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The effect of information technology on competitive 
advantage of firm: the role of environmental uncertainty.

                                       
  

 Keywords: Information technology, IT infrastructure, IT technical skills, IT 
business partnership, competitive advantage, environmental uncertainty.

  Ι. Introduction:
     Information technology (IT) has become an essential element of firm 
capability and a source of sustainable competitive advantage. Although it is 
widely accepted that IT resources contribute to performance and future growth 
potential of the firm, the empirical results of the relationship between IT 
investments and firm performance is still ambiguous (Bharadwaj et al., 1999). 

Abstract:
     The aim of this study is to assess the relationship between IT and the competitive 
advantage of firms. Beside the adoption of Resource-Based View (RBV) as a theoretical 
framework, this work tries to find out the moderation effect of environmental 
uncertainty, as a contextual variable in the relationship between IT and competitive 
advantage of firm.
   Using data from 36 Algerian firms and multiple regression analysis with Process 
Macro, the regression analysis show no moderation effect of environmental uncertainty 
in the relationship between IT and competitive advantage (even the model is statistically 
significant), probably due to the small sample size adopted.
  Finally, this work drives its importance from the multiple dimensions adopted in 
measuring IT from IS literature, which is compatible with the complementarity of 
resources that leads to competitive advantage of firms according to Resource-Based 
View. Moreover, even the small dataset used in this study, this last contribute to the 
field of research when it try to explain competitive advantage of the firm from inside 
(resources) and outside (environment) perspectives.
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Some scholars claim IT can be a source of competitive advantage and its impact 
can be either direct or indirect (Swamidass and Kotha, 1998). But in the other 
hand, there is a widely held belief among the management community that any 
performance advantage granted by IT is short lived because computer-based 
information systems (IS) are easily replicated (Dehning and Stratopoulos, 2003). 
According to Carr 2003, IT investments can’t lead to competitive advantage, 
because IT is becoming a commodity (with an increased availability and 
decreased cost). Some even argue that IT has a negative impact on firm 
performance and thus on the created competitive advantage (Breznik, 2012).
     In addition, new technologies, global competition, and increased customer 
demands are forcing organizations to reconsider how they can take advantage of 
IT resources (Marinagi et al., 2014). So the most successful companies at 
present are those that have a firm grasp of their IT potential and are leveraging 
that potential as much as possible. Companies can no longer differentiate 
themselves strictly by products and price as was the age-old practice, but now 
have to be more creative. The use of IT as a competitive weapon and also as a 
strategic weapon will be that new differentiation tool (Bobb and Harris, 2011).
     In this paper, we explore moderation effect of environmental uncertainty in 
the relationship between IT and competitive advantage of 36 firms at three 
regions of Algeria: Algiers, Blida, and Chlef. 

  ΙΙ. Theoretical background:
  ΙΙ-1. Competitive advantage definition:
     Competitive advantage is perhaps the most widely used term in strategic 
management, yet it remains poorly defined and operationalized. Ma (2000) 
makes three observations regarding competitive advantage and conceptually 
explores the various patterns of relationship between competitive advantage and 
firm’s performance, namely: (i) competitive advantage does not equate to 
superior performance; (ii) competitive advantage is a relational term; and (iii) 
competitive advantage is context-specific.
    In spite of the vast conceptual and empirical study conducted on the notion of 
competitive advantage, Flint and Van Fleet (2005) nonetheless argue that there 
is no clear definition of competitive advantage (CA) that is applicable in general 
term i.e. applicable in any dimension or criteria (Che ROSE et al., 2010).
     According to Barney (1991), a firm is said to have a competitive advantage 
when it is implementing a value creating strategy not simultaneously being 
implemented by any current or potential competitors.  
     Porter says “competitive advantage is at the heart of a firm’s performance in 
competitive markets” and goes on to say that purpose of his book on the subject 
is to show “how a firm can actually create and sustain a competitive advantage 
in an industry—how it can implement the broad generic strategies.” Thus, 
competitive advantage means having low costs, differentiation advantage, or a 
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successful focus strategy (Porter, 1980). In addition, Porter argues that 
“competitive advantage grows fundamentally out of value a firm is able to create 
for its buyers that exceeds the firm’s cost of creating it” (Rumelt, 2003).
    On the other hand, according to Besanko et al. (2000), when a firm earns a 
higher rate of economic profit than the average rate of economic profit of other 
firms competing within the same market, the firm has a competitive advantage 
in that market. They also carefully define economic profit as “the difference 
between the profits obtained by investing resources in a particular activity, and 
the profits that could have been obtained by investing the same resources in the 
most lucrative alternative activity.”  
    Ma (1999), support that a firm’s competitive advantage often arises from one 
or more of the following three sources: (i) ownership-based which refers to any 
assets or factors under a firm’s possession from which this firm could gain an 
upper hand vis-à-vis it rivals in better serving customers; (ii) proficiency-based 
that refers to the knowledge, competence, and capabilities of a firm which 
enable it to conduct its business processes more effectively and/or efficiently 
than do rivals; (iii) access-based which means the possibility of a firm enjoys 
competitive advantage over rivals because it has more superior access to the 
factor markets, i.e. resource input, and/or product market, i.e. customers than do 
rivals or it has such access that is at all available to rivals.   
    According to resource-based view of the firm (Wright et al., 1993), 
competitive advantage can only occur in situation of firm resource heterogeneity 
and firm resource immobility, and these assumptions serve to differentiate the 
resource-based view from the traditional strategic management model “industry 
structure model of Porter (Porter, 2007), for example”.  
  ΙΙ-2. Information technology definition: 
    The concept of Information Technology (IT) is central to the Information 
Systems discipline. The diverse capabilities of this technology and its pace of 
evolution are at the core of the information systems management problem. In 
view of this centrality, according to Bakopoulos (1985) it is surprising that we 
do not have a definition or characterization of information technology in terms 
that allow us to compare and contrast systems and generalize results across 
studies.  
     IT refers to a wide range of computerized technologies that enables 
communication and the electronic capturing, processing, and transmission of 
information. These technologies include products and services such as desktop 
computers, laptops, hand-held devices, wired or wireless intranet, business 
productivity software, data storage and security, network security etc (Binuyo & 
Aregbeshola, 2014).
    IT is the combination of telecommunication and computing to obtain, process, 
store, transmit and output information in the form of voice, picture or text. This 
includes the following (ITL Education Solution Limited, 2006):

