rules sug-
gested by Jarvis et al. (2003) for identifying 
construct as formative or reflective were 
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Table 2 - Constructs and Indicators 
Constructs Indicators 

E-business Centric IT 
Expertise (ITEP) 

Our company hires highly specialized or knowledgeable people for e-business. 
IT people working for our company are well aware of the multi-faceted functions of 
e-business. 
IT people working for our company are adequately trained in e-business. 

IT Infrastructure in Use 
(ITIF) 

We use extranet to communicate with our business partners. 
We use extranet to communicate with our customers. 

Back-end Integration 
(BI) 

There are integrated multiple Web applications encompassing different areas in our 
company. 
Our company shares common databases for various applications, rather than hav-
ing a separate database for each application. 
Our company’s databases are electronically integrated with our business partners. 

Front-end 
Functionality (FF) 

Infor-
mation & 
Sales 
Functions 

Our company’s website supports online sales. 

Our company’s website supports online transactions. 

Our company’s website provides information search. 

Customer-
oriented 
Functions 

Allow customers to locate and send information to appropriate con-
tacts within our company. 

Provide solutions to customer problems. 

Provide information in response to consumer questions/requests. 

Allow customers to track and inquire about their orders electronically. 

Market Responsive 
Agility (MR) 

Compared with our competitors, our company responds more quickly and effectively 
to changing customer and supplier needs. 
Compared with our competitors, our company responds faster and more effectively 
to changing competitor strategies. 
Compared with our competitors, our company develops and markets new products 
more quickly and effectively. 
Compared with our competitors, our company is competing effectively in most mar-
kets. 
Our relationships with business partners have increased our company responsive-
ness to market change through collobration. 

Sales Performance 
(SP) 

Compared with our competitors, the market share of our products has increased. 
Compared with our competitors, the sales volume of our products has been increas-
ing at a faster pace. 
Compared with our competitors, our sales market has widened significantly.  

Top Management 
Commitment to 

e-business (TMC) 

Our top executives have clearly indicated their commitment to e-business. 
Our top executives emphasize that our company must adapt to the Internet-related 
market trends. 
Our top executives are willing to provide necessary resources for implementing e-
business practices. 
Our top executives often advise employees to be sensitive to our competitors’ e-
business initiatives. 
Our top executives often advise employees to keep track of the latest developments 
in Internet technology and Internet-related business practices. 
Our top executives constantly remind people that we must transfer more of our prac-
tices online in order to meet customers’ future needs. 
Our top executives often stress the importance of incorporating e-business practices 
in our company. 
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Table 3 - Correlation Matrix, Mean Scores and Standardized Deviations 
Variables Mean SD 1 2 3 4 5 6 7 

1. E-business Centric IT Expertise 4.95 1.69 1       

2. IT Infrastructure in Use 5.77 1.65 .23** 1      

3. Back-end Integration 4.12 1.63 .52** .25** 1     
4. Information & Sales Front-end 

Functionality 3.96 1.83 .37** .17** .46** 1    
5. Customer-oriented Front-end Func-

tionality 4.8 1.42 .49** .31** .54** .50** 1   

6. Market Responsive Agility 5.33 1.03 .34** .14* .34** .34** .39** 1  

7. Sales Performance 5.54 1.32 .29** 0.11 .20** .28** .30** .58** 1 

Note.*p<.05.**p<.01. 
 

Table 4 - Confirmatory Factor Analysis  

Constructs α Construct 
Reliability

Variance 
Extraction

Range of 
Standardized 

Loadings 

Range of 
Indicator 
Reliability

1. E-business Centric IT Expertise 0.86 0.87 0.7 .76-.94 .58-.88 

2. IT Infrastructure in Use 0.82 0.78 0.64 .79-.90 .61-.81 

3. Back-end Integration 0.75 0.74 0.5 .64-.81 .41-.66 

4. Information & Sales Front-end 
Functionality 0.78 0.8 0.57 .55-.88 .30-.77 

5. Customer-oriented Front-end Func-
tionality 0.74 0.77 0.5 .55-.78 .30-.61 

6. Market Responsive Agility 0.84 0.8 0.67 .78-.85 .61-.72 

7. Sales Performance 0.82 0.9 0.82 .89-.93 .79-.86 

8. Top Management Commitmenta 0.92 - - - - 
 

Note. aModerator is not included in the CFA as the moderating effect is assessed with nested model. Only 
Cronbach’s α for moderator is reported. 
 
