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A B S T R A C T

Information and communication technologies (ICT)-based innovations and applications have become major
drivers of enhanced organizational performance, economic growth, and social change. However, although the
body of research that is pertinent to this area has substantially grown, the importance of complementary factors
such as corporate entrepreneurship in enhancing the impact of technological innovation on organizational
performance has yet to be addressed. This paper develops and tests a framework that depicts and examines the
nature of the relationship between ICT-adoption/use and organizational performance in the Lebanese market,
taking into consideration the impact that corporate entrepreneurship may have on this relationship. PLS is used
to test the proposed relationships along with the significance of the mediation effect of corporate en-
trepreneurship. A multigroup analysis is also deployed to examine the impact of ICT-use level on the model. The
proposed model is proven to be fit, the hypotheses are supported, and the implications are discussed.

1. Introduction

Over the past three decades, the research has shown that organi-
zations initiate corporate entrepreneurship to add to their body of
knowledge to facilitate increased revenues (Mcgrath, Venkataraman, &
MacMillan, 1994), improved profitability (Zahra, 1993), enhanced
competitiveness (Kuratko, Covin, & Garrett, 2009), and innovativeness
(Ferreira et al., 2015) as an important potential growth driver
(Burgelman & Doz, 2013; Morris, Kuratko, & Covin, 2011; Soriano &
Huarng, 2013). This warrants a deeper understanding of corporate
entrepreneurship in organizational settings, especially the role it plays
in enabling ICT and innovation to be well integrated into an organi-
zation's resources and strategies and consequently drive organizational
performance to higher levels.

The rapidly changing business environment has led to increased
reliance on ICTs to attain and maintain competitiveness, improve
profitability, and succeed in today's dynamic market (Shamsuzzoha
et al., 2012; Stanimirovic, 2015). This has been a driver of innovation-
related activities, all of which tend to be technology-based (Siegel,
2011) and are designed to obtain better efficiency and higher perfor-
mance (Consoli, 2005; Ferreira et al., 2015; Igun, 2014). However,
despite the wide adoption of ICT by organizations in various sectors,
several survey reports have found that many projects fail. In 2012,
Gartner reported that fewer than 30% of information systems projects
such as Business Intelligence meet their business objectives (Saran,

2012) and that 55 to 75% of enterprise resource planning (ERP) pro-
jects encounter failure in meeting their intended objectives, with 74.1%
of them exceeding costs and 50% not realizing enough benefits (Jacobs,
2012). More recently, according to a study by KPMG, 70% of businesses
suffered project failures during 2014, and 50% failed to achieve their
intended goals (Amankwah-Amoah, 2016; Erel, 2014).

The above outcomes drive us to question the proper use of the
adopted ICT in organizations. According to Kusumaningtyasa and
Suwartob (2015) ICT adoption is defined as the “willingness to take the
new innovation related to computer and internet”. In fact, the usage of
ICT is defined by Blurton (2002) as the “diverse set of technological
tools and resources used to communicate and to create, disseminate,
store, and manage information”. Accordingly, Manochehri, Al-Esmail,
and Ashrafi (2012) state that to benefit from ICT adoption, organiza-
tions should provide needed infrastructure and hire skilled ICT per-
sonnel. In other words, the necessary means to make effective use of the
adopted ICT should be available for it to contribute positively to or-
ganizational performance.

The above suggestions draw attention to the importance of having
certain complementary factors in an organization to enable better use of
ICT and accordingly reaping its benefits towards creating innovative
business opportunities and achieving competitive advantage. In this
regard, entrepreneurs' ideas and actions are needed to capture the
business opportunities made possible by ICT and the resulting innova-
tions; thus, entrepreneurs need to be proficient in the language of

https://doi.org/10.1016/j.jbusres.2017.12.030
Received 20 June 2017; Received in revised form 15 December 2017; Accepted 18 December 2017

⁎ Corresponding author.
E-mail addresses: myunis@lau.edu.lb (M. Yunis), abbas.tarhini@lau.edu.lb (A. Tarhini), abdulnasser.kassar@lau.edu.lb (A. Kassar).

Journal of Business Research 88 (2018) 344–356

Available online 28 December 2017
0148-2963/ © 2018 Elsevier Inc. All rights reserved.

T

http://www.sciencedirect.com/science/journal/01482963
https://www.elsevier.com/locate/jbusres
https://doi.org/10.1016/j.jbusres.2017.12.030
https://doi.org/10.1016/j.jbusres.2017.12.030
mailto:myunis@lau.edu.lb
mailto:abbas.tarhini@lau.edu.lb
mailto:abdulnasser.kassar@lau.edu.lb
https://doi.org/10.1016/j.jbusres.2017.12.030
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jbusres.2017.12.030&domain=pdf


technology, i.e., in matching technological potential with market
changes, new customer needs, emerging problems, and possible op-
portunities.

This finding sheds light on the importance of examining the extent
to which innovation and entrepreneurship can enhance the role played
by ICT in galvanizing organizational performance. The previous studies
have examined the relationship between ICT adoption and/or use and
innovation. The previous research has also studied the role played by
corporate entrepreneurship in enhancing organizational performance.
While the importance and value of entrepreneurial strategies and ac-
tions have been highlighted (Covin & Miles, 1999; Mortara, Napp, Ford,
& Minshall, 2011), understanding how corporate entrepreneurship in-
teracts with organizational resources, such as ICT and innovation, has
yet to be addressed. This could be attributed to the fact that corporate
entrepreneurship has the necessary elements needed by organizations
to achieve higher performance and productivity in the rapidly changing
global economy (Kuratko & Audretsch, 2013). The previous studies
have also examined the relationship between innovation and en-
trepreneurship (Rosenbusch, Brinckmann, & Bausch, 2011; Zhao, 2005)
and reported the importance of entrepreneurial strategies in the
achievement of competitive advantage (Roaldsen & Borch, 2011).
However, to the best of the authors' knowledge, there is a lack of studies
integrating, in the context of a holistic framework, the impact of ICT
and ICT-based innovations on organizational performance, taking into
consideration the role of corporate entrepreneurship in this relation-
ship.

Taking the Lebanese market into consideration, the purpose of this
research is threefold. Drawing on a sound theoretical framework, the
first purpose of the study is to propose a holistic and integrated model
that explains the relationship between ICT adoption and/or use and
organizational innovation levels on one hand and organizational per-
formance on the other. This is important because different companies
have different ICT investment strategies, ICT resources, diffusion levels,
and innovation capacities (Anaya, Dulaimi, & Abdallah, 2015; Coltman,
Tallon, Sharma, & Queiroz, 2015). The second purpose is to examine
the role that corporate entrepreneurship may play in the above re-
lationship. This is crucial as it will allow the identification of the means
to eliminate or mitigate the impact of the pitfalls that may hinder the
efforts to capitalize on the opportunities made possible by ICT cap-
abilities and innovation. Incorporating corporate entrepreneurship into
the model is based on a synthesis that will draw upon a review of both
the theoretical and empirical research pertinent to ICT, innovation, and
corporate entrepreneurship. The third purpose is to assess the impact of
ICT on this relationship. The significance of this purpose stems from the
fact that technology adoption, i.e., investing in and purchasing IT,
cannot be equated with technology use (Lanzolla & Suarez, 2012).
Rattner (2014) contends that adopting technology for the mere sake of
its adoption is a waste of resources. The author reported case examples
of social entrepreneurs successfully using information and commu-
nication technologies that helped them to create social impact.