 Software applications and operating systems;
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 Web-base information and application such as distance learning;
 Telephones and means of telecommunications;
  World Wide Web;
 Electronic devices such as photocopiers. 

    Furthermore, Tansey (2003), distinguish between a broad modern sense and 
narrow sense of IT. The first one encompass both computing and 
telecommunication technologies, but the second refer principally to computing 
and “ICTs” to refer to information and communication technologies more 
generally.    
    According to Reynolds (2010), an organization’s defined a set of IT 
hardware, software, and networks is called its IT infrastructure. An 
organization also requires a staff of people called IT support organization to 
plan, implement, operate, and support IT. In many firms, some or all technology 
support may be outsourced to another firm.
    Finally, as Porter and Miller (1985) said, IT is more than just computers. 
Today, IT must be conceived of broadly to encompass the information that 
businesses create and use as well as a wide spectrum of increasingly convergent 
and linked technologies that process the information. In addition to computers, 
then, data recognition equipment, communications technologies, factory 
automation, and other hardware and services are involved.
 Based on IS literature we divided IT into four categories: IT infrastructure, IT 
technical skills, IT managerial skills, and IT partnership quality. In the following 
a short definition of these categories:

 IT infrastructure: Broadbent and Butler (1997), define IT infrastructure as 
“the base foundation of IT capability, delivered as reliable services shared 
throughout the firm and coordinated centrally, usually by the information 
systems group”;

 IT technical skills: this IT skills refer to the expertise needed to build and 
use IT applications (Dehning and Stratopoulos, 2003).

 IT managerial skills: technical skills are not the only skills required to 
build and use IT applications. A second broad set of skills are managerial 
skills. In the case of IT, managerial skills refer to management’s ability to 
conceive, develop, and exploit IT application, in order to support and 
enhance other business functions (Mata et al. 1995).   

 IT-business partnership: or IT-business alignment refers also to applying 
IT in an appropriate and timely way, in harmony with business strategy, 
goals and needs (Luftman, 2000). In other words, it refer to the extent to 
which the IT mission, objectives, and plans support and are supported by, 
the organization mission, objectives, and plans (Reich and Benbasat, 
2000).  

    ΙΙ-3. Environmental uncertainty definition:
    The nature of the relationship between an organization and its environment 
has always been a hot topic in management research, and the construct of 
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environmental uncertainty has been a focus to most of this inquiry. However, the 
definition of environmental uncertainty made by scholars was still inconsistent 
(Wu, 2010). Ashill and Jobber (2013), define uncertainty as: “the inability to 
predict the state of the external environment due to lack of information”. Also, 
Krishnan and Martin (2006), define environmental uncertainty as: “a changes in 
economic conditions faced by an organization that outside of its control and hard 
of anticipate”.
    Moreover, uncertainty may be viewed in a binary way. It is either that the 
environment is certain and therefore can be easily predicted, or it is uncertain 
and therefore extremely difficult to predict. But this view clearly underestimates 
uncertainty. There is a lot in between uncertainty and certainty. Following is a 
framework for determining the extent of uncertainty (Jabnoun et al. 2003):
 Low uncertainty: In this situation, changes in the environment affecting the 

uncertainty factors are low (that is, low environmental dynamism). Also, 
there are few elements influencing the uncertainty factors (low level of 
complexity). In this situation, for instance, changes in consumer tastes are 
low, possibly due to there being few factors influencing demand (an 
uncertainty dimension). Typically, because of the low level of uncertainty, 
predicting the future is easy in this circumstance. And, the management team 
is aware of the possible states of occurrences and can encode probabilities in 
each of the states.

 Moderate uncertainty: This situation combines high complexity and low 
dynamism or low complexity and high dynamism.

 High uncertainty: In this situation the environment is highly complex and 
dynamic and the interconnections between the components of the 
environment and the organization are unclear. This high level of uncertainty 
makes decision making difficult. The telecommunications industry, for 
instance, is facing several uncertainties relating to technology, demand, 
government regulations, and a host of other macroenvironmental variables. 
All these uncertainties interrelate in capricious ways making it virtually 
impossible to predict the environment and develop plausible strategic 
decisions.

