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Abstract 

Although the relationship of information technology (IT) capability and knowledge 
capability with organizational agility has been documented, limited information is 
available on the extent to which these two capabilities affect organizational agility. 
Attempts to understand the effect of IT and knowledge capability on organizational 
agility in the presence of contextual factors have also been few. Based on data collected 
from 123 organizations in China, we examine the moderating effects of two contextual 
factors (environmental uncertainty and information intensity) on the relationship of IT 
and knowledge capability with organizational agility. We contribute to current 
knowledge by showing that environmental uncertainty positively moderates the effects 
of IT capability and knowledge capability on organizational agility and that 
information intensity positively moderates the effects of knowledge capability on 
organizational agility. While we find that both IT and knowledge capabilities have 
positive effects on organizational agility, knowledge capability is more effective than IT 
capability. 
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environmental uncertainty, information intensity 



General IS Topics 

2 Thirty Fourth International Conference on Information Systems, Milan 2013  

Introduction 

The significance of agility is widely accepted because agile organizations operate successfully in changing 
and competitive environments (Van Oosterhout et al. 2006). The pulse of the profession organizational 
agility report by the Project Management Institute (PMI) has shown that the success rate of projects in 
more agile organizations are over 70%, which is considerably higher than that in organizations with low 
agility. In the past several years, at least two streams of research have documented the process of 
improving organizational agility by developing capabilities. One stream is the resource-based view (RBV) 
from the technical perspective (Barney 1991; Wade and Hulland 2004; Wernerfelt 1984), which posits 
that information technology (IT) capability (i.e., the ability to manage IT resources) is necessary to 
enhance organizational agility (e.g., Chen et al. 2013; Lu and Ramamurthy 2011; Sambamurthy et al. 
2003). The other stream is the knowledge-based view (KBV), which argues that the organizational ability 
to obtain economic value by collecting knowledge assets is a critical factor for organizational agility (e.g., 
Ashrafi et al. 2006; Becker 2001; Dove 2002). However, these two streams have rarely been integrated.  

Three gaps in previous research on these two streams have emerged. First, the findings on the 
relationship between IT capability and organizational agility are contradictory. Although advocates of the 
RBV theory claim that IT capability can improve organizational agility, a finding that appears to be 
intuitively appealing (e.g., Chen et al. 2013; Goodhue et al. 2009; Lu and Ramamurthy 2011; 
Sambamurthy et al. 2003; Overby et al. 2006), other researchers argue that IT capability can also be 
negatively associated with agility. For example, Rettig (2007) claimed that enterprise software often 
produced rigidity and unexpected barriers that hindered change. IT capability could also play a mixed role 
in constructing agile organizations (Seo and La Paz 2008; Van Oosterhout et al. 2006). On the one hand, 
IT capability enables rapid and flexible operation of business processes. On the other hand, IT is 
characterized by overwhelming collection of data, technology dependence, and a great propensity for error. 
Understanding this problem is essential because organizations employ different strategies to develop 
agility. Therefore, further empirical evidence on the relationship between IT capability and organizational 
agility is necessary. 

Second, adherents of KBV, such as Dove (2002), propose that knowledge capability has a positive impact 
on agility. However, this proposition has never been tested empirically. Chen et al. (2010) argue that 
knowledge capability can boost agility in the long run; however, this desired agility cannot be achieved if 
the organization aims to gain maximum profit in the short run. As knowledge-based resources are socially 
complex (Grant 1996; Kogut and Zander 1992), that is, that they could be either valuable assets or 
improper elements, knowledge capability may also exert a mixed influence on organizational agility. 
Therefore, empirically examining the effects of knowledge capability on organizational agility is required. 
Moreover, limited empirical evidence exists on the relationship between knowledge capability and agility. 
Thus, the relative effectiveness of IT capability and knowledge capability is also unknown. Understanding 
the relative importance of these two capabilities can help managers make appropriate decisions and 
formulate approaches and strategies to improve organizational agility. In addition, IT capability 
represents technical perspective, whereas knowledge capability represents knowledge-based perspective. 
Hence, managers must understand which between technology and knowledge is more important to agility.  