checked in this study. Front-end functionality 
was modeled as a reflective second-order 
construct comprised of the two first-order di-
mensions: information and sales functions 
and customer-oriented functions. According 
to Jarvis et al. (2003), the first-order factors 
are complementary (i.e., they interact and co-
vary with each other. The covariance of these 
two first-order factors is .55). A reflective se-
cond-order construct is appropriate for cap-
turing complementarities (Tanriverdi and 
Venkatraman, 2005). The alternative ap-

proach of using a formative second-order 
modeling is not appropriate because it does 
not assume any interactions or covariance 
among the first order dimensions of a higher-
order construct (Chin, 1998).  

Data fit the measurement model for front-end 
functionality well: χ²(13)=31.566, χ²/df=2.428, 
CFI=.974, TLI=.958, SRMR=.05, RMSEA=.06. 
Respectively, Cronbach’s α, construct reliabil-
ity, and variance extraction for Front-end 
Functionality are α=.81, CR=.73, and VE=.58. 
As theorized in the Conceptual Model section, 
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front-end functionality is a higher-order con-
struct comprising multiple dimensions with 
significant loadings (all p-values<.001). Paths 
from second-order constructs to first-order 
factors are of high magnitude, either nearing 
or exceeding a suggested cutoff value of .7 
(Chin, 1998). Marsh and Hocevar (1985) 
suggested that the efficacy of second-order 
models should be assessed by the target co-
efficient (T ratio) with an upper bound of 1. 
Our models display very high T ratios approx-
imating 1, implying that relationships among 
first-order constructs are sufficiently captured 
by their respective second-order construct 
(Stewart and Segars, 2002). Given solid theo-
retical and empirical grounds, and the parsi-
monious nature of the second-order factors 
(Hull et al., 1991), the conceptualization of 
front-end functionality as a high-order, multi-
dimensional construct is considered justified. 

Result 
Given the acceptable measurement models, 
we estimated a full latent variable structural 
model (Anderson and Gerbing, 1988) using 

the same set of goodness of fit criteria to test 
our structural model and respective hypothe-
ses. Table 5 summarizes the results of hy-
pothesis testing, revealing reliable and robust 
fit between our theoretical model and sample 
covariances: χ²(220)=414.057, χ²/df=1.882<3 
(Carmines and Mclver, 1981), CFI=.947>.90 
(Hair et al., 2006), TLI=.939>.90 (Hair et al., 
2006), SRMR=.053< .06 (Hu and Bentler, 
1999), and RMSEA=.053 <.08 (Hair et al., 
2006). These indices suggest a good fit. Ta-
ble 5 shows that, except for H5 and H7, all hy-
pothesized relationships are supported.  

Figure 2 shows percentage of variance ex-
plained by the model for each endogenous 
variable. Squared multiple correlation (SMC) 
values, which are similar to multiple R² in 
multivariate regression analysis, show that 
the structural model accounts for 6% of vari-
ance in IT infrastructure in use, 42% of the 
variance in back-end integration, 68% of the 
variance in front-end functionality, 35% of the 
variance in market responsive agility, and 
40% of the variance in sales performance. 

 

Table 5. Hypotheses and Test Results 

Hypotheses 
Standardized 

Parameter 
Estimate 

Conclusion 

H1:  E-business Centric IT Expertise --> IT Infrastructure in Use .24*** Supported 

H2:  E-business Centric IT Expertise --> Back-end Integration .56*** Supported 

H3:  E-business Centric IT Expertise --> Front-end Functionality .23** Supported 

H4:  IT infrastructure in Use --> Back-end Integration .21*** Supported 

H5:  IT infrastructure in Use --> Front-end Functionality -.10 Not Supported 

H6:  Back-end Integration --> Front-end Functionality .68*** Supported 

H7:  Back-end Integration --> Market Responsive Agility -.19 Not Supported 

H8:  Front-end Functionality --> Market Responsive Agility .74** Supported 

H9:  Market Responsive Agility --> Sales Performance .63*** Supported 

Structural model goodness-of-fit indexes: 
χ²(220)=414.057, χ²/df=1.882, CFI=.947, TLI=.939, SRMR=.053, and RMSEA=.053. 
Note. *p<.05. **p<.01. ***p<.001. 
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Figure 2 - Results for Final Full Structural Model 
 