    ΙΙ-4. Previous studies on the relationship between IT and competitive 
advantage:
     In a series of articles and two books, Strassman (1990) presents the results of 
his findings and the findings of several other studies. The conclusion he draws is 
that there is no identifiable association between expenditures on IT and 
profitability, and this relation has not changed for more than 20 years. This 
phenomenon called “IT productivity paradox” (Brynjolfsson, 1993) or “Solow 
paradox” (Robert Solow said: “You can see the computer age everywhere but in 
the productivity statistics” (Isbell, 2001). 
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     Naturally, the value of IT has become undisputed at the macro level, yet at 
the micro level the question of whether IT can provide benefits to firm 
performance remains unsettled (Breznik, 2012). 
     In a content analysis of fourteen published case study Neo (1988) founded 
that it is important for an organization’s existing system using IT for competitive 
advantage. This study confirms the importance of customer needs and 
management support as factors facilitating the use of IT for competitive 
advantage. 
     By investigating the relationship between IT and firm performance, Powell 
and Dent-Micallef (1997) found that IT alone has not produced sustainable 
performance advantage in retail industry. But that some firms have gained 
advantages by using IT to leverage intangible, complementary human and 
business resources such as flexible culture, strategic planning–IT integration, 
and supplier relationships. The results of this study support the resource-based 
approach, and emphasize the importance of the complementarily of firm 
resources (with IT) for reaching and sustaining competitive advantage.
    Also, Bhatt et al. (2005), distinguished between value, competitive, and 
dynamic capabilities as three distinct types of capabilities. Within each type, 
they identified specific capabilities, such as quality of IT infrastructure, IT 
business experience, relationship infrastructure, and intensity of organizational 
learning. The result shown that the quality of IT infrastructure did not have any 
significant effect on competitive advantage, while the quality of IT business 
expertise and the relationship infrastructure (competitive capabilities) did. The 
results of the study also indicate that the intensity of organizational learning 
(dynamic capability) was significantly related to all of the capabilities. These 
results point to the importance of delineating capabilities such as relationship 
infrastructure that can facilitate differentiation in the marketplace, and dynamic 
capabilities such as organizational learning as an important antecedent to IT 
capability building. 
     Bharadwaj (2000), taking the resource-based view, developed the concept of 
IT as an organizational capability and empirically examined the direct 
association between IT capability and firm performance. Results indicated that 
firms with high IT capability tended to outperform firms with low IT capability 
on a variety of profit- and cost-based performance measures (Bullón, 2009).
     Pavlou (2006), taking the dynamic capability view to describe how IT can be 
strategically used as a source of competitive advantage in rapidly changing 
environments. They posited that IT competence influences competitive 
advantage through the key mediating variable of resource reconfigurability. 
Results of their research indicated that IT does not have a direct impact on 
performance but has an indirect impact through a set of other factors. Thus, the 
effective use of IT can have differential performance outcomes, especially if 
directly applied to the development of dynamic capabilities. 
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     Binuyo and Aregbeshola (2014), assessed the impact of IT on the 
performance of South African Banking Sector using annual data over the period 
1990-2012 published by Bankscope – World banking information source. The 
findings of the study indicated that the use of IT increases return on capital 
employed as well as return on assets of the South African banking industry. The 
study recommends that banks emphasize policies that will enhance proper 
utilization of existing IT equipment rather than additional investments.
      The resource-based view (RBV) asserts that firms gain and sustain 
competitive advantages by deploying valuable resources and capabilities that are 
inelastic in supply (Ray et al., 2004). Wade and Hulland (2004) defined IT 
resources as assets and organizational competencies that are available and useful 
in detecting and responding to market opportunities and threats. IT 
competencies are defined as a firm’s knowledge, skill, and experience (Prahalad 
& Hamel, 1990), while IT capabilities are defined as the ability of the firm to 
acquire, deploy, and leverage its IT investment in combination with other 
resources and capabilities as well as to support and enhance its distinctive 
competencies and skills in other business functions in order to achieve business 
objectives through IT implementations (Zhang, 2005). These IT assets, per se, 
do not add value by themselves. Instead, it is due to the usage that is given in its 
value chain to grasp market opportunities that affects a firm’s competitive 
advantage. 
     Liang et al. (2010), conducted a meta-analysis on 42 studies to examine how 
different factors in RBV affect performance. It was found that the mediated 
model that includes organizational capabilities as mediators between 
organizational resources and firm performance can better explain the value of IT 
than the direct-effect model without organizational capabilities. Also, 
technology resources can improve efficiency performance but may not enhance 
financial performance directly.
    Weill (1992) reported that high investment in IT was associated with high 
firm performance in the valve manufacturing industry. Furthermore, Li and Ye 
(1999), founded that IT investments have a stronger positive impact on financial 
performance when there are greater environmental changes, more proactive 
company strategy, and close CEO/CIO ties. 
    Based on the industry structure approach of Porter (Porter, 2007), Dehning et 
al. (2005), concluded that IT has the potential to alter the forces determining the 
attractiveness of an industry and as a result affect the industry level of 
profitability. Ceteris paribus, a change in industry profitability change firm 
value in the same direction.  
    Focused on IT/business alignment, Madadipouya (2015), confirmed that if IT 
is well aligned to the business, it can support a variety of strategic objectives, 
including redesign of innovative applications and business processes. It also 
links organizations with their business partners and facilitates sharing 
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information. Costs can dramatically be reduced as well and acquiring of 
competitive intelligence can be fully supported.    
    Wang et al. (2006), failed to found a relationship between virtual integration 
of firms with its suppliers and gaining cost advantage. 
    By analyzing a data set containing the IT budgets of over 400 large and 
mediumsized U.S. corporations, Mitra and Chaya (1996), concluded that higher 
IT investments were associated with lower average production costs. They also 
founded that larger companies spend more on IT as a percentage of their 
revenues than smaller companies. 
     Building on Technical efficiency analysis of IT investments, Shao and Lin 
(2002), proved the existing of a significant favorable impact of IT on technical 
efficiency and in turn, lead to productivity growth.
    Clemons and Kimbrough (1986), argued that many applications of IT are, in 
fact, strategic necessities. Such systems radically change cost structures, relative 
bargaining power, or the basic of competition to an extent where most 
competitors are compelled to imitate them. However, because competitors often 
imitate them or otherwise respond before customers change their behavior, these 
systems confer competitive advantage. For these two authors, many IT 
applications that have been examined in financial services, retail banking, and 
distribution systems have proved to be strategic necessities. 
     Applying theories of strategic positioning and the resource-based view, 
Kuettner and Schubert (2012), presents findings from 10 case studies and 
evaluates to what extent the value contribution from IT investments can lead to 
(sustainable) competitive advantage. According to these two authors, all of the 
case studies report value contribution and a state of process excellence, but the 
competitive advantages are found to be only temporary.   
     Mata et al. (1995), develops a model using RBV. This model was applied to 
four attributes of IT - capital requirements, proprietary technology, technical IT 
skills, and managerial IT skills – which might be sources of sustained 
competitive advantage. Theses researchers found that managerial IT skills were 
the only one of these attributes that can provide sustainability.    
     According to Ross et al. (1996), some firms generate competitive advantage 
from their IT capabilities, not from their IT applications. Specifically, a firm 
delivers value from IT by building and leveraging three assets: highly competent 
IT human resources, a reusable technology infrastructure, and a strong IT-
business partnership.
     Broadbent et al. (1999), defined more intensive IT infrastructure capability as 
a combination of more IT infrastructure services and more reach and range. 
According to these two authors, more extensive IT infrastructure capability was 
found in firms where: (i) products changed quickly; (ii) attempts were made to 
identify and capture synergies across business units; (iii) there was greater 
integration of information and IT needs as part of planning processes; and (iv) 