Third, traditional RBV and KBV researchers tend to focus on internal organizational mechanisms to 
improve agility. They ignore the external mechanisms of organizations. A number of researchers suggest 
that an integrated analysis of the effects of contextual variables (external factors) on the internal 
mechanism of an organization is necessary (Barney et al. 2001; Chen et al. 2013; Wade and Hulland 
2004). We know from contingency theory that successful organizations can establish a fit between the 
environment and their structural and technological characteristics to take advantage of potential 
opportunities (Lawrence et al. 1967; Umanath 2003). Indeed, in the relationship between IT capability 
and organizational performance (but not agility), certain contextual factors such as industry type, level of 
competition, and dynamism of the environment have been found to be the potential moderators (Bhatt 
2000; Teo and King 1997; Wade and Hulland 2004). Inconsistent arguments in prior studies on the 
effectiveness of IT capability suggest that moderators may exist in the changing environment on the 
relationship between capabilities and organizational agility (Fink and Neumann 2007; Rettig 2007). To 
close this gap, in this study we combine the RBV and KBV theories, which focus on internal resources, 
with contingency theory, including external contextual factors, and examine how the effects of IT 
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capability and knowledge capability on organizational agility are moderated by two contextual factors: 
environmental uncertainty and information intensity. 

We attempt to bridge the aforementioned gaps by answering the following three research questions:  

(1) How do IT capability and knowledge capability influence organizational agility? 

(2) What is the relative impact of IT capability and knowledge capability on organizational agility? 

(3) How do environmental uncertainty and information intensity moderate the relationship between IT 
and knowledge capabilities and organizational agility? 

The rest of this paper is structured as follows. First, we present the theoretical background, research 
model, and hypotheses. Next, we state the research methodology based on survey data from 123 
organizations in China to test our hypotheses. Then, we provide the results and findings through 
hierarchical regression analysis. Finally, we discuss both the theoretical and managerial implications of 
our findings. 

Theoretical Background 

IT Capability 

Organizations have long considered developing IT capability as a key approach to create strategic value to 
gain sustainable competitive advantages (Bharadwaj 2000; Wade and Hulland 2004). Consistent with 
Sambamurthy and Zmud (1994), IT capability is defined as the ability of an organization to acquire, 
deploy, combine, and reconfigure IT resources to support and enhance business strategies and work 
processes. Various dimensions of IT capability have been proposed (e.g., Bharadwaj 2000; Ross et al. 
1996; Wade and Hulland 2004). Among these dimensions, Lu and Ramamurthy (2011) have presented an 
aggregate multidimensional framework by categorizing IT capability as IT infrastructure capability, IT 
business spanning capability, and IT proactive stance. They also tested the impact of IT capability as a 
second-order construct. Our dimensions in this study are consistent with the ideas of Lu and 
Ramamurthy (2011) because these three dimensions are broadly viewed as representative of actual 
practice. These dimensions cover not only the quality of IT resources but also the ability to manage 
resources.  

In these dimensions, IT infrastructure capability is defined as the capability to arrange technical facilities 
(hardware systems and networks), applications (platforms, databases, operating systems, and core 
software), and IT management services (Lu and Ramamurthy 2011; Weill et al. 2002). IT business 
spanning capability is defined as the capability of organizations to integrate IT, business processes, and 
strategy (Bharadwaj et al. 1999; Lu and Ramamurthy 2011; Wade and Hulland 2004). Spanning capability 
enables organizations to have a clear vision of IT value. IT proactive stance is defined as the ability to 
proactively explore new IT innovations or exploit available IT resources to create and use business 
opportunities for competitive advantages (Fichman 2004; Lu and Ramamurthy 2011; Weill et al. 2002). 
The proactive stance capability measures the attitudes of organizations toward IT innovations and new IT 
values. Given that our focus is on IT capability, consistent with Lu and Ramamurthy (2011), we consider 
IT capability as a second-order construct and examine the impact of IT capability at an aggregated level.  

Knowledge Capability 

Based on prior literature, we define knowledge capability as the ability of organizations to mobilize and 
deploy knowledge-based resources combined with other capabilities to obtain business value and gain 
competitive advantages from a knowledge-based view (Chuang 2004; Grant 1996; Kearns and Lederer 
2003). Knowledge capability can be measured from two perspectives: knowledge infrastructure (the 
technical, structural, and cultural aspects) and knowledge processes (from knowledge creation to 
knowledge use) (Gold et al. 2001; Zaim et al. 2007). In this study, we view knowledge capability from the 
process perspective, which has also been documented by most studies in the information systems (IS) 
field (Alavi and Leidner 2001; Tanriverdi 2005). The process perspective was chosen for three reasons. 
First, in IS literature, knowledge capability tends to be regarded as a process-related construct, an idea 
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that is widely used in previous studies (Alavi and Leidner 2001; Tanriverdi 2005). However, the 
knowledge infrastructure perspective is rarely applied. Second, given that IT infrastructure capability is 
one dimension of IT capability and technology infrastructure is a sub-dimension of knowledge 
infrastructure (Gold et al. 2001), measuring knowledge capability from the infrastructure perspective is 
not appropriate for the measurement model and will cause these two variables to interact. Third, agility 
refers to a process of making changes (first by sensing and then by responding). Thus, measuring 
knowledge capability from the process perspective rather than from the infrastructure perspective is more 
likely to explain a significant amount of variance.  