 

Table 6 - Results of Multi-group Analyses 
 χ² df CFI TLI RMSEA Model

Comparison ∆χ² ∆df p 

M1 332.709 182 .898 .883 .052     

M2 343.218 183 .892 .876 .053 M2 vs M1 10.509 1 <.01

M3 332.711 183 .899 .884 .052 M3 vs M1 .001 1 >.05

M4 334.087 183 .898 .883 .052 M4 vs M1 1.378 1 >.05
Note. M1=unconstrained model (all parameters free); M2=equal regression weights between ITEP and BI for low and high sub-
samples; M3=equal regression weights between ITEP and ITIF for low and high sub-samples; M4=equal regression weights 
between ITEP and FF for low and high sub-samples. 

 

The moderating effects of TMC on relation-
ships between e-business centric IT expertise 
and back-end Integration, IT infrastructure in 
use, and front-end functionality (H10, H11, 
H12) were tested using multi-group analyses.  
We divided our data into two sub-samples 
(i.e., low and high TMC groups), based on the 
median scores of TMC. The difference be-
tween the mean TMC score of the two sub-
samples was tested using t-test to ensure 

statistical significance, which was confirmed 
(p < .01).  χ² difference tests were subse-
quently employed to assess statistical signifi-
cance between the low and high TMC groups 
on three paths: between e-business centric IT 
expertise and back-end integration, between 
e-business centric IT expertise and IT infra-
structure in use, and between e-business 
centric IT expertise and front-end functionality. 
The test results reveal that higher level of 
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TMC increases the positive link between IT 
expertise and back-end integration. However, 
TMC was not found to have any significant 
influence on the links between e-business 
centric IT expertise and IT infrastructure in 
use, and e-business centric IT expertise and 
front-end functionality (Table 6). 

Our test results also show that none of the 
three control variables appear to exert any 
significant effect on sales performance in our 
model, despite their expected influence on 
sales performance. 

Assessment of an Alternative 
Model 
The hypothesized relationships of the pro-
posed research model are grounded on the 
premise that IT capability development fol-
lows a path dependent process, initiated by a 
distinctive set of attributes - e-business cen-
tric IT expertise - endemic to a firm’s IT hu-
man resource endowment.  The proposed 
research model views e-business centric IT 
expertise as the transformation agent driving 
the selection and use of appropriate IT infra-
structure as well as the development of back-
end integration and front-end functionality to 
achieve market responsive agility. 

An alternative theoretically plausible view of 
IT capability development posits that e-
business centric IT expertise, IT infrastructure 
in use, back-end integration, and front-end 
functionality, as a bundle of valuable, rare, 
inimitable and hard-to-substitute resources, 
jointly contribute to the development of mar-
ket responsive agility. In short, the alternative 
model views the four constructs as direct an-
tecedents of market responsive agility, ignor-
ing the possible causal linkages between 
them. This model is founded on the premise 
that each of the four constructs is a key build-
ing block of organizational IT capability. This 
alternative conceptualization thus does not 
subscribe to the notion that IT capability is 
developed through a unique combination of 
IT resources.  

The alternative model contains five paths: 
one each from the four constructs to market 
responsive agility, which drives sales perfor-

mance. This alternative model and its results 
(standardized path coefficients) are shown in 
Figure 3. The model fit indices for the alterna-
tive model (χ²(218)=411.388, χ²/df=1.887, 
CFI=.947, TLI=.938, SRMR=.052, and 
RMSEA=.054) are comparable to those of the 
proposed model. However, three of the five 
hypotheses in the alternative model were 
found to be insignificant. It suggests that e-
business centric IT expertise, IT infrastructure 
in use, and back-end integration do not con-
tribute directly to building market responsive 
agility.  The result thus lend support to the 
notion that the four IT resources do not act 
independently to create market responsive 
agility. 