The International Journal of Management Science and Information Technology (IJMSIT)
Issue 22 - (Oct-Dec 2016) (16 - 39)

24
ISSN 1923-0265 (Print) - ISSN 1923-0273 (Online) - ISSN 1923-0281 (CD-ROM), Copyright NAISIT Publishers 2017

there was greater emphasis on tracking the implementation of long term 
strategy. 
    Pereira (1999), evaluate the relationship between SAP technology and 
sustained competitive advantage, based on RBV. To gain a firm a sustained 
competitive advantage using SAP technology, Pereira gives two conditions: (i) 
in addition to an acquisition of a high level of technical expertise, a firm should 
change in the organizational culture from rewarding individual brilliance to 
encouraging project teams; (ii) it is preferable to modify the business processes 
of the firm to fit the capability provided by the SAP system, rather than modify 
the SAP system to fit the reengineered business processes of the organization. 
     Ray et al. (2005), based on RBV to assess the relationship between IT and 
the performance of customer service process. These authors founds that tacit, 
socially complex, firm-specific resources explain variation in process 
performance across firms and that IT resources and capabilities without these 
attributes do not. in addition, the shared knowledge between IT and customer 
service units in the firm is a key IT capability that effect customer service 
process performance. In another study of Aduloju et al. (2014), IT was divided 
into three components: IT infrastructure, IT technical skills, and IT spending. 
These three components found that they have a weak relationship with customer 
service performance. The authors recommend that IT resource must be 
accompanied by a judicious mix of management, economic, and human 
resources, in order to realize benefits from IT investments. 
     Byrd (2001), found that IT infrastructure flexibility acts as an enabler of the 
core competencies which in turn, gives to a firm sustained competitive 
advantage.  
        In addition, Hidding (1999), emphasize the importance of extending 
strategy theory to better understand the sustainability of IT-based advantage, by 
taking into account dynamics of competition and different speeds of changes. 
     Pham and Jordan (2009), assess the relationship between IT resources and 
business performance. This relationship is studied at both aggregate and detail 
level, in order to know which resource has the most effect on performance. The 
results show that IT human resource and IT infrastructure affect business 
performance, while the effect of IT partnership was not significant. 
     Using a Novel dataset on almost 260 German Manufacturing firms, Mahr and 
Kretschmer (2009), found that IT use and decentralization were complements in 
firms exploring new products and markets, while IT and centralization are 
complementary in firms exploiting cost advantages in established product-
market domains.  
    Also, Brynjolfsson and Hitt (1996), used a firm-level data on several 
components of IT spending for 1987-1991. The dataset included 367 large firms 
which generated approximately 1.8 trillion dollars in output in 1991. The results 
indicated that IT spending has made a substantial and statistically significant 
contribution to firm output. The authors found that the gross marginal product 
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(MP) for computer capital averaged 81% for the firm in the sample. Also, they 
found that the MP for computer capital is at least as large as the marginal 
product of other types of capital investment and that, IS labor spending 
generates at least as much output as spending on non-IS labor and expense. 
     From the studies presented above we can conclude that there are an 
inconsistency in the results about the relationship between IT and competitive 
advantage. According to some researchers like: Brynjolfsson (1991); 
Brynjolfsson (1993); Brynjolfsson and Hitt (1998); Dedrick and Kraemer 
(2001); Dehning and Richardson (2002); Stratopoulos and Dehning (2000); 
Davaraj and Kohli (2003) the failure of getting a consistency results in IS 
literature about the relationship between IT investment and competitive 
advantage (or why some authors found no IT-based advantage), is due to the 
following reasons:

 Lack of availability of data that have been overcome in the early 1990s, 
by a dataset enabled researchers to look at the IT investment behavior of 
a large number of firms;

 The benefit from IT can take several years to show up on the bottom 
line, so a cross- sectional data limits the ability to examine the lag 
effects as well as causal connections between IT adoption and 
competitive advantage;

  Limited set of control variables that account for extraneous factors such 
as market conditions. Furthermore, moderating variables such as 
business process reengineering (BPR) can have an impact on the 
linkage;

  Measurement errors of IT capital due to rapid price and quality 
changes, and failure of economic statistics to measure qualitative 
improvements in the output of service industries;

 management practices, which had not yet evolved to take advantage of 
the potential of the technology;

 The difficult of separating IT resources and capabilities from the other 
resources and capabilities inside the firm. 

I. Research design:
         Understanding and determining the effects of IT resources on firms’ 
competitive advantage is one of the most complex issues that the majority of the 
business and information system executives face when they are confronted with 
IT investments and with building, integrating, and reconfiguring IT capabilities 
to cope with market opportunities or threats that lead to the undermining of 
superior performance (Bullón, 2009). In most firms, information technology 
business projects are assessed through analysis of IT investments per se and not 
through their IT capabilities (Santhanam & Hartono, 2003). Even though the 
link between IT and competitive advantage has been extensively examined 
(Pavlou & El Sawy, 2006; Ravichandran & Lertwongsatien, 2005), there is still 
a debate about the strategic role of IT (Carr, 2003), which may intensify in 
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turbulent environments (Pavlou et al., 2004). The figure 1 bellow shows the 
research model.

Figure (1): the research model.

ΙΙΙ-1. Hypotheses:
     The computation capability, information processing speed, and connectivity 
of computers and Internet technologies can considerably enhance the efficiency 
of a business process, as well as communications and collaboration among the 
people responsible for its management, implementation, and maintenance 
(Holsapple & Wu, 2009). 
     Among studies that have addressed the relationship between IT capability 
and competitive advantage, we can mention the work of Lin (2007), who found 
that both IT capability and human capital investment contributes directly to the 
overall value-creation performance of banking firms. But according to Lin, A 
firm’s IT capability should be seen as an integral tool for creating economic 
value instead of a business infrastructure that makes business operations 
efficient. Further, Sambamurthy et al. (2003), propose that IT investments and 
capabilities influence the firm’s ability to launch ‘‘many and varied competitive 
actions and that, in turn, these competitive actions are a significant antecedent of 
firm performance. Also, Bharadwaj (2000), found that firms with high IT 
capability tend to outperform a control sample of firms on a variety of profit and 
cost-based performance measures. Mazidi et al. (2014), used the service-profit 
chain approach of Heskett et al. (1994), to confirm that IT capability is one of 
the factors influencing the relationships in the chain (between employees' 
attitudes and behaviors, employees' behaviors and customers' impressions, and 
customers' impressions and revenue growth).    
     On the other hand, Ravarini (2010), found that all the three components of IT 
capability (IT technical skills, IT managerial skills, and IT relationship assets) 

Information technology

 IT infrastructure
 IT technical skills
 IT managerial skills
 IT-business partnership

Competitive advantage

 Cost leadership
 Differentiation leadership
 Customer relationship
 Innovation
 Growth 

Environmental uncertainty

 Environmental complexity
 Environmental dynamism
 Environmental hostility
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have a positive influence on business performance. Byrd and Turner (2001), 
focused on the important characteristic of firm’s IT infrastructure which is 
flexibility. According to whom there is a positive relationship between flexible 
IT infrastructure and competitive advantage. Also, Chen (2012), found that 
Business intelligence (BI) and IT infrastructure flexibility are major sources of 
organizational agility, and this last partially mediates the effects of BI and IT 
infrastructure flexibility on an organization’s competitive advantage. Farther, 
Jabbouri and Zaharia (2015), conclude that IT infrastructure have a significant 
effect on organizational performance, through core competencies which includes 
presented skills, knowledge and experience of human resources. Moreover, 
Yaghoubi et al. (2011), found that IT infrastructure (network and human 
resources) have an important role in establishing knowledge management 
(knowledge creation, knowledge sharing, and knowledge application). In 
addition, Byrd et al. (2008), conclude that the positive firm performance may be 
derived directly from an organization's superior IT infrastructure, as well as 
indirectly, through its enabling impact on the firm’s Logistics Information 
System. 