Three major processes are included in knowledge capability: knowledge capture, transfer, and use (Gold 
et al. 2001; Pérez-López and Alegre 2012). Knowledge capture capability refers to the ability of 
organizations to accumulate knowledge whether from outside or within the organization or to generate 
new knowledge from existing information. Knowledge transfer capability refers to the ability of 
organizations to share knowledge throughout the organization to make this knowledge useful. Knowledge 
use capability refers to the ability to apply knowledge efficiently within the organization. Higher 
knowledge capability can increase the efficiency of organizations, create new products or services, and 
reduce costs so that the organization can gain competitive advantages. 

Organizational Agility 

Distinct from flexibility, organizational agility is the ability of organizations to sense changes in the 
environment and respond quickly, efficiently, and cost-effectively to improve competitive advantages 
(Amos 1998; Chen 2012). Agility extends the concept of flexibility and is associated with speedily sensing 
and responding to opportunities and threats in the business environment. Agility is regarded as the ability 
of organizations to thrive in a continuously changing and unpredictable business environment (Dove 
2002). In this study, consistent with the literature (Chung et al. 2010; Lu and Ramamurthy 2011; 
Sambamurthy et al. 2003), agility is considered as the ability of organizations to respond quickly to 
changing environments to increase product or service quality and meet market needs by using the 
external and internal processes of the organization. 

The Relationship between IT Capability, Knowledge Capability, and 
Organizational Agility 

Previous studies on IT capability, knowledge capability, and organizational agility demonstrate that IT 
capability can be viewed as either an enabler or a disabler of organizational agility, but few studies have 
quantitatively examined the relationship between knowledge capability and agility. Few studies have 
integrated IT capability and knowledge capability. Moreover, past researchers failed to compare the 
relative significance of these two types of capabilities.  

The role of IT capability has been examined both qualitatively and quantitatively in terms of the 
relationship between IT capability and organizational agility. Information technology is commonly 
considered as an enabler of organizational agility because information technology can help create 
operational and strategic benefits (Fink and Neumann 2007). The strategic value of IT has also been 
emphasized (Sambamurthy et al. 2003; Van Oosterhout et al. 2006). Studies have shown that IT 
capability positively influences different forms of agility: business process agility, entrepreneurial agility, 
adaptive agility, market capitalizing agility, and operational adjustment agility (Chen et al. 2013; Lee et al. 
2008; Lu and Ramamurthy 2011). However, several researchers have argued that the integration and 
process automation brought by information technology can make change difficult for the organization 
because of the rigidity of processes and unexpected barriers (Rettig 2007). Allen and Boynton (1991) also 
argued that information systems are disablers of flexibility for many organizations. Van Oosterhout et al. 
(2006) further pointed out the mixed role of IT capability in building agile organizations. Some points 
(e.g., information inaccuracy, information overload for decision makers, technology dependence) are 
deemed as the dark side of IT that affects agility negatively (Seo and La Paz 2008). Thus, more empirical 
evidence is required to verify the relationship between IT capability and organizational agility.  

Although knowledge management is necessary in delivering organization values (Dove 2002), only a few 
studies have discussed the relationship between knowledge management and organizational agility based 
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on qualitative descriptions (Becker 2001; Dove 2002; Du Plessis 2005; Nazir and Pinsonneault 2012). For 
instance, some researchers contend that developing knowledge management is an efficient way to 
improve organizational agility by accessing real-time knowledge on markets and products (Khalifa et al. 
2008; Tseng 2010). However, little empirical evidence has been provided. Most prior studies have linked 
agility to only one of the many aspects of knowledge capability, including knowledge infrastructure 
(Becker 2001), knowledge creation and integration (Chung et al. 2010; Nazir and Pinsonneault 2012), and 
knowledge use (Khalifa et al. 2008). Thus, the present study aims to provide a comprehensive 
understanding of the overall effectiveness of knowledge capability and to advance the research field by 
empirically comparing the relative importance of knowledge capability and IT capability in organizational 
agility. 

Contextual Factors and the Relationship between Capabilities and 
Organizational Agility 

Traditional RBV and KBV theories tend to focus on the internal mechanism of organizations. However, 
limited information is available on the joint effect of the internal and external mechanisms of 
organizations. To address this issue, we introduce two contextual factors derived from contingency theory: 
information intensity and environmental uncertainty. 

The strategic role of information intensity is often emphasized in the information age where it is used to 
obtain competitive advantages, which help organizations to identify the priority of business units in terms 
of IT investment (Porter and Millar 1985). According to prior literature, information intensity is the 
amount of information that must be acquired and processed by its value chain and customers (Chandra 
and Calderon 2009; Porter and Millar 1985). High information intensity in one industry means that its 
products or services require more efforts from customers. Moreover, certain industries have a relatively 
high frequency of using and updating information. For example, producing complex products such as 
satellites requires considerably more information than producing simple items such as pencils. The 
information on the former type of product must be updated frequently and used to a large extent. 