Mediation Tests 
The resulting structural model depicted in 
Figure 2 indicates that IT infrastructure in use, 
back-end integration, front-end functionality, 
and market responsive agility serve as me-
diators in channelling the effect of e-business 
centric IT expertise on sales performance. 
Given that our focus is on how the four IT re-
source constructs - e-business centric IT ex-
pertise, IT infrastructure in use, back-end in-
tegration, and front-end functionality - are 
combined to build IT capability, the structural 
model of Figure 2 suggests that IT capability 
is developed through a path-specific process 
directed by e-business centric IT expertise. 
Verge and Durand (2010) suggested that 
mediation techniques, among others, offer a 
systematic means of exploring data to ex-
haust “the condition sets that prevail in de-
fined path-dependence situations” (p. 751). 
We view path-specificity as a “diluted” version 
of path-dependence. Drawing on the sugges-
tion of Verge and Durand (2010), we utilized 
mediation test as a means to demonstrate the 
existence of path-specificity. 

To validate the mediating roles of IT infra-
structure in use, back-end integration, front-
end functionality, and market responsive agili-
ty, five additional models were tested (see 
Figures 4 to 8).  These five models were de-
signed to check whether the relationships 
among the six constructs in our structural 
model of Figure 2 satisfy the four conditions 
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outlined in Baron and Kenny (1986) for the 
existence of mediation effect.  The first model 
(Figure 4) confirms that e-business centric IT 
expertise has a significant effect on sales per-
formance, satisfying the first condition stipu-
lated by Baron and Kenny (1986), i.e., the 
independent variable influences the depend-
ent variable.  The second to fifth models (Fig-
ures 5 to 8) successively test each of the me-
diators - market responsive agility, front-end 
functionality, back-end integration, and IT in-
frastructure in use - to determine whether 
they meet conditions 2 to 4 stated in Baron 
and Kenny (1986), i.e., whether the inde-
pendent variable (e-business centric IT ex-
pertise) influences the mediator (Condition 2); 

whether the mediator influences the depend-
ent variable (sales performance) (Condition 
3); and whether the effect of the independent 
variable (e-business centric IT expertise) on 
the dependent variable (sales performance) 
diminishes after controlling for the effects of 
the mediator (Condition 4).  As revealed in 
Figures 4 to 8, all four conditions were fully 
met for all four mediators, confirming the me-
diating roles of IT infrastructure in use, back-
end integration, front-end functionality, and 
market responsive agility.  More importantly, 
the mediation test results support the notion 
that IT capability development follows a path-
specific process. 

 

Note. *p<.05. **p<.01. ***p<.001. 

Figure 3 - Results of Alternative Model Investigated 



Building IT Capability to Increase Organizational Performance: A Path-Oriented Process / Bi et al. 
 

Pacific Asia Journal of the Association for Information Systems Vol. 3 No. 3, pp.29-56 / Sep. 2011 47

 

Note. *p<.05. **p<.01. ***p<.001. 

Figure 4 - Direct Model 

Note. *p<.05. **p<.01. ***p<.001. 

Figure 5 - Mediated Model with Market Responsive Agility  
 

Note. *p<.05. **p<.01. ***p<.001. 

Figure 6 - Mediated Model with Market Responsive Agility  and Front-end Functionality 
 

Note. *p<.05. **p<.01. ***p<.001. 
Figure 7 - Mediated Model with Market Responsive Agility, Front-end Functionality, and 
Back-end Integration



Building IT Capability to Increase Organizational Performance: A Path-Oriented Process / Bi et al. 
 

Pacific Asia Journal of the Association for Information Systems Vol. 3 No. 3, pp.29-56 / Sep. 2011 48 

Note. *p<.05. **p<.01. ***p<.001. 

Figure 8 - Mediated Model with Market Responsive Agility, Front-end Functionality, Back-
end Integration, and IT Infrastructure in Use 
 

Discussion and Conclusion 
This study sets out to investigate IT capability 
as a network of tightly-linked constructs driv-
en by the use of e-business centric IT exper-
tise to identify and select appropriate IT infra-
structure to develop a task-oriented back-end 
and a user-friendly multifunctional front-end. 
We tested the linkages between the con-
structs that form IT capability and also their 
joint-effects on market responsive agility and 
sales performance using data drawn from a 
survey of 310 fast-growth SMEs in Australia. 
Our findings, based on the hypotheses that 
are supported, the results of the alternative 
model investigated as well as the mediation 
tests conducted, confirm that IT capability-
building follows a path-specific process, as 
Figure 2 (and Figure 8) indicates. IT infra-
structure in use, back-end integration, and 
front-end functionality are three indispensable 
parts of the IT capability-building chain.  The 
extent to which the three can be harnessed 
into an advantage-generating capability de-
pends considerably on the quality of a firm’s 

IT human resources (e-business centric IT 
expertise). The contribution of TMC in this 
capability-building process is that it enhances 
the effect that e-business centric IT expertise 
has on back-end integration. 