Emphasizing a holistic and dynamic framework linking ICT adop-
tion and/or use, innovation and corporate entrepreneurship to a firm's
competitiveness level makes this study useful for academicians, gov-
ernment analysts, ICT developers and strategists, as well as information
and innovation specialists. To begin, academicians can use the frame-
work as a foundation for assessing the contribution of each of the four
factors that enhance organization performance. Moreover, the flex-
ibility of the model allows it to be used as an integrated tool, or it can be
deployed to examine certain selected relationships. In addition, the
study can facilitate the understanding of companies' different perfor-
mance and competitiveness levels. The model will further help ICT
managers and decision makers to consider the various challenges and
opportunities posed by the new computing models, including wireless
and mobile computing, cloud computing, and social media (Buyya,
Ranjan, & Calheiros, 2009). Finally, ICT designers and developers will
find the study useful in supporting firm strategy-technology fit as it

allows for examination of the impact of every innovation and/or ICT
strategy or tool on a company's competitiveness objectives. With the
aforementioned purpose in mind, the study addresses the following
questions:

▪ What is the relationship between ICT adoption and/or use and in-
novation level on one hand and a firm's corporate entrepreneurship
and performance on the other?

▪ How does innovation affect the ICT adoption and/or use–-
performance relationship?

▪ How does corporate entrepreneurship affect the ICT adoption and/
or use -and -innovation relationship with organizational perfor-
mance?

▪ How does ICT use affect the relationships among ICT adoption, in-
novation, corporate entrepreneurship, and organizational perfor-
mance?

The remainder of the paper is organized as follows: The previous
studies examining ICT adoption and/or use, corporate entrepreneur-
ship, and organizational performance are reviewed. The theoretical
frameworks underlying our proposed model and hypothesis are dis-
cussed. Next, we describe the research methodology used and present
the results of the data analysis. This is followed by a presentation of a
discussion about the results. Finally, the study conclusion, limitations as
well as implications and recommendations for future research and
practice are presented.

2. Theoretical framework

Two theoretical frameworks underpin this research as follows: (1)
the dynamic capabilities view (DCV) (Teece, Pisano, & Shuen, 1997),
and (2) the theory of Innovation Translation. The dynamic capabilities
view endeavours to find sources of value creation and realization – i.e.,
capabilities – in rapidly changing environments, thus driving a com-
pany to better allocate resources and achieve a sustainable competitive
advantage (Eisenhardt & Martin, 2000; Teece et al., 1997). Teece et al.
(1997) define dynamic capabilities as ‘the ability to integrate, build,
and reconfigure internal and external competencies to address rapidly
changing environments’. The dynamic capabilities view attempts to
explicitly show how resources can be developed, integrated, and re-
leased within a firm using a process approach; it acts as a buffer be-
tween firm resources and the changing business environment. Dynamic
resources help a firm adjust its resource mix, thereby maintaining the
sustainability of its competitive advantage, which otherwise might
quickly erode.

The applicability of this view to the information systems research
stream has been demonstrated by several researchers (Braganza,
Brooks, Nepelski, Ali, & Moro, 2017; Daniel & Wilson, 2003; Wade &
Hulland, 2004). Wade and Hulland (2004) considered information
systems (IS) to be resources with many features that are pertinent to
dynamic capabilities. This stems from the fact that ICT and IS can
profoundly support organizations operating in dynamic and rapidly
changing markets and conditions. The dynamic capabilities view has
been used by many studies examining the contribution of ICT to firm
value (e.g., Cepeda & Vera, 2007; Kindstrom, Kowalkowski, &
Sandberg, 2013; Rohrbeck, 2010; Tian, Wang, Chen, & Johansson,
2010). ICT helps in the generation, integration, development, and en-
hancement of key resources over time. E-business, E-commerce, new
production methods, new services, new business models, and effective
ways for better supply-chain management, customer relationship
management, and decision support are some of the many ways that ICT
manifests its dynamic capabilities features. This conforms to the theory
of innovation (Schumpeter, 1934), which holds that organizations can
achieve economic gains and attain competitive advantage by introdu-
cing successful innovations and innovatively managing their resources
(Davcik & Sharma, 2016). This can be accompanied by a steady
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learning process (Gomez, Cespedes-Lorente, & Valle-Cabrera, 2005) and
the seizing of new opportunities (Kogut & Zander, 1992), acquiring
knowledge from all reachable resources (Prahalad & Hamel, 1990), and
thus making appropriate decisions.

The above discussion applies well to the current study. Today, ICT
and innovation play a very important role in seizing different oppor-
tunities to accomplish a firm's action plans and strategic objectives,
including operational excellence, introducing new products and ser-
vices, and customer intimacy (Treacy & Wiersema, 1993). These are
opportunities that, if well planned and managed, can enhance a firm's
performance and move it forward.

Informed by Actor Network Theory (Callon & Latour, 1981; Latour,
1992), the theory of Innovation Translation (Law, 1992) emphasizes
the core issue, namely, translation. Singleton and Michael (1993) define
innovation translation as “the means by which one entity gives a role to
others” (p. 229). Viewing technological changes as socio-technical
projects, the theory involves both human and non-human entities as the
main actors (Law, 1987). As a translation, innovation moves across
space and time in the hands of people who utilize it in different ways for
different purposes (Latour, 1996). Depending on how people use and
react to such innovation, the innovation is either modified, accepted as-
is, or dropped. Accordingly, the adoption of the innovation comes as a
consequence of the actors' reactions to it and how they shape it after
‘translation’ into a form that is appropriate for use by the potential
adopter (Tatnall & Davey, 2007). Tatnall (2009) argues that innovation
translation theory should be given a more important role in any re-
search related to the successful adoption of an information system by an
organization. Additionally, in his work, Tatnall (2011) concludes that
innovation translation theory better explains in detail how individuals
and specific organizations adopt technological innovations. The pre-
vious IS research has examined the process of innovation in various
contexts. Examples include the process of information system curri-
culum innovation (Tatnall & Davey, 2001), the effect of product in-
novation on the financial performance of cell phone firms in Kenya
(Muchoki, 2013), the role that the dynamics of the innovation process
have in the humanitarian sector (Tusiime & Byrne, 2011), and the
human and social issues involved in organizational decision-making,
which offers a suitable approach to innovation modelling in organiza-
tions (Underwood & McCabe, 2012).

The theory fits well with the current study's objective as innovations
continuously change, providing adopters with a vast array of opportu-
nities. The adopters within their decision-making realm and en-
trepreneurial spirit make use of such opportunities (González et al.,
2017; Mortara et al., 2011) to enhance their organization's value and
competitiveness level. Based on the above discussion, the conceptual
model of the study can be depicted as follows (Fig. 1).

The model is referred to as the IIE model, which corresponds to the
ICT use, Innovation level, and Entrepreneurial behaviours (Corporate
Entrepreneurship) in an organization. The figure shows a Venn diagram
of two entities: ICT and ICT-based innovations. The intersection of the
two diagrams reveals the opportunities made possible through ICT use
and the innovations adopted in the organization. Managers with en-
trepreneurial spirit seize such opportunities, manage resources, and
deploy ICT resources and innovations to foster the organization's
growth and competitive advantage.