Environmental uncertainty is also a potential moderator of IT capability effectiveness because the nature 
of the environment is linked to strategy making (Chen et al. 2013; Wade and Hulland 2004). 
Environmental uncertainty refers to the uncertainty around an organization. Dynamism, heterogeneity, 
and hostility are three dimensions of environmental uncertainty (Newkirk and Lederer 2006; Teo and 
King 1997). Dynamism refers to unpredictable changes in the environment. These changes come from the 
unpredictability of demand for products or services, the unpredictable behavior of competitors, and the 
rate of technological change. Heterogeneity refers to the complexity that results from the diversity of 
products or services and customer behavior. Hostility refers to the degree of competition and the 
availability of resources in such competitive environment. The three dimensions of environmental 
uncertainty indicate that the higher the environmental uncertainty is, the higher is the information 
processing ability required by organizations (Galbraith 1974). 

From the contingency perspective, the optimal performance of organizations is contingent on both 
internal and external constraints (Fiedler 1964), which implies that internal capabilities must fit into the 
external environment (Umanath 2003). In this study, we select information intensity and environmental 
uncertainty as contingent variables, which is consistent with the work of Kearns and Lederer (2004). We 
select these two variables as moderators for the following reasons. First, although environmental 
uncertainty may change rapidly, information intensity depends on the industry to which the organization 
belongs and changes more slowly. In addition, environmental uncertainty is a short-term factor whereas 
information intensity is a long-term element. These two characteristics provide more insights into 
changes in organizational agility. Second, while environmental uncertainty reflects the instability of the 
environment, information intensity shows a relatively predictable feature of the environment, which is an 
ideal supplement for the environment. Third, environmental uncertainty has been documented as the 
primary aspect of the external environment (Jaworski 1988). In our study, environmental uncertainty also 
includes three dimensions that constitute a relatively comprehensive picture of the environment. Fourth, 
these two factors have been tested as moderators in other relationships (Bhatt 2000; Chen et al. 2013).  

Although environmental uncertainty and information intensity are two major variables in contingency 
theory, attempts to test their moderating effects in the capability–agility relationship are limited. In a 
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theoretical framework, Aragon-Correa and Sharma (2003) proposed that environmental factors 
moderated the deployment of organizational capabilities. Lu (2006) examined the moderating effects of 
partial environmental uncertainty dimensions but failed to provide comprehensive insights into 
environmental uncertainty. Stoel and Muhanna (2009) discovered empirically that environmental 
conditions moderated the relationship between IT capability and organizational performance. Chen et al. 
(2013) empirically examined the moderating role of environmental factors in the link between IT 
capability and business process agility. Based on these studies, the two exogenous contextual factors 
(environmental uncertainty and information intensity, which is also an environment-related factor) can 
reasonably be expected to moderate the relationship between IT capability and organizational agility.  

Based on the literature, we posit that information intensity and environmental uncertainty moderate the 
effect of IT and knowledge capability on organizational agility. High information intensity highlights the 
significance of the capability to enhance competitive advantage (i.e., agility). Furthermore, more dynamic, 
hostile or complex environments call for additional information-processing capabilities (IT and 
knowledge capabilities) to improve agility (Chen et al. 2013). When the environment is uncertain, 
organizations tend to develop capabilities with the aim of using information to a greater extent so that 
they can respond to changes in a faster and more flexible manner. In the following section, we present our 
research model and hypotheses to demonstrate the relationships specifically. 

Research Model and Hypotheses 

We present our research model in Figure 1, which shows the positive impact of IT and knowledge 
capabilities on organizational agility and the moderating roles of environmental uncertainty and 
information intensity.  

 

Figure 1. Research Model 

Note: IT infrastructure capability, IT business spanning capability and IT proactive stance are first-order 
constructs, and IT capability is a second-order construct. 