Contribution to IS Literature 
Our findings offer a number of insights that 
broaden current understanding on the crea-
tion of IS capabilities, as manifested in the 
path–specific process of IT capability devel-
opment based on our sample of fast-growth 
SMEs. These findings contribute to IT busi-
ness value literature in six major aspects. 
First, they confirm the lynchpin role of e-
business centric IT expertise, accentuating 
the importance of IT human resources, in ad-
dition to IT skills, in developing IS capabilities.  

Second, IT infrastructure in use, though an 
essential platform for IT systems and applica-
tion development, has no direct effect in con-
tributing to enhancing the value of front-end 
functionality. While this finding reaffirms the 
commodity nature of IT infrastructure in use 
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that others have noted (Clemons and Row, 
1991; Zhu and Kraemer, 2005), it highlights 
the indispensable role IT infrastructure plays 
in providing an appropriate technological plat-
form for the development of back-end integra-
tion. It suggests that IT infrastructure remains 
a key component of the IT resource bundle 
that contributes to the development of superi-
or IT capability. The path-specific process of 
IT capability-building further indicates that the 
quality of the IT infrastructure in use will influ-
ence not only the way back-end integration 
would be developed but how well it could be 
developed.  From the IT investment perspec-
tive, this finding shows that selecting an ap-
propriate set of IT infrastructure is one of the 
first step toward building a robust back-end 
integration and superior IT capability. 

Third, back-end integration plays an im-
portant bridging role in linking IT infrastruc-
ture in use to front-end functionality, but has 
no direct effect on market responsive agility. 
This finding underscores the criticality of 
back-end integration as a feature that differ-
entiates a firm’s IT capability from those of 
competitors. Because the development of 
back-end integration is a causality ambiguous 
process, the manner in which e-business 
centric IT expertise contributes to the devel-
opment of back-end integration becomes an 
inimitable operation. As Zhu and Kraemer 
(2005) rationalize, back-end integration is “of-
ten tailored to a firm’s strategic context and is 
woven into the organization’s fabric, which is 
not transparent to competitors” (p. 78). 

Fourth, while previous studies (Zhu and Kra-
emer, 2005) have dismissed the rare, valua-
ble, non-substitutable, and hard-to-replace 
properties of front-end functionality due to its 
ubiquitous appearance in commercial web-
sites, the finding in this study suggests that 
front-end functionality has not lost all its 
shines. The path-specific IT capability-
building process revealed in this study shows 
that front-end functionality is the face of an 
organization - it provides the only connection 
that IT capability has with market responsive 
agility. Modeled as a second order construct, 
our results indicate that the representation of 
front-end functionality needs to take into con-

sideration the customer-oriented aspects, 
which differ between companies. In short, 
front-end functionality is a necessary, though 
insufficient, part of the IT capability-building 
process. Front-end functionality serves as the 
mediator that channels the effect of back-end 
integration in supporting market responsive 
agility. In sum, on its own, front-end function-
ality may no longer be a resource that could 
provide a competitive edge to the firm.  In 
combination with back-end integration and IT 
infrastructure in use, however, front-end func-
tionality creates the synergistic effect ex-
pected of a well-integrated IT system: it ena-
bles the IT skills, business knowledge and 
experience of a firm’s IT personnel to create 
market responsive agility to gain sales.  

Fifth, the significance of TMC as a moderator 
on the positive link between e-business cen-
tric IT expertise and back-end integration un-
derscores the importance of TMC as a value-
added dimension of the IT capability-building 
process.  TMC gives the extra edge - the in-
tangible moral support among others - the IT 
team needs in weaving the back-end integra-
tion into the organizational fabrics. 

Lastly, since our model is tested using data 
drawn from a sample consisting exclusively of 
fast-growth SMEs, we conclude that fast-
growth SMEs develop their IT capability via a 
path-specific process anchored by their e-
business centric IT expertise to achieve mar-
ket responsive agility and gain sales. Worded 
differently, we interpret that one of the basic 
ingredients for growth among fast-growth 
SMEs is their ability to leverage their IT re-
sources in a synergistic manner to produce 
superior IT capability. 