Examining the body of literature shows that the previous studies
about entrepreneurship have been conducted at the individual firm and
macro levels. A summary of this literature, as presented by Wennekers
and Thurik (1999), is depicted in Fig. 2.

As shown in the figure, economic growth and competitiveness are
associated with essential entrepreneurship elements (decision making,
opportunity recognition and creation, actions and investments). Our
research is pertinent to the firm level, and we adapted the figure to
include three factors that are pertinent to this study: ICT adoption and/
or use, innovation, and firm performance.

3. Literature review and hypotheses

Firm-level studies provide evidence of the benefits of ICT use
(Brynjolfsson & Saunders, 2010). ICT helps firms gain market share and
raise overall productivity (Bayo-Moriones & Lera-López, 2007;
Cardona, Kretschmer, & Strobel, 2013; Tran, Zhang, Sun, & Huang,
2014). Moreover, ICT may help a firm introduce new products and
services, be more customer oriented, and respond better to market
changes – in other words, to innovate (Hall, Lotti, & Mairesse, 2013;
Koellinger, 2008; Tran et al., 2014; Van Ark & Piatkowski, 2004). In
addition, the use of ICT may contribute to efficiency in operations and
inventory management as well as to the integration of activities and
thus lead to productivity improvement (Igun, 2014; Liao, Tseng, & Ho,
2015).

Moreover, studies at the firm level reveal an important explanation
of the relationship between ICT use and performance. Technology
adoption is only important if it truly leads to performance improve-
ments and, as such, we argue that the proper criteria by which to judge
whether an ICT investment has been successful rest not simply in de-
termining whether an organization adopts a technology, but whether
the technology application (i.e., use) actually improves performance.
ICT by itself cannot contribute to significant performance improvement
or sustainable competitive advantage if organizational resources and
work processes are not improved or changed to enable ICT to promote
organizational performance (Brynjolfsson & Saunders, 2010;
Koellinger, 2008). Thus, in conformity with the dynamics capabilities
view of the firm, ICT contributes to organizational performance
through its use to enhance efficiency and innovation (Cofriyanti &
Hidayanto, 2013; Melville, Kraemer, & Gurbaxani, 2004; Yu, Dong,
Shen, Khalifa, & Hao, 2013). Brynjolfsson (1993) found that ICT en-
hances performance through its innovative use and application. Hence,
we posit the following hypotheses:

ICT use
H1a. ICT use is positively related to Organizational performance.

H1b. ICT use is positively related to innovation.

H3a. Innovation mediates the relationship between ICT use and
Performance.

ICT adoption
H2a. ICT adoption is positively related to Organizational performance.

H2b. ICT adoption is positively related to innovation.

Fig. 1. ICT–innovation-entrepreneurship (IIE) model.
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H3b. Innovation mediates the relationship between ICT adoption and
Performance.

H4. ICT use moderates the above relationships.

In examining the relationship between innovation and corporate
entrepreneurship, the concept of change cannot be ignored. Change is a
constant factor in business environments. It enables opportunities to
emerge and the well-being of industries and firms to be promoted
(Schumpeter, 1934). Technology is an agent of change (Markus &
Robey, 1988), and as such, IT – a general purpose technology – creates
opportunities that can be seized by and from which organizations with
corporate entrepreneurship can benefit (Cassia, Minola, & Paleari,
2011). This applies to organizations in both technology-adopting and
technology-producing businesses.

Over the past two decades, several changes and developments have
been generated by technological advancements and scientific inven-
tions and discoveries. Accordingly, technology is considered one of the
main factors that foster entrepreneurship (Dosi, 1982). This is because
ICT provides a vast array of opportunities that can be taken and de-
veloped by entrepreneurial organizations (OECD, 2003; Stam &
Garnsey, 2007). Examples of such opportunities include e-business,
internet-of-things services, virtual offices, effective customer relation-
ship management, efficient supply-chain management, continuous
communication with internal and external stakeholders, and better
access, management, and controlling of resources. Still another example
is that ICT enables the testing of different situation and decision-making
scenarios, learning, the generating of effective business plans, accessing
databases, and enhancing communication and social networking. As
these opportunities increase, strong and dynamic corporate en-
trepreneurship is also needed to seize the benefits of ICT by integrating
them into organizational strategies and creating the right corporate
culture for ICT adoption, use, and innovation diffusion. With this in
mind, the following hypotheses can be posited:

H5a. ICT adoption is positively related to entrepreneurship.

H5b. ICT use is positively related to entrepreneurship.

With regard to innovation and corporate entrepreneurship, the two
can be related. Innovation can be defined as a process that enhances an
organization's value chain and value web through the development of
new products, services, work procedures, solutions, and methods of
commercialization (Covin & Slevin, 1991; McFadzean, O'loughlin, &
Shaw, 2005). If it is well managed and supported, technological in-
novation can contribute to higher levels of economic output and help to
create and develop new goods and services. The research in the area of
innovation at the firm level has reported the importance of corporate
entrepreneurship in exploiting innovation opportunities (Covin & Miles,
1999; Mortara et al., 2011) and promoting growth and development
(Naudé & Szirmai, 2013). Without corporate entrepreneurship efforts,
an organization's innovation capacity will be neither well exploited nor

enhanced (Thornberry, 2001; Zahra, 1995). Accordingly, the two con-
cepts of innovation and corporate entrepreneurship are strongly related
(Mortara et al., 2011). Amit, Glosten, and Muller (1993) state that in-
novation and corporate entrepreneurship must be linked to each other
because, in a business environment, an innovation process that is as-
sociated with resource deployment for wealth production is pivotal in
the apprehension of entrepreneurship. Corporate entrepreneurship is in
fact needed to foster innovation and enhance its contribution to a firm's
competitive advantage. The relationship between innovation and cor-
porate entrepreneurship can be better understood and conceptualized
by using Miller's (1983) entrepreneurial dimensions. The main dimen-
sions are innovativeness, risk taking, changes in technology, and
proactiveness.

To begin, innovativeness is a crucial dimension of corporate en-
trepreneurship (Miller, 1983). In fact, both innovativeness and en-
trepreneurship indicate innovation in products, services, markets,
business processes, and business models (Mortara et al., 2011). This
presents beneficial new opportunities that should be taken by the or-
ganization's entrepreneurs. Another dimension is risk taking. Change
entails risk, and innovation implies change (Mortara et al., 2011). In-
novation implies change, and change entails risk (Mortara et al., 2011).
While entrepreneurs are expected to be characterized by high risk-
propensity levels (Brockhaus, 1980), they are nevertheless motivated to
achieve high profits and growth. Accordingly, risk assessment and
management are needed (Norton & Moore, 2006) to better use in-
novations and reap their benefits. A third dimension is technological
change. Organizations aiming at sustainable competitive advantage
appreciate the value of relevant technological changes and invest in
them.

These changes present opportunities, challenges and a certain level
of risk (Mortara et al., 2011) that require corporate entrepreneurship's
management to obtain better performance levels. Finally, there is the
proactiveness dimension, which is described by Miller (1983) as op-
portunity seeking by responding to the market ahead of the competi-
tion. An innovative company is a proactive company that makes use of
innovations to initiate strategies for new products, services, and busi-
ness models to outperform the market competition. Thus, a strong re-
lationship between innovation and entrepreneurship can be assumed:

H6a. Innovation is positively related to entrepreneurship.