The effect of IT Capability and Knowledge Capability on Organizational Agility 

Agility is a type of competitive advantage to improve organizational performance (Huang et al. 2012; Lee 
et al. 2011; Sherehiy et al. 2007) and is recognized as a critical organizational goal (Sambamurthy et al. 
2003; Tallon and Pinsonneault 2011). Coincidently, IT capability is able to create competitive advantages 
to achieve operational and strategic benefits (Fichman 2004). Establishing virtual communities and 
technical facilities can also improve the ability of the organization to achieve fast, accurate, and 
economical targets to exploit innovative opportunities (Sambamurthy et al. 2003). In addition, IT 
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capability allows organizations to respond quickly and efficiently to market and customer changes by 
adjusting internal business processes (Chen et al. 2013; Tallon 2008). IT infrastructure capability 
provides a well-qualified platform by managing standardized and integrated data. The accurate, real-time, 
and comprehensive information in this platform is useful for making decisions efficiently and improving 
strategic agility in organizations (Weill et al. 2002). Moreover, High-quality IT applications and services 
will increase the demand for IT and in turn speed up communication, facilitate the monitoring of changes, 
and offer customized products or services. IT business spanning capability emphasizes the integration of 
strategy and IT planning as well as a synergy between IT and business processes (Lu and Ramamurthy 
2011; Wade and Hulland 2004). Thus, a well-designed information system for target business processes 
can make the organization flexible. Such system enables the information flow for business processes to 
reach each business unit of an organization quickly and increases the efficiency of communication and 
decision making. Integrating a flexible IT planning process and strategy with business strategic planning 
also enables organizations to achieve agility. A comprehensive understanding of IT and business value can 
greatly reduce the resistance to change for the organization in the competitive environment. In such a 
case, organizational agility can be strengthened. Additionally, a proactive stance on IT enables 
organizations to continue learning about its own behavior and increases the value of IT businesses (Lu 
and Ramamurthy 2011).  Seeking IT innovation will provide many options for organizations to respond to 
market changes. Thus, we propose the following hypotheses: 

H1: IT capability has a positive effect on organizational agility.  

Organizations often benefit from acquiring external knowledge and distributing internal knowledge at 
both strategic and operational levels (Ashrafi et al. 2005). Dove (2002) argued that managing knowledge 
appropriately will enable organizations to respond quicker because it enables organizations to solve 
problems and seize opportunities. Knowledge capability can assist organizations in capturing the correct 
information at the right time. Sharing specialized knowledge within the organization or with its partners 
can facilitate internal and external communications (Im and Rai 2008). The richness of the knowledge 
possessed by organizations and its processes also improve the organizational ability to respond to changes 
(Overby et al. 2006). The knowledge management processes ensure the availability and accessibility of 
strategic knowledge on markets and products for decision making; organizations can thereby react to 
changes quickly or act ahead of their competitors (Du Plessis 2005). Thus, 

H2: Knowledge capability has a positive effect on organizational agility.  

While IT capability emphasizes capability based on technical platforms, knowledge capability tends to 
focus on “soft” ability (i.e., knowledge perspective) in organizations. However, given that knowledge is 
regarded as the most strategic and significant resource of organizations (Grant 1996), we posit that the 
effect of knowledge capability on organizational agility is greater than that of IT capability. While 
knowledge capability promotes the two components of agility (sense and response) similar to IT capability, 
knowledge capability appears to be more direct and effective in terms of determining what to sense and 
how to respond. In terms of what to sense, both explicit and tacit knowledge are required to maintain 
agility in the organization (Saint-Onge 1996). Organizations with strong knowledge capability can 
effectively capture and deal with both explicit and tacit knowledge to enhance agility. Although 
organizations with strong IT capability can sense and deal with explicit knowledge or information 
effectively, they will find it difficult to identify and handle tacit knowledge (Clark et al. 2007), because 
these organizations rely highly on the formal IT platforms and services in such a case. In terms of how to 
respond, agility is regarded as the ability to continually sense opportunities and to manage the knowledge 
and assets for seizing those opportunities (Sambamurthy et al. 2003). Dove (2002) also states that agility 
is the ability to manage and apply knowledge effectively. As knowledge capability directly refers to 
knowledge management and describes how to generate, transfer, and exploit knowledge, knowledge 
capability is closely associated with agility. In addition, prior empirical evidence has shown that 
knowledge capability is supported by IT (Alavi and Leidner 2001) and mediates the relationship between 
IT relatedness and organizational performance (Tanriverdi 2005). This finding also suggests that 
knowledge capability affects performance more than IT relatedness (which can be seen as a sort of IT 
capability). Therefore,   

H3: The relationship between knowledge capability and organizational agility is stronger 
than the relationship between IT capability and organizational agility. 
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Moderating Role of Environmental Uncertainty and Information Intensity 

In prior studies, certain contextual factors were examined and were found to have indirect effects on 
organizational performance (e.g., Choe 2003; Lu 2006; Newkirk and Lederer 2006; Ray et al. 2009; Yayla 
and Hu 2012), which suggested the potential moderating effects of information intensity and 
environmental uncertainty. Organizations are often challenged by environmental uncertainty (dynamism, 
heterogeneity, and hostility) as a result of unpredictable events, product diversity, and the competition 
(Newkirk and Lederer 2006). According to the information processing theory (Galbraith 1974) and the 
concept of fit (Venkatraman 1989), when the environment is uncertain, organizations require more 
information and a higher information processing ability to be more agile by sensing effectively and 
responding efficiently. IT capability and knowledge capability are more effective when they can use 
resources in the organization and process information in a more uncertain environment. The investment 
of time, money, and effort to construct capabilities to achieve agility also requires a payoff (Tallon 2008). 
When the environment is relatively stable, the large investment involved in developing IT and knowledge 
capability results in fewer returns. IT capability and knowledge capability also make the organization 
more adaptive and agile in the uncertain environment. Thus, we posit the following hypotheses:  