     Also, Copeland and McKenney (1988), in their study about the evolution of 
airline reservation systems, argued that establishing technical competence was a 
necessary requirement for gaining competitive advantage. Mata et al. (1995) 
assert that technical IT skills are indispensable for the effective use of IT, but do 
not possess the characteristics required to be a source of sustainable competitive 
advantage. “Technical IT skills …are usually not heterogeneously distributed 
across firms…” and “…even when they are …they are typically highly mobile”. 
This mobility is due to the codifiable nature of technical IT skills, making them 
easy to transfer among organizations (Mata et al., 1995, P. 498).  
    But according to Bobb and Harris (2011), even if a company has the requisite 
technical skills, this is not sufficient for a company to have a sustainable 
competitive advantage. Managerial skills are a necessary addition to ensure a 
sustainable competitive advantage. Literature supports that managerial 
capabilities influence the way technology is developed, deployed, and used in 
organizations, and leads to distinct implementation effects (Yuan et al., 2006). 
Without management skills, the full potential of IT for a firm cannot be realized. 
Compared to technical skills, managerial IT skills require a longer time to 
develop. Arguably, managerial skills are innate skills and simply not teachable 
(Bilgihan et al., 2011). Mata et al. (1995), considered IT managerial skills as the 
only component from the IT resources that have a relationship with sustained 
competitive advantage.  
     According to Masa’deh et al. (2010), the omission of IT-business strategic 
partnership (also known as strategic alignment), among the reasons why they are 
non-conclusion, in the outcomes of empirical studies assessing the causal links 
between IT investments and competitive advantage. Also, Al-Majali (2011), 
developed a causal model illustrating the relationship between strategic 
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alignment antecedents, strategic alignment and sustainable competitive 
advantage. By conducting 172 survey questionnaires with public shareholding 
firms in Jordan, the results show strong evidence for the impact of the following 
variables: leadership, service quality, value and belief, IT managerial resources 
and IT implementation success, on IT-business strategic alignment. Moreover, 
the results show also a strong evidence for the impact of IT-business strategic 
alignment on sustainable competitive advantage. Furthermore, in a report 
conducting by Harvard Business Review Analytic services (2015), the 
organizations that are able to gain competitive advantage should successfully 
integrate digital technologies into their business. However, doing so requires a 
substantial reinvention of IT processes, new platforms, and a strong partnership 
between business and IT management. 
Drawing from the literature, the following hypothesis is proposed:
Hypothesis 1: there is a significant effect of IT on competitive advantage of the 
firms in the sample.
     On the other hand, Liao and Hu (2007) founds that environmental uncertainty 
was a vital factor during the knowledge transfer, this last contribute in 
developing firm’s core competence and then their own competitive advantage. 
However, the authors founds that environmental uncertainty could hinder 
knowledge transfer and lead firms under study to develop knowledge by 
themselves. Also, based on Resource-Based View Aragón-Correa and Sharma 
(2003) concluded that certain dimensions of the general business environment 
(uncertainty, complexity, and munificence) moderate the relationship between 
dynamic capability of a proactive environmental strategy and competitive 
advantage. Furthermore, Zahra (1996), used environmental uncertainty as 
moderating variable in the relationship between technology strategy and 
financial performance. Among the most important findings of this work, we can 
list the following: (a) pioneering was highest among firms whose environments 
are highly dynamic, moderately hostile, and moderately heterogeneous; (b) the 
broadest technological portfolios was existing among firms whose environments 
are characterized by moderate dynamism, high heterogeneity, and moderate or 
low hostility; and (c) the environment was a quasi-moderator of the technology 
strategy-performance relationship. In addition, Calantone et al. (2003), assessed 
the effects of environment turbulence on new product development and strategy 
planning, and founds that the paths from innovativeness to strategic planning 
and from risk taking to new product development speed are significantly greater 
in highly turbulent environments. Moreover, Kearns and Lederer (2004), 
analyzed the impact of environmental uncertainty on IT focus and the use of IT 
on competitive advantage. By using data for 161 firms, the researchers found a 
positive and significant impact of the environmental uncertainty on business 
dependence on IT and the two strategic information systems planning practices 
(IT participation in business planning and the alignment between the IT and the 
business plans), and between the environmental uncertainty and the use of IT for 
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competitive advantage. Additionally, Choe (2003), concluded that the perceived 
environmental uncertainty has an indirect effect on information system strategic 
applications through the facilitators of alignment. The author found also that 
environmental uncertainty, a high level of strategic applications and well-
arranged facilitators of alignment can contribute more to the improvement of 
performance comparing than in less or stable environment.
   Moreover, there are some studies used environmental uncertainty as 
moderating variable. For example, Bstieler (2005), evaluate the moderation 
effect of environment uncertainty in the relationship between new product 
development and time efficiency. This study finds that a higher degree of 
technological uncertainty moderates the relationship between development 
process, project organization and time efficiency. In addition, Qi et al. (2011), 
found significant moderating effect of environmental uncertainty on the 
relationships among competitive strategy, supply chain strategy, and business 
performance.           
   However, Hoque (2004), found no significant relationship between 
environmental uncertainty and organizational performance through 
management’s choice of non-profit measures. Also, the study of Eisingerich et 
al. (2010), revealed a negative relationship between the environmental 
uncertainty and the positive effects of network strength on cluster performance.
    Drawing from the literature, the following hypothesis is proposed:
Hypothesis 2: There is a significant moderating effect of environmental 
uncertainty on the relationship between IT and competitive advantage of the 
firm in the sample. 
12 