H6b. Innovation mediates the relationship between ICT use and
entrepreneurship.

H6c. Innovation mediates the relationship between ICT adoption and
entrepreneurship.

Finally, the literature that is pertinent to entrepreneurship implies a
positive relationship between entrepreneurship and economic growth
(Baumol & Strom, 2007; Holcombe, 1998). This is expected as we are
living in a digital age and a global economy, where competition among

Fig. 2. Entrepreneurship-individual, firm, and macro level.
Source: Adapted from Wennekers and Thurik (1999).
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organizations and economies has become knowledge-based (Naudé &
Szirmai, 2013). The connection between economic growth and en-
trepreneurship stems from the fact that organizations with corporate
entrepreneurship, which is supported by ICT, innovation atmosphere,
and innovation opportunities, recognize that ideas that are developed
earlier can become the basis for a new process, good, or service. Ac-
cording to Holcombe (1998), entrepreneurship is the main driver of
economic growth, as entrepreneurial insights act as the basis for other
entrepreneurial insights, thus propelling the growth process. In a si-
milar vein, Desoto (1989) viewed entrepreneurship as a powerful
means for transferring technology and new ideas into an economy, thus
enhancing its competitiveness (Desoto, 1989, as adapted from
Burnham, 2006). Burnham (2006) and Kuratko and Menter (2017)
contended that this is only possible when it is enabled by supportive
institutional policies and laws, as regulatory hurdles may make it ex-
tremely difficult to launch a new business or idea. This may be the
answer to the question of why asymmetry is observed in innovation
absorptive capacity and hence economic growth and competitiveness
across countries, that is, the great divide between developed and de-
veloping countries with regard to the more efficient use of existing
knowledge and available technologies (Parente & Prescott, 1999). At
the firm level, studies have reported a direct relationship between en-
trepreneurship and performance (Chen, Wang, Nevo, Benitez-Amado, &
Kou, 2015; Knight, 1997; Zahra, Jennings, & Kuratko, 1999). The im-
pact of corporate entrepreneurship as a strong enabler for the devel-
opment of new businesses or the renewal of existing ones has also been
recognized by researchers (Chen et al., 2015; Sharma & Chrisman,
2007; Zahra, 1991). In fact, there has been a plethora of definitions of
corporate entrepreneurship in scholarly articles. Echols and Neck
(1998) view corporate entrepreneurship as a means to promote en-
trepreneurial spirit and behaviour within an organization. Other re-
searchers (e.g., Berghman, Matthyssens, Streukens, & Vandenbempt,
2013) consider it to be responsible for the stimulation of innovation
capacity within an organization. This is realized by examining potential
opportunities, the proper acquisition and management of resources,
and introducing new products and services. Entrepreneurial strategies
can be a panacea for organizations aiming at achieving high perfor-
mance levels and sustained competitive advantage (Ismail, 2012;
Roaldsen & Borch, 2011).

H7. Corporate entrepreneurship is positively related to organizational
performance.

Entrepreneurial strategies incorporate the processes and actions that
examine and exploit opportunities that make innovative use of re-
sources to achieve enhanced performance (Roaldsen & Borch, 2011).

Examples of such strategies may include new business process redesign,
new relationships with various stakeholders, and the renewal of busi-
ness platforms. Kuratko et al. (2009) described it as “a vision-directed,
organization-wide reliance on entrepreneurial behaviour that purpo-
sefully and continuously rejuvenates the organization and shapes the
scope of its operations through the recognition and exploitation of en-
trepreneurial opportunity” (p. 5). These strategies enable performance
improvement and the achievement of sustained competitive advantage
(Roaldsen & Borch, 2011). Accordingly, we can assume that ICT
adoption and/or use and innovations contribute positively to organi-
zational performance if the opportunities they make possible are ap-
propriately exploited through entrepreneurial strategies, actions, and
behaviours; i.e., corporate entrepreneurship. This paves the way for
stating the following hypotheses:

H8. Corporate Entrepreneurship mediates the relationship between ICT
and performance.

H9. Corporate Entrepreneurship mediates the relationship between
Innovation and performance.

H10. Corporate entrepreneurship and innovation have a double
mediation effect on the relationship between ICT use and Performance.

Based on the above, the research model can be depicted as follows:

To summarize, the proposed relationships, the underpinning theory
for the stated relationship, and the corresponding hypotheses are listed
in the following table (Table 1).

4. Methodology

4.1. Survey and data collection

This study employs a correlational design to examine the relation-
ships among IT adoption and/or usage, innovation, and corporate en-
trepreneurship and to explore the potential causal impact of each of
these factors on organizational performance. To examine these re-
lationships, a survey instrument was designed, and measurement scales
were developed and tested. For the pilot study stage, a draft ques-
tionnaire was constructed. The content validity of the scale was pre-
tested, checked and improved with the help of five academics and two
experts from the industry. The finalized questionnaire was then used to
test the aforementioned hypotheses. The measurement scales in the
used questionnaire consisted of items representing the respondents'
attitudes and opinions about the ICT adoption and/or use, innovation
level, corporate entrepreneurship, and performance in their

Table 1
Relationships and supporting theories.

Relationships Supporting theory Hypothesis derived

ICT➔ performance Dynamic capabilities H1a: ICT use is positively related to Organizational performance.
H2a: ICT adoption is positively related to Organizational performance.

Entrepreneurship ➔ performance Dynamic capabilities H7: Corporate entrepreneurship is positively related to organizational performance.
ICT➔ innovation➔ performance Dynamic capabilities H3a: Innovation mediates the relationship between ICT use and Performance.

H3b: Innovation mediates the relationship between ICT adoption and Performance.
ICT➔ entrepreneurship ➔ perf. Dynamic capabilities H8: Corporate Entrepreneurship mediates the relationship between ICT and

performance.
Innovation ➔ entrepr. ➔ perf. Dynamic capabilities H9: Corporate Entrepreneurship mediates the relationship between Innovation and

performance.
ICT use as moderator for all relationships in IT adoption model Dynamic capabilities H4: ICT use moderates the above relationships
ICT➔ corp. entrepreneurship Innovation translation H5a: ICT adoption is positively related to entrepreneurship.

H5b: ICT use is positively related to entrepreneurship.
Innovation ➔ corp. entrepreneurship Innovation translation H6a: Innovation is positively related to entrepreneurship.
ICT➔ innovation➔ entrepreneurship Innovation translation H6b: Innovation mediates the relationship between ICT use and entrepreneurship.

H6c: Innovation mediates the relationship between ICT adoption and
entrepreneurship

ICT➔ innovation Innovation translation H1b: ICT use is positively related to innovation
H2b: ICT adoption is positively related to innovation.
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organizations. All items measuring these attitudinal variables used five-
point Likert scale response formats (1 for Strongly Disagree, 5 for
Strongly Agree).