H4a: The positive effect of IT capability and organizational agility is moderated by 
environmental uncertainty such that the positive effect is greater when environmental 
uncertainty is higher. 

H4b: The positive effect of knowledge capability and organizational agility is moderated by 
environmental uncertainty such that the positive effect is greater when environmental 
uncertainty is higher. 

Information intensity of the products or services and the value chain reflects the content and extent of 
information use (Porter and Millar 1985; Teo and King 1997). When high levels of information intensity 
are present, organizations have more information to capture, process, and transform into knowledge 
through IT-based and knowledge-based platforms and channels. Both IT and knowledge capabilities 
become more effective on organizational agility, which allows organizations to function and behave 
appropriately in the environment characterized by intensive information. In addition, if the products or 
services are more information intensive, organizations are more likely to build higher levels of IT or 
knowledge capability to fit the intensive information so that organizations can provide rapid response to 
the market and customers (Bhatt 2000). Thus: 

H5a: The positive effect of IT capability and organizational agility is moderated by 
information intensity such that the positive effect is greater when information intensity is 
higher. 

H5b: The positive effect of knowledge capability and organizational agility is moderated by 
information intensity such that the positive effect is greater when information intensity is 
higher. 

Control Variables 

Organizational agility is likely to be affected by four control variables: organization size, organization age, 
IS size (the ratio between the number of full-time employees that use information systems for daily work 
and the number of full-time employees in the entire organization) and IS age (the number of years 
employees have used information systems). Large organizations have difficulties changing their business 
processes and activities because stable and large investments have been made to construct their 
infrastructures. Older organizations tend to be more agile because they have accumulated well-designed 
solutions, processes, and useful experiences. IS size and age are two common variables for controlling the 
expected effects, as documented in prior IS studies (Lu and Ramamurthy 2011). However, IS size and age 
may have both positive and negative effects on organizational agility. Therefore, we introduced four 
control variables in our model. 
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Research Methodology 

Data Collection 

We developed a survey instrument to collect data for our hypothesis testing. With the assistance of an 
information management research center, we obtained a list of 261 organizations across different 
industries in China. Senior executives in these organizations were asked to participate in our survey. All of 
these executives possessed IT experience, and some of them had managed IS departments. After receiving 
confirmations from these senior managers, we mailed 261 paper-based questionnaires to them and asked 
if they encountered problems in responding to the survey. They were likewise required to provide 
corresponding information on their own organizations and on the current state of IT and knowledge 
management. Out of the 261 questionnaires, 123 usable questionnaires were received in December 2012, 
yielding a response rate of 47%. The respondents had 1 to 26 years (mean=5.27, sd=3.83) of work 
experience in their current organizations. The characteristics of the organizations are presented in Table 1. 

Table 1. Sample Characteristics 

 Range Number Percentage (%) 

Industry Sector 

Energy 15 12.2 

Information technology 14 11.4 

Manufacturing 43 35.0 

Banking/Finance 25 20.3 

Education 11 8.9 

Public sector 9 7.3 

Others 6 4.9 

Organization Size  

(The number of 
employees) 

≤50 9 7.3 

51-100 7 5.7 

101-200 21 17.0 

201-500 14 11.4 

501-1000 14 11.4 

>1000 58 47.2 

Organization Type 

State owned 51 41.5 

Private 43 35.0 

Joint venture 16 13.0 

Foreign 13 10.5 

Organization Age  

≤5 years 16 13.0 

6-10 years 33 26.8 

11-20 years 34 27.6 

21-50 years 25 20.3 

>50 years 15 12.3 

To check for the existence of non-response bias, we compared early responses with late responses that 
were supposed to be similar to those from non-respondents. T-tests on the means of IT infrastructure 
capability (p=0.10), IT business spanning capability (p=0.64), IT proactive stance (p=0.16), knowledge 
management capability (p=0.32), organizational agility (p=0.56), environmental uncertainty (p=0.83), 
and information intensity (p=0.19) indicated that no significant difference existed between the early and 
late responses. Thus, our sample does not appear to be threatened by non-response bias. 
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To avoid the threat of common method bias in our study, we conducted marker variable analysis as 
suggested by Lindell and Whitney (2001) and Malhotra et al. (2006). We identified the lowest and second 
lowest correlation marker variables as RM1 and RM2 during the survey administration. We also calculated 
the average correlations between RM1 and the study variables (RM1avg) as well as between RM2 and the study 
variables (RM2avg). Only small decreases in the correlations occurred and their significance levels did not 
change. Therefore, our study had no common method bias. As the space is limited to 16 pages, we have 
not provided the table of both corrected and uncorrected correlations of marker variables and study 
constructs. 