Implications for Practitioners 
The results of this study have important impli-
cations for practitioners. Our findings that IT 
capability building follows a path-specific pro-
cess driven by a firm’s e-business centric IT 
expertise confirm the distinctive roles of each 
of the four IT resources examined. Therefore, 
while some IT resources, such as IT infra-
structure, by itself, might not offer a source of 
differential advantage, these resources are, in 
Clemons and Row (1991) words, “competitive 
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necessities”: their absence would lead to a 
competitive disadvantage. The implication 
flowing from this argument suggests that in-
vestment in IT resources requires a holistic 
and integrated approach.  The complemen-
tary functions of different IT resources have 
to be noted. For instance, it may be unwise 
for an organization to develop streamline e-
business processes to integrate the opera-
tions of different business units without hav-
ing completed an assessment of the support 
capability of IT infrastructure in use. Equally, 
increasing front-end functionalities to en-
hance its attractiveness to customers may be 
inapt without a corresponding assurance that 
the disparate databases housed in the back-
end are capable of servicing those needs. In 
short, the path-specific process involved in IT 
capability building suggests that piecemeal 
investment in IT resources could turn out to 
be counter-productive.  

Second, our findings reaffirm IT capability is a 
source of advantage, enabling firms to create 
market responsive agility (a positional ad-
vantage) to gain superior sales performance. 
This finding further underscores the im-
portance of understanding the antecedent-
precedent relationships between different 
types of IT resources to ensure that IT in-
vestment would yield the benefits envisaged. 

Third, our study illustrates the critical role of 
TMC in nurturing information capability within 
organizations. The significant moderating ef-
fect that TMC has on the causal link from e-
business centric IT expertise to back-end in-
tegration supports Rai et al.’s (2006) argu-
ment that senior management commitment 
could foster the development of distinctive IS 
capabilities that form part of corporate strate-
gies and drive growth.  

Lastly, with a growing interest in investigating 
the performance determinants of fast-growth 
firms (Moreno and Casillas, 2008), our study 
provides an alternative lens from a technolo-
gy usage perspective. Our findings offer an 
integrative framework for SME managers to 
understand how their IT investments may be 
put to use in a productive and beneficial way 

to create competitive advantage and achieve 
rapid growth through sales.  

Limitations and Future Research 
This study has a number of methodological 
and conceptual limitations that should be 
acknowledged. First, we have used a static 
cross-sectional research design by collecting 
data at a single point in time. This makes it 
difficult to address issues of dynamic IS ca-
pability development over a run of several 
years. Future studies may consider examin-
ing “state changes” over longer periods of 
time to increase our understanding of the de-
velopmental paths involved in IT capability-
building and leveraging to enhance opera-
tional performance. 

Second, we have relied on the use of single-
informant in data collection which is always 
susceptible to reporting bias. The use of mul-
tiple methods of measurement to alleviate 
any potential reporting bias ought to be given 
due consideration in future studies. 

Third, our sample is confined exclusively to 
fast-growth SMEs. This creates comparative 
and generalization issues when interpreting 
the findings. For instance, whether IT capabil-
ity is a feature distinctive of fast-growth SMEs 
that have afforded them a competitive edge in 
developing superior operational attributes, 
such as flexibility, responsiveness, and agility, 
remain unanswered. 

Fourth, in examining the effects that IT capa-
bility has on market responsive agility and 
sales performance, we have not been able to 
account for the effect of one very important 
factor - the entrepreneurial capabilities of 
fast-growth SMEs. Given that fast-growth 
SMEs are less risk-averse than other SMEs 
and have other specific entrepreneurial char-
acteristics (e.g., entrepreneurial orientation) 
that drive their growth (Barringer et al., 2005), 
the endogeneity of these factors needs to be 
taken into consideration in future studies.  

Lastly, this study only examines IT capability, 
as one of many IS capabilities, from IT hu-
man resource and IT infrastructure perspec-
tives.  It has not included many other organi-
zational factors that do contribute to the build-
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ing of IS capabilities, as pointed out by Wade 
and Hulland (2004). In addition, the integra-
tion of IS competence into other operational 
capabilities to meet changing market realities 
would form an intriguing line of inquiry. As we 
evolve in our understanding of the causal 
links between IS capabilities and business 

performance, examining the complementary 
relationships between IS competence and 
other organizational capabilities can cast fur-
ther insights into many IT-dependent organi-
zational routines that create value and en-
hance performance. 
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