Organizational performance measures can use both financial and
nonfinancial measures, including profitability, market share, sales
growth, overall performance, and stakeholder satisfaction (Lumpkin &
Dess, 1996). Another useful performance measure is the “overall per-
formance”, incorporating elements such as the organization's goals,
objectives, and stakeholder satisfaction (Kirchhoff, 1977). In this study,
a seven-item scale is used to measure performance. The respondents are
asked to assess the performance of their organization relative to their
competitors (McDougall, Covin, Robinson, & Herron, 1994). The ICT
adoption and use scale has been used and validated in many research
works such as Davis, Bagozzi, and Warshaw (1989), Rogers (1995), and
Agarwal and Prasad (1998). More recently, Edmunds, Thorpe, and
Conole (2012), Sangrà and González-Sanmamed (2010), and Aleke,
Ojiako, and Wainwright (2011) deployed the ICT use scale in their
agriculture- and education-related research. An eight-item scale based
on the scale of measuring based on Gatignon, Tushman, Smith, and
Anderson (2002) was used to measure the innovation orientation. Fi-
nally, corporate entrepreneurship was measured using a scale based on
Zahra (1996). The items of the subscales are listed in Table 2 along with
the results of the construct loadings and reliability. The results indicate
that the scale and its subscale items have high loadings (> 0.5) and
high reliability (Cronbach's α > 0.7) (Hair, Black, Babin, Anderson, &
Tatham, 2006).

4.2. Sample

To conduct the study, the target population was identified. It

consisted of employees and managers, both middle and senior level,
working in organizations that had adopted ICT. These employees and
managers were knowledgeable about the adopted and used ICT in their
organization, the innovation orientation and entrepreneurial beha-
viours. A convenience sampling procedure was followed. The potential
respondents were contacted by telephone or email and asked to parti-
cipate. A total of 850 questionnaires were distributed with a cover letter
that ensured the anonymity of answers and that included a brief ex-
planation of the research. Out of the returned questionnaires, 374 were
found to be usable, yielding a response rate of 44.0%.

The non-response bias was checked by contacting 18 non-re-
spondents and asking their reasons for not participating in the study. A
busy schedule was identified as the main reason. In addition, the de-
mographics values were used to conduct a Chi-square (χ2) test to allow
for a comparison between those who responded early (within the first
two weeks) and those who responded late (contacted several times and
responded after 75 to 90 days). The test was not significant, indicating
that those who responded late (having some of the non-respondents'
characteristics) did not significantly differ from those who responded
early. This provides additional evidence with regard to the non-re-
sponse bias.

The sample was primarily male (63.6%) and relatively young
(10.2% with age range of< 25 and 47.3% of 25–35). The sample
consisted of 33.4% senior level managers and 27.8% middle managers.
The average years of experience were 11.8 years, and the average
number of years spent in the company was 7.6 years. Further, the
majority of the respondents (40.4%) worked in organizations in the
financial services industry followed by technology (16%), accounting
(7.8%), commerce (6.1%), and hospitality (5.9%). Such a cross-industry
sample fits the study purpose as companies in various sectors are

Table 2
Factor loadings and reliability scores for ICT adoption, ICT use, innovation, corporate entrepreneurship, and performance items.

Construct Items Factor
loadings

Cronbach

Information technology use (ICTUSE) ICTUSE1 Frequent user of organization's ICT and IS 0.647 0.816
ICTUSE2 I consider myself a frequent user of my organizations information technology and systems 0.889
ICTUSE3 ICT integration in work processes 0.803
ICTUSE4 Use ICT and IS capabilities 0.863

Information technology adoption
(ITADOP)

ITADOP1 0.664 0.757
ITADOP2 0.704
ITADOP3 0.822
ITADOP4 0.780

Innovation atmosphere (INVATM) INVATM1 Pursuit of novel knowledge 0.773 0.883
INVATM2 Search for latest technology 0.793
INVATM3 Investigation in various directions 0.799
INVATM4 Exploration of new areas 0.791
INVATM5 Discovery 0.779
INVATM6 Breakthrough improvements 0.838

Innovation opportunities (INVOPR) INVOPR1 Opportunities for product innovation are abundant in our industry 0.802 0.853
INVOPR2 Opportunities for technological innovation are abundant in our industry 0.754
INVOPR3 High R&D spending in industry 0.811
INVOPR4 High R&D spending in company 0.849
INVOPR5 Our products/services require the adoption of new and different methods and procedures 0.753

Corporate entrepreneurship (CENTRP) CENTRP1 Dramatic changes in products and service mix over the past three years 0.771 0.884
CENTRP2 Emphasis on major innovations in products and services over the past three years 0.844
CENTRP3 Tendency for high risk projects over the past three years 0.706
CENTRP4 Introduced new products and services over the past three years OR This company has

emphasized taking bold, wide-ranging action in positioning itself and its product (services) over
the past three years

0.784

CENTRP5 Strong commitment to research and development (R&D), technological leadership, and
innovation

0.851

CENTRP6 Followed strategies that allow it to exploit opportunities in its external environment 0.825
Organizational performance (PRFM) PRFM1 Performance better than rivals 0.745 0.901

PRFM2 High efficiency levels in operations 0.843
PRFM3 Productivity is high 0.885
PRFM4 Organization's market constantly growing 0.748
PRFM5 Employee satisfaction level is high in our organization 0.708
PRFM6 Customers are satisfied 0.750
PRFM7 Overall, company performance is high and improving 0.902
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deploying ICT, using innovation in their processes, and seizing oppor-
tunities to be more customer-oriented and market-responsive. Finally,
80.7% of the responding companies had> 50 employees.

5. Results

5.1. Measurement instrument and construct measures

The scale consists of four parts including the demographics. The first
part includes 8 items to measure the adoption and usage of ICT. These
eight items fall under two categories of ICT adoption (ICTADP) and ICT
usage (ICTUSE). The second part of the questionnaire involves 11 items
that measure the firm's innovation level. Six items address innovation
atmosphere (INVATM), and the others address innovation opportunities
(INVOPR). Hence, the innovation construct (INNOV) is presented as a
higher-order, multidimensional construct. To transform the construct
INNOV into a first-order latent variable, a parcelling scheme was fol-
lowed (Bagozzi & Edwards, 1998; Coffman & MacCallum, 2005). The
weighted sum composite scores for parcelling were used as the in-
dicators of the first-order latent construct (DiStefano et al., 2009; Landis
et al., 2000). In this case, assigning items to a parcel is based on existing
theory and rational judgement. Moreover, the third part of the ques-
tionnaire includes 6 items that measure the entrepreneurial orientation
of the organization (CENTRP), and the fourth part of the survey consists
of 7 items that measure the performance of the organization (PRFRM).

The model depicted in Fig. 3 was examined through PLS-SEM using

SMART-PLS software. A reflective scheme for all the latent constructs
(i.e., ICT adoption, innovation level, corporate entrepreneurship, and
organizational performance) in the model was used on the full un-
standardized dataset. Finally, a centroid scheme was also indicated for
estimating inner weights.

5.2. Outer model analysis

The measurement model was first analysed by examining the con-
vergent and discriminant validity of the five first-order latent constructs
(ICTUSE, INNOV, CENTRP, and PRFRM). As most factor loadings were
above the threshold of 0.7 (Fig. 4), the convergent validity of all five
constructs was supported. As such,> 50% of the variance in the ob-
served variable can be explained by the underlying construct (Hulland,
1999). Furthermore, a bootstrap test indicated that all indicators sig-
nificantly reflect on their latent constructs. In addition, all average
variance extracted (AVE) values exceeded the required 0.5 threshold
(Table 3). Hence, the constructs explained> 50% of the indicators'
variance. Finally, the composite reliability for all of the first-order re-
flective constructs were robust and well above 0.8 (Table 3), indicating
high-scale reliability. In addition, these results support the factors'
unidimensionality and reflective scheme. Finally, discriminant validity
is supported as the average shared variance of a construct and its in-
dicators (diagonal values that are indicated bold in Table 3) exceed the
shared variance with other constructs (values below or to the left), see
Fornell and Larcker (1981).