Construct Measurement 

The measured items for all constructs were adapted from prior studies and had been tested previously. A 
seven-point Likert-type scale with items that ranged from “strongly disagree” to “strongly agree” was used 
to measure the items. Three or more measurement items were used for each construct in the model. A 
pre-testing process for the questionnaire was conducted with 11 senior executives to ensure that the 
instrument would be understandable and reliable. Modifications were made based on their feedback. The 
final constructs and measures are presented in Table 2. 

Table 2. Constructs and Measures 

Construct Item Measurement Item References 

IT 
capability 

(ITC) 

IT 
infrastructure 

capability 

(ITI) 

ITI1 The data-management services and architectures are 
sufficient in my organization 

(Lu and 
Ramamurthy 
2011; Ross et al. 
1996; Weill et al. 
2002) 

ITI2 The network communication is sufficient with good 
connectivity, reliability and availability 

ITI3 The quality of IT application and services (e.g., ERP, 
ASP) can meet the organization needs 

ITI4 
IT management services can coordinate the physical 
infrastructure and manage the relationship with 
business units effectively and efficiently 

IT business 
spanning 
capability 

(ITB) 

ITB1 My organization has a clear understanding on how IT 
contributes to the competitive advantages 

(Bharadwaj et 
al. 1999; Lu and 
Ramamurthy 
2011) 

ITB2 My organization integrates business strategic planning 
with IT planning 

ITB3 
My organization enables functional area and general 
management ability to understand the value of IT 
investment 

ITB4 My organization has an effective and flexible IT 
planning process 

IT proactive 
stance 

(ITP) 

ITP1 My organization constantly keeps up with new IT 
innovations (Lu and 

Ramamurthy 
2011; Weill et al. 
2002) 

ITP2 My organization supports new ways of using IT 

ITP3 My organization constantly seeks new ways to enhance 
the effectiveness of IT use 

Knowledge capability 

(KC) 

KC1 My organization has processes to gain knowledge on 
our suppliers, customers and partners 

(Gold et al. 
2001; Pérez-
López and 
Alegre 2012; 
Zaim et al. 
2007) 

KC2 My organization can generate new knowledge from 
existing knowledge 

KC3 My organization has processes to distribute knowledge 
throughout the organization 
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Table 2. Constructs and Measures 

Construct Item Measurement Item References 

KC4 My organization periodically holds meetings to inform 
employees of the latest innovations 

KC5 My organization has formal processes to share the best 
practice among the different fields of activities 

KC6 In my organization, knowledge is accessible to those 
who need it 

KC7 My organization has processes for using knowledge to 
develop new products or services 

Environment 
uncertainty 

(EU) 

EU1 In our industry, the technology of products or services 
changes very quickly (Kearns and 

Lederer 2004; 
Teo and King 
1997) 

EU2 Our industry has tough competition in the quality or 
price of products or services 

EU3 Our industry has considerable diversity with regard to 
competition 

Information intensity 

(II) 

II1 In our industry, potential customers require a lot of 
product or service information before buying (Kearns and 

Lederer 2004; 
Teo and King 
1997) 

II2 In our industry, frequent use of information is required 
in our production or service operations 

II3 Information is used to a great extent in the operation 
(e.g. R&D processes) of the product or services 

Organizational agility 

(OA) 

OA1 My organization can make rapid response to fulfill 
demands 

(Goldman et al. 
1995; Lu and 
Ramamurthy 
2011; 
Tsourveloudis et 
al. 1999) 

OA2 
My organization can quickly adjust production or 
service levels to support fluctuations based on market 
demands 

OA3 My organization can quickly create and implement 
appropriate decisions in the face of demand changes 

OA4 My organization constantly attempts to reinvent or 
reengineer itself to better meet market needs 

OA5 My organization considers market-related changes and 
apparent chaos as opportunities to capitalize quickly 

Results 

Measurement Model 

Partial least squares (PLS) method was employed to assess the measurement model because PLS 
maximizes the variance explained in the dependent variable but requires only a small sample size to 
obtain considerable statistical power (Chin 1998). We used SmartPLS 2.0 for data analysis and hypothesis 
testing in our model. Formative measurement is not appropriate for the constructs in our model because 
each construct cannot meet the four major criteria simultaneously as specified by Petter et al. (2007) and 
Jarvis et al. (2003). Therefore, all constructs were measured to be reflective, and each first-order 
construct was modeled to be reflective of the second-order construct.  