firms in Jordan, the results show strong evidence for the impact of the following 
variables: leadership, service quality, value and belief, IT managerial resources 
and IT implementation success, on IT-business strategic alignment. Moreover, 
the results show also a strong evidence for the impact of IT-business strategic 
alignment on sustainable competitive advantage. Furthermore, in a report 
conducting by Harvard Business Review Analytic services (2015), the 
organizations that are able to gain competitive advantage should successfully 
integrate digital technologies into their business. However, doing so requires a 
substantial reinvention of IT processes, new platforms, and a strong partnership 
between business and IT management. 
Drawing from the literature, the following hypothesis is proposed: 
Hypothesis 5: There is a significant positive relationship between IT-business 
partnership and competitive advantage of the firms in the sample. 
ΙΙΙ.2. Sample and population: 
    The first step in testing the above hypotheses was to choose the population to 
analyze. This study focuses on IT, so the Algerian companies chosen are those 
that have at least IT unit (to testing the technical and managerial skills of IT 
personnel). The questionnaire survey (which is the instrument of the study) was 
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conducted during a period from September 2015 to January 2016. We used both 
mailed and hand delivered questionnaire to 300 firms. In total, 37 surveys were 
returned (from 37 firms) with one was considered as invalid (more than 5 
questions unanswered), with an effective response rate of 12.33%.

ΙΙΙ-3. Measures: 
     This section describes the scales used to measure IT, environmental 
uncertainty, and competitive advantage. All the variables were measured on 
five-point Likert scale ranging from 1 – strongly disagree to 5 – strongly agree.
Information technology: this construct has been divided into four scales:  
1. IT infrastructure: the scale include 6  items, the first 5 items was adapted 

from Tippins and Sohi’s (2003) scale,  and the last item was generating using 
the scale proposed by Ravichandran and Lertwongsatien (2005) (with some 
modifications).

2. IT technical skills: the scale of IT technical skills was generated using 13 
items proposed by Byrd et al. (2006), but with simplifying and giving 
examples to some complex items.

3. IT Managerial skills: the scale was adapted from Mata et al. (1995) scale, 
and includes 4 items.

4. IT-business partnership: this scale was generated using 10 items, 9 items was 
adapted from Ravichandran and Lertwongsatien’s (2005) scale, while the last 
one was adapted from Chen et al. (2014) scale (with some modification). 

Environmental uncertainty: this construct has been divided into three scales:
1. Environmental hostility: this scale was adapted from Kekwaletswe and 

Musangu (2011), and includes 5 items.
2. Environmental dynamic: the scale was generated using 4 items from Teo and 

King (1997).
3. Environmental complexity: the scale include 3 items adapted from Bechor et 

al. (2010).
Competitive advantage: the scale of competitive advantage was generated using 
some of the items from the scales proposed by Ashish (2007); Li et al. (2006); 
Bratić (2011); Powell (1992); and Agha (2012). 
    ΙΙΙ-4. Reliability and validity: 
       Reliability and validity are the two basic properties of empirical 
measurements. Reliability concerns the extent to which an experiment, test, or 
any measuring procedure yields the same results on repeated trials. Validity is 
the degree to which an instrument measures what it purports to measure. 
Reliability is a necessary but not a sufficient condition for validity (Ruland et 
al., 2007).  The most popular approach is the internal consistency reliability 
coefficient Cronbach alpha. According to George and Mallery (2003), we have 
a good internal consistency when the value of Cronbach alpha higher than 0.7 
(Gliem and Gliem, 2003). The results of internal consistency test using IMB 
SPSS Statistics version 22 is shown on the table below. 
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Table (1): Cronbach alpha of the constructs after and before deleting some items. 
Cronbach’s alpha valuesThe constructs

Before deleting items After deleting items
IT infrastructure 0.737 0.766 (one item deleted)

IT technical skills 0.905 -
IT managerial skills 0.876 -

IT-business partnership 0.808 -
Environmental hostility 0.680 -
Environmental dynamic 0.732 -

Environmental complexity 0.624 0.728 (one item deleted)
Cost leadership 0.732 -

Differentiation leadership 0.680 0.717 (one item deleted)
Customer relationship 0.896 -