Fig. 3. Research model.

Fig. 4. Structural model – path coefficients.
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5.3. Inner model analysis and path estimates

The second step of the analysis considered the inner model. In
particular, the R2 results of the tested model demonstrated that an ac-
ceptable part of the variance of the corporate entrepreneurship and
performance constructs can be explained by the model (R2 = 0.497 and
0.378 for CENTRP and PRFRM constructs, respectively). These results
agree with Chin's (1998) proposed threshold, thus the homological
validity of the model is satisfactory.

In examining the structural model, the path coefficients among
ICTUSE, INNOV, CENTRP and PRFRM constructs were computed. The
significance of the path coefficients were determined using boot-
strapping with 5000 iterations of resampling (Davison & Hinkley,
1997). Fig. 4 depicts the results of both the inner model and the
bootstrapping results that are presented in Table 4.

The path coefficients (Fig. 4) showed that use of ICT had significant
positive effects on both innovation and performance (β = 0.172, p-
value = 0.003 and β = 0.113, p-value = 0.008) but not on corporate
entrepreneurship when innovation is taken into account (β = −0.025,
p-value = 0.628). Hence, hypotheses H1a and H1b were supported but
not H5b. For innovation, it was found to have a significant positive
effect on corporate entrepreneurship (β = 0.709, p-value = 0.000 and
β = 0.281, p-value = 0.000), supporting hypothesis H6a. Finally,
support for H7 was also found as corporate entrepreneurship positively
and significantly affects performance (β = 0.355, p-value = 0.000).
Moreover, the indirect effects results supported the mediating effects of
innovation on the relationship between use of ICT and corporate en-
trepreneurship (β = 0.122, p-value = 0.004), corporate entrepreneur-
ship on the relationship between innovation and performance
(β = 0.252, p-value = 0.000), and innovation and corporate en-
trepreneurship on the relationship between use of ICT and performance
(β = 0.083, p-value = 0.007). These results support hypotheses H3a,
H6b, H9, and H10 and are further discussed in the conclusion and
discussion section.

5.4. The ICT adoption model

The ICT adoption model depicted in Fig. 5 was also examined
through PLS-SEM using SMART-PLS software.

The inner model analysis revealed that an acceptable part of the

variance of the performance constructs can be explained by the model
(R2 = 0.497, 0.374 and 0.170 for CENTRP, PRFRM and INNOV con-
structs, respectively). These results agree with Chin's (1998) proposed
threshold, thus, the nomological validity of the model is satisfactory.

Examining the structural model, the path coefficients among the
ITADOP, INNOV, CENTRP and PRFRM constructs were computed. The
significance of the path coefficients were determined using boot-
strapping with 5000 iterations of resampling (Davison & Hinkley,
1997). Fig. 5 depicts the results of both the inner model and the
bootstrapping, and the results are presented in Table 5.

The path coefficients (Fig. 5) showed that IT adoption had direct
significant positive effects on both innovation and performance
(β = 0.412, p-value = 0.000 and β = 0.099, p-value = 0.032) but not
on corporate entrepreneurship (β = −0.034, p-value = 0.525). Hence,
hypotheses H2a and H2b were supported but not H5a. The results in-
dicate that innovation has a significant positive direct effect on cor-
porate entrepreneurship (β = 0.718, p-value = 0.000), supporting hy-
pothesis H6a.

Additionally, the results supported hypothesis H7 as corporate en-
trepreneurship was found to have a significant positive influence on
performance (β = 0.357, p-value = 0.000). Moreover, the indirect ef-
fects results supported the mediating effects of innovation on the re-
lationship between adoption of ICT and corporate entrepreneurship
(β = 0.296, p-value = 0.000), corporate entrepreneurship on the re-
lationship between innovation and performance (β = 0.256, p-
value = 0.000), and innovation and corporate entrepreneurship on the
relationship between adoption of ICT and performance (β = 0.200, p-
value = 0.000). These results support hypotheses H3b, H6b, H8 and H9
and are further discussed in the conclusion and discussion section.

5.5. IT use effects on the ICT adoption model: multi-group analysis

To further examine the ICT adoption model depicted in Fig. 5,
multi-group analysis was employed to test for differences in the sig-
nificance of the path coefficients. Based on the bootstrapping results
from two groups, High ICT Use and Low ICT Use, Smart-PLS software
generated the path coefficients along with their significance, see
Table 6.

The two groups of ICT Use were identified through the standard
score generated by factor analysis. Companies with a standardized
score of< 0.5 constitute the Low IT Use group (n = 144), while
companies in the High IT Use group (n = 132) were selected base on a
score of> 0.5. The remaining companies were not considered to dis-
tinguish between the two groups.

In most cases, the results show differences in the path coefficient
relative to the two groups. However, changes in the significance of both
the direct and indirect effects of ITADOP on PRFRM were detected. The
p-values of path coefficients with different significance are highlighted
in bold in Table 6. IT adoption had significant direct positive effects on
performance for the Low IT Use group but not the High IT Use Group
(β = 0. 206, p-value = 0.022 and β = 0.040, p-value = 0.640). Simi-
larly, IT adoption had significant indirect positive effects on perfor-
mance for the Low IT Use group but not the High IT Use Group (β = 0.
214, p-value = 0.003 and β = 0.161, p-value = 0.053). The results

Table 3
Construct reliability and discriminant validity.

Composite reliability Average variance extracted (AVE) Discriminant validity

ITADOP CENTRP ICTUSE INNOV PRFRM

ITADOP 0.832 0.555 0.730
CENTRP 0.913 0.637 0.262 0.798
ICTUSE 0.873 0.637 0.303 0.097 0.798
INNOV 0.860 0.755 0.412 0.704 0.172 0.869
PRFRM 0.925 0.641 0.299 0.564 0.196 0.551 0.800

Table 4
Path coefficients and indirect effects.

Original
sample

Sample
mean

Standard
deviation

T Statistics p values

CENTRP ➔ PRFRM 0.355 0.355 0.057 6.264 0.000
ICTUSE➔ CENTRP −0.025 −0.019 0.052 0.484 0.628
ICTUSE➔ INNOV 0.172 0.179 0.058 2.969 0.003
ICTUSE➔ PRFRM 0.113 0.120 0.043 2.643 0.008
INNOV➔ CENTRP 0.709 0.709 0.027 26.467 0.000
Indirect effects
ICTUSE ➔ CENTRP 0.122 0.127 0.043 2.866 0.004
ICTUSE ➔ PRFRM 0.083 0.088 0.031 2.706 0.007
INNOV ➔ PRFRM 0.252 0.252 0.042 5.972 0.000
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support the moderation effect of ICT use on the relationships between
ICT adoption and performance, thus supporting hypothesis H4.