Innovation 0.846 -
Growth 0.825 -

    From the table above we can conclude that is an acceptable internal 
consistency to the majority of constructs (where the value of Cronbach’s alpha 
exceeds 0.7).
    ΙΙΙ-5. Results and discussion:
    To assess the effect of IT on competitive advantage, using environmental 
uncertainty as moderator variable, we will utilize Process Macro from Hayes 
(2013), which can be added to IBM SPSS version 22. The results of the multiple 
regression analysis will be displayed according to leech et al. (2015). The results 
show a significant interaction where: F (3, 32) = 4.4281, P-value = 0.0103 (less 
than the level of significant 5%). Also, it notes that the model explains about 
45% of the variation in competitive advantage of firms under study (R-square = 
0.4547). On the other hand, the results show a significant positive relationship 
between IT and competitive advantage when environmental uncertainty is low 
(where b = 0.659, confidence interval of 95% equal 0.2071, 1.1108, T-test 
value = 2.9708, with P-value< 0.05). However, when there is an average 
environmental uncertainty the relationship between IT and competitive 
advantage will not be significant (where b = 0.3666, confidence interval of 95% 
equal -0.273, 0.7605, T-test value = 1.8956, with P-value > 0.05). In addition, 
when environmental uncertainty is high the relationship between IT and 
competitive advantage will not be significant (where b = 0.0741, confidence 
interval of 95% equal -0.5132, 0.6615, T-test value = 0.2572, with P-value > 
0.05).   
    The other results of multiple regression analysis are shown in the table below:

 Even in this case alpha’s cronbach value was less than 0.7, which means a questionable internal reliability, but 
if we delete any item the value of alpha’s cronbach will decrease. 
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Table (2): Summary of the multiple regression results with process macro. 
Variables bi SEB t-test p-value

IT 0.3666
-0.0273, 0.7605

0.1934 1.8956 > 0.05

Environmental 
uncertainty

0.3143
-0.1012, 0.7297

0.2040 1.5409 > 0.05 

IT 
Environmental 

uncertainty

-0.5598
-1.2213, 0.1017

0.3248 -1.7238 > 0.05

Constant 3.92
3.7281, 4.1115

0.0941 41.6448 <0.05

 
     From the table above we can conclude that IT has no significant effect on 
competitive advantage, and the environmental uncertainty has no significant 
moderating effect in the relationship between IT and competitive advantage. 
This findings leads to the rejection of the two previous hypotheses.
     Furthermore, even this work tried to avoid the most criticism addressed to 
RBV, which is the internal-oriented (resources of the firm) in explaining the 
competitive advantage of firm, by adopting a contextual variable (environmental 
uncertainty). The results of this work are in opposition with many previous 
studies. For example, Santhanam and Hartono (2003), who found that firms with 
superior IT capability, will enjoy a sustainable competitive advantage. Also, Li 
and Ye (1999), who concludes that IT investment have a strong positive impact 
on financial performance when there are a greater environmental changes.
    Although, our findings are consistent with some previous works, such Zehir et 
al. (2008) who found that IT, organizational learning, and firm innovation has 
no effect on firm performance when using multiple regression. But the effect of 
these variables on firm performance will appear when they used the regression 
analysis of each variable separately. 
   In addition, the results of this work came to confirm some previous ideas, 
which include the following: (i) IT productivity paradox (Brynjolfsson, 1993), 
which means that it is hard to prove any relationship between IT investment and 
organizational performance or competitive advantage; (ii) Strategic necessity 
hypothesis which indicates that IT is critical for organizations, however it can’t   
per se leads to competitive advantage, only when it is accompanied with a 
strategic change (Clemons and Row, 1991); (iii) IT doesn’t matter, which refer 
to the impossibility for making variation between firms using only IT, because 
this last became a commodity (Carr, 2003). 
    Finally, there are some explanations for the lack of any significant effects in 
regression analysis, we will be summarized as follows:

 The small sample size: according to Kohli and Davaraj (2000), the 
sample size has an important role in the possibility of finding any 
relationship between IT and competitive advantage or organizational 
performance;
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 Cross-sectional data: when taking into account that the benefits from IT 
can take several years to appear (time lag) (Brynjolfsson and Yang, 1996), 
so using a cross-sectional data  maybe the reason behind the failure to find 
IT-based competitive advantage.

ΙΙΙ-6. Conclusion and limitation:    
     Using data from 36 Algerian firms, we tried to assess the effect of IT on 
competitive advantage, by using environmental uncertainty as moderating 
variable. However, we failed to prove the validity of the two hypotheses listed 
above.     
     Despite the importance of this study in using variables from inside and 
outside firms to explain the competitive advantage, it still suffering from some 
limitations. First, the small sample size adopted in this study (which was caused 
by numerous reasons as the difficulty of finding Information systems department 
in Algerian companies, or even IT unit; the non-responding of most of 
companies when using mailed-questionnaire; …etc) do not allow us to use some 
statistical methods, used in similar studies like: Partial Lest Square techniques 
(PLS) (Ravichandran and Lertwongsatien, 2005), which is a better tool 
comparing to the first generation of statistical tools (like ordinary OLS). Second, 
as with all cross-sectional research proving the causal relationship between IT 
and competitive advantage is inappropriate according to some authors like:  
Tippins and Sohi, 2003. Finally, we didn’t use any controling variable in this 
work, like: Industry type, firm’s age, or firm’s size, although most of these 
variables can be observed frequently in information systems literature (Cakmak 
and Tas, 2012). 
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