6. Conclusion and discussion

When entrepreneurship is seen as the engine of growth, the

emphasis shifts towards the environment that provides the resources
needed to create opportunities and the outcome that will reward suc-
cessful entrepreneurship. ICT and innovation can be the main drivers of
corporate entrepreneurship. However, considering the increasing
amounts of ICT investments and the huge failure rates reported by ICT
investment and ICT adoption surveys, it is prudent for organizations'
executives, and decision makers to better understand how the ICT
adopted by the company can be better used and integrated into the
various processes and applications in the company. It is also pivotal to
adopt appropriate strategies to explore and exploit the opportunities
created by these investments. This paper contends that (1) the in-
novative use of ICT resources can generate better organizational per-
formance; (2) ICT adoption enhances performance, but it is the proper
usage of ICT and diffusion of innovation that lead to higher levels of
growth and sustained competitive advantage; and (3) the opportunities
resulting from ICT resources and innovation may have a profound im-
pact on organizational performance if they are seized and managed
within an environment characterized by entrepreneurial orientation.
This phenomenon manifests itself in an atmosphere that encourages
and applies proactiveness, innovativeness, and risk taking, and it is
particularly important in the Lebanese market - an unstable market that

Table 5
Path coefficients and indirect effects for the ICT adoption model.

Original
sample

Sample
mean

Standard
deviation

t-Values p-Values

Direct effects
CENTRP ➔ PRFRM 0.357 0.359 0.057 6.297 0.000
INNOV➔ CENTRP 0.718 0.717 0.033 22.022 0.000
ITADOP ➔ CENTRP −0.034 −0.028 0.053 0.635 0.525
ITADOP ➔ INNOV 0.412 0.420 0.042 9.913 0.000
ITADOP ➔ PRFRM 0.099 0.102 0.046 2.139 0.032

Indirect effects
INNOV➔ PRFRM 0.256 0.258 0.043 5.897 0.000
ITADOP ➔ CENTRP 0.296 0.301 0.035 8.448 0.000
ITADOP ➔ PRFRM 0.200 0.205 0.033 6.076 0.000

Table 6
Multi-group analysis for the ICT adoption model.

Multi-group analysis Path coefficients original Path coefficients mean STDEV t-Values p-Values

High ICT use Low ICT use High ICT use Low ICT use High ICT use Low ICT use High ICT use Low ICT use High ICT use Low ICT use

Direct effects
ENTREP ➔ PERFORM 0.377 0.456 0.383 0.460 0.090 0.083 4.172 5.493 0.000 0.000
INNOV➔ CENTRP 0.638 0.744 0.626 0.743 0.077 0.053 8.284 14.011 0.000 0.000
ITADOP ➔ CENTRP −0.144 0.008 −0.120 0.015 0.112 0.099 1.287 0.084 0.198 0.933
ITADOP ➔ INNOV 0.430 0.389 0.444 0.395 0.105 0.089 4.079 4.359 0.000 0.000
ITADOP ➔ PERFORM 0.040 0.206 0.043 0.207 0.086 0.090 0.468 2.290 0.640 0.022

Indirect effects
INNOV➔PERFORM 0.240 0.339 0.241 0.343 0.068 0.071 3.549 4.771 0.000 0.000
ITADOP ➔ CENTRP 0.274 0.289 0.282 0.293 0.080 0.068 3.409 4.275 0.001 0.000
ITADOP ➔ PERFORM 0.161 0.214 0.176 0.218 0.083 0.073 1.932 2.942 0.053 0.003

Fig. 5. Structural model – path coefficients for the ICT
adoption.
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is characterized by established SMEs and family businesses.
We proposed and tested ten hypotheses based on the body of lit-

erature related to the contribution of ICT adoption and/or use, in-
novation, and corporate entrepreneurship to the organization's overall
performance and its stakeholder satisfaction. Our main objective was to
contribute (1) to the literature by determining the factors that organi-
zations should consider to make the best out of ICT resources and to
better seize the opportunities made available by ICT and innovation
diffusion levels in the organization; (2) to academia by integrating the
dynamic capabilities view (Teece et al., 1997) with the theory of in-
novation translation, derived from Actor Network Theory (Latour,
1996), thus assessing the contribution of ICT to organizational perfor-
mance through a double-lens perspective; and (3) to practitioners by
making clear the importance of ensuring a fertile environment for en-
trepreneurial orientation through a culture that encourages innovative
uses of ICT. The ten hypotheses were tested using PLS to examine the
relationships among ICT adoption and/or use, innovation, corporate
entrepreneurship, and organizational performance. Further, the med-
iation effects of innovation and corporate entrepreneurship in the re-
lationship between ICT use and organizational performance were also
assessed. Finally, the moderation effect of ICT use on the relationships
tested in the IT adoption model was addressed using multi-group ana-
lysis. Eight out of ten hypotheses were supported (Table 7), drawing
attention to the importance of ICT use in driving an organization's
performance but emphasizing that this contribution is strongly elevated
by ensuring that ICT is used innovatively in the organization and that
the opportunities offered by ICT and innovations are identified and
seized promptly and effectively. In other words, (1) innovation and
corporate entrepreneurship are essential catalysts in the ICT–perfor-
mance relationship and (2) ICT use moderates the relationships in the
ICT adoption model.

The findings generated by this study provide interesting and im-
portant insights regarding the role played by ICT adoption use, the
innovation orientation and level of an organization, and corporate en-
trepreneurship in the determination of firm performance. To begin, the
information technology paradox explained by the previous research
(e.g., Brynjolfsson & Saunders, 2010) was addressed in this study. In

conformity with what has been found by the previous research, this
study concludes that the technology paradox can be resolved by the
understanding that, in a business environment, ICT cannot be directly
and solely productive (Melville et al., 2004). Rather, it is the strategic
use of ICT that contributes to the value of the organization. This ex-
plains the moderation effect of ICT use on the relationships tested in the
ICT Adoption model.

Investments in ICT cannot be made in isolation from an organiza-
tion's strategies, direction, mission, and goals. ICT must be in alignment
with the company's objectives and should be adopted after the users'
requirements and job needs for the ICT have been well determined
(Pagano & Brugge, 2013). Orchestrating the ICT resources towards
enhancing organizational performance and achieving competitive ad-
vantage requires an organizational culture that can help in identifying,
assessing, and making use of these opportunities. On one hand, the
innovative use of ICT resources can make available new venues for the
initiation or development of new products, services, and business
models. On the other, the ICT resources and innovations should be well
examined for present and future opportunities to obtain higher com-
petitiveness levels. In other words, innovation is the catalyst that will
transform ICT resources, organizational processes, and tacit and explicit
knowledge into new and improved resources, capabilities, and in-
itiatives (e.g., Agarwal & Brem, 2015). This is in conformity with the
dynamic capabilities view of the firm (Teece et al., 1997).

The full-mediation effect of innovation in the ICT-performance re-
lationship warrants a strategic move by organizations to emphasize
blending ICT with efforts aiming at the realization of the strategic ob-
jectives of the firm. This is in conformity with the previous research
(Lundvall & Nielsen, 2007). The large role played by innovation in al-
lowing an organization to reap the benefits of ICT stems from the fact
that it is the innovative use of ICT that differentiates competitive from
noncompetitive organizations. This has been evident in the myriad of
innovation potentials that have been made possible by ICT. Business
process re-engineering, new business models, just-in-time and stockless
inventory supply chain, and new services, such as e-banking and e-
health are a few of many examples of innovations that have been made
possible by ICT adoption and use. Early adopters of such ICTs can
realize huge benefits in comparison to laggards and non-adopters. The
main result is that the contribution of ICT is enhanced when ICT use
and technological innovations are combined (Hempell, Leeuwen, &
Wiel, 2004). Corporate entrepreneurship has been found to partially
mediate the ICT and Innovation relationship with organizational per-
formance. Investing in ICT-based innovations and making use of them
to introduce new products, services, and business models requires a
business culture that promotes transformational leadership, proactive-
ness, innovativeness, and risk taking (Todd & Javalgi, 2007), i.e., a
corporate entrepreneurial spirit.

7. Research implications, limitations, and recommendations

ICT use is a pivotal topic that needs to be examined. After all, an
adopted ICT can affect an organization or an industry only if it is used
innovatively. Companies with the highest levels of returns to their ICT
investments go far beyond buying ICT resources and tools. As stated by
Brynjolfsson and Saunders (2010), such firms innovatively use their ICT
resources by introducing organizational and business process changes.
This study suggests that these benefits can potentially be realized in an
environment fostered by entrepreneurial spirit. Accordingly, this paper
extends the existing literature on ICT diffusion by proposing that ICT
use has a potential positive impact on a firm's competitiveness and
performance if the opportunities derived from its innovation use are
seized and managed within an organization culture marked by corpo-
rate entrepreneurship. This corporate entrepreneurship, we suggest,
can affect the needed changes at the organization and process levels to
better seize and reap the benefits of these opportunities. This conforms
to the recommendations to jointly consider technology adoption and

Table 7
Hypothesis testing results summary.

Hypothesis Supported (Y/N)

H1a: ICT use is positively related to organizational
performance.

Yes

H1b: ICT use is positively related to innovation Yes
H2a: ICT adoption is positively related to organizational

performance.
Yes

H2b: ICT adoption is positively related to innovation. Yes
H3a: Innovation mediates the relationship between ICT use

and performance.
Yes

H3b: Innovation mediates the relationship between ICT
adoption and performance.

Yes

H4: ICT use moderates the above relationships Yes
H5a: ICT adoption is positively related to entrepreneurship. No
H5b: ICT use is positively related to entrepreneurship. No
H6a: Innovation is positively related to entrepreneurship. Yes
H6b: Innovation mediates the relationship between ICT use

and entrepreneurship.
Yes

H6c: Innovation mediates the relationship between ICT
adoption and entrepreneurship

Yes

H7: Corporate entrepreneurship is positively related to
organizational performance.

Yes

H8: Corporate entrepreneurship mediates the relationship
between ICT and performance.

Yes

H9: Corporate entrepreneurship mediates the relationship
between innovation and performance.

Yes

H10: Corporate entrepreneurship and innovation have a
double mediation effect on the relationship between ICT
use and performance.

Yes
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use to better comprehend their long-term diffusion patterns (Lanzolla &
Suarez, 2012).

The above-presented empirical results provide good support for the
hypotheses that innovation and corporate entrepreneurship are - each
and both - significant mediators in the ICT-Performance relationship. Of
particular interest are our results in the ICT adoption model, in which
ICT use level has a significant moderating effect on adoption-perfor-
mance and adoption-CE relationships.

Our study has both theoretical and practical implications. At the
theoretical level, the theory of innovation translation and the dynamics
capabilities view were integrated to emphasize the pivotal role played
by corporate entrepreneurship in establishing a network of actors (both
technological and non-technological) (Latour, 1996) to better seize the
opportunities made possible by two strategic resources, specifically, ICT
and innovation, and use them to enhance firm competitiveness. With
this theoretical integration, this research can examine the impact of
innovation and corporate entrepreneurship on the ICT-performance
relationship. Both ICT adoption and use were considered to highlight
the important requirement that ICT resources should be innovatively
used, and the opportunities they offer should be seized and fostered in
an environment characterized by entrepreneurial spirit for a firm to
achieve high levels of performance and competitiveness.

The analysis also showed significant results that supported 8 out of
the 10 study hypotheses. This is important for academics in the en-
trepreneurship, technological entrepreneurship, innovation, and in-
formation systems disciplines. At the practical level, the study results
have repercussions for managers, technology suppliers, and innovation
adopters and managers, as this may contribute to a better under-
standing of the factors that could influence the adoption, management,
and use of ICT resources to enhance levels of firm competitiveness. Our
results also have implications for policy makers. When investments are
made in ICT resources and tools, policy makers and technology adop-
ters often attempt to find ways to speed up the diffusion process.
However, ICT diffusion is successful only if ICT is appropriately and
innovatively used, with its potential opportunities well managed and
exploited within a corporate culture that nurtures corporate en-
trepreneurship. Policy makers are therefore recommended to increase
their awareness of the differences between the adoption and actual
usage of ICT, and thus set policies that support and promote effective
ICT and innovation diffusion and not merely adoption. In addition,
policies that foster a culture of corporate entrepreneurship and provide
facilitating conditions such as entrepreneurship education and training
(Bae et al., 2014) enable a better exploitation of the opportunities of-
fered by ICT and innovation.

Despite the contribution and the significance of this study, there are
some limitations that open interesting avenues for future research. To
begin, the respondents were selected using the convenience sampling
technique. This has its drawbacks with regard to the generalizability of
the results, although this was deemed necessary due to the nature of the
data collected from the Lebanese market. In addition, the data were
collected through self-reported questionnaires, which constitute a
major limitation to construct validity (Avolio, Yammarino, & Bass,
1991). The questionnaires ask for information about the companies to
be reported by the executives and employees who work there. More-
over, the relationship between ICT, innovation, corporate en-
trepreneurship and performance can change and evolve over time,
especially given that entrepreneurship is all about change, and ICT and
innovation are considered to be catalysts of change (Van Winden, Van
Der Meer, & Van Den Berg, 2004). Moreover, the study did not account
for certain behavioural factors – with regard to employees' and man-
agers' characteristics, attitudes, and entrepreneurial spirit. Finally, the
use of perceptual data related to performance may have a bias effect on
the study results. Nevertheless, Choi and Eboch (1998) argue that the
use of perceptual performance measures, such as employee satisfaction,
customer satisfaction, and overall performance may also be useful.

In light of these limitations, for future research, a longitudinal study

is recommended to obtain the relationship between ICT, innovation,
corporate entrepreneurship and performance. Moreover, it is re-
commended that a replication study be conducted with random sample
selection, which may improve the methodological rigor of the study.
Further, we recommend the conducting of a regional comparative study
in companies operating in environments similar to the Lebanese busi-
ness environment; this will help to facilitate a better understanding of
the ICT-innovation corporate entrepreneurship-performance relation-
ship. Moreover, a combination of indicators related to organizational
performance (Rahman & Bullock, 2005) can take into account the
multidimensionality of the performance measure.

In conclusion, today's information age and globalized environments
reveal contemporary challenges that cannot be underestimated.
However, in addition to these challenges there exist many opportunities
that will be achieved through ICT and innovation adoption and diffu-
sion. Organizations can avoid these challenges and maintain a sus-
tainable competitive advantage by using these resources and dynamic
capabilities. In fact, ICT and innovation are strategic resources.
However, their contribution to sustainable competitive advantage vi-
tally depends on the entrepreneurial behaviours of those involved.
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