Internal consistency and convergent validity of all first-order and second-order constructs were first 
assessed (Jarvis et al. 2003). The minimal item-to-construct loading for either first-order or second-order 
construct was 0.72, which was higher than 0.707. This result indicated that the shared variance between 
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each item and its principal construct was higher than the error variance (Chin 1998). The loadings 
between each item and its principal construct were greater than the loadings between the item and other 
constructs, and the differences were over the 0.1 threshold (Gefen and Straub 2005). We then presented 
the descriptive statistics, correlations, Cronbach’s alpha, composite reliabilities, and average variance 
extracted (AVE)s of all constructs. The values of Cronbach’s alpha and composite reliabilities were higher 
than 0.7 (Nunnally and Bernstein 1994). Further examination of the AVEs showed that the AVE for each 
construct was above 0.5 (Fornell and Larcker 1981; Hair et al. 1998). We examined the discriminant 
validity by evaluating if the square roots of AVEs associated with each construct were greater than the 
correlations between a pair of latent variables. The results suggested that our measures passed this test, 
thereby providing strong evidence of discriminant validity. As the space is limited to 16 pages, we have not 
provided the table of the item to construct loadings, descriptive statistics, correlations and reliability. 

Given that IT capability was modeled as a second-order construct, we examined whether relationships 
between the first-order and second-order constructs were significant or not (Lu and Ramamurthy 2011). 
All loadings of the first-order construct on the second-order construct (ITC) were above 0.75 (IT 
infrastructure capability=0.78, IT business spanning capability=0.85, and IT proactive stance=0.76) and 
significant. Moreover, all values of variance inflation factors were less than 2.60. Therefore, 
multicollinearity was not a threat to the constructs. These testing results provided reliable evidence that 
our model had good measurement properties. 

Hypotheses Testing 

Hierarchical regression analysis was conducted to test the research hypotheses, as suggested by Sharma et 
al. (1981). PLS was similarly used to test the interaction effects in numerous IS studies (Im and Rai 2008). 
We ran several models in PLS following the hierarchical procedure. The model began with control 
variables, and then the main effects model was introduced. The moderation effect model was tested by 
integrating independent variables, moderators, and their interactions. The incremental variance 
explanation was obtained by comparing each model. We evaluated each two-way interaction to minimize 
multicollinearity and formed three models. The effects of control variables were evaluated in Model 1. In 
Model 2a, the main effects were evaluated (H1 and H2), and the results could be used as inputs to 
compare the relative effects of different types of capabilities (H3). The moderation effects were then 
evaluated in Models 3a, 3b, 3c, and 3d (H4a, H4b, H5a, and H5b). 

We conducted bootstrap analysis and bootstrap sample size was set to 123, which was equal to the sample 
size. Table 3 shows the results of hierarchical regression analysis, which includes unstandardized path 
coefficients, explained construct variances (R2), incremental changes in R2, and effect sizes between 
hierarchical models. 
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Table 3. Results of Hierarchical Analysis 

 Model1 Model2a Mode2b Model3a Model3b Model3c Model3d 

Block 1:control variables 

IS age 
0.04 

(0.17) 
0.01 

(0.08) 
0.01 

(0.08) 
-0.01 

(0.08) 
-0.01 

(0.09) 
0.01 

(0.09) 
0.01 

(0.09) 

IS size 
0.03 

(0.13) 
-0.03 
(0.07) 

-0.03 
(0.07) 

-0.03 
(0.07) 

-0.04 
(0.07) 

-0.03 
(0.07) 

-0.03 
(0.07) 

Organization age 
0.04 

(0.15) 
-0.001 
(0.03) 

0.02 
(0.08) 

0.02 
(0.09) 

0.02 
(0.09) 

0.001 
(0.09) 

0.002 
(0.10) 

Organization size 
0.01 

(0.12) 
-0.03 
(0.08) 

-0.05 
(0.07) 

-0.04 
(0.08) 

-0.04 
(0.08) 

-0.03 
(0.08) 

-0.03 
(0.07) 

Block 2:main effects 

ITC  0.15* 
(0.09) 

0.14* 
(0.09) 

0.12* 
(0.08) 

0.10 
(0.09) 

0.15* 
(0.10) 

0.14* 
(0.10) 

KC  0.56** 
(0.09) 

0.50** 
(0.10) 

0.49** 
(0.10) 

0.61** 
(0.10) 

0.52** 
(0.10) 

0.53** 
(0.01) 

EU   0.21** 
(0.09) 

0.15** 
(0.08) 

0.16* 
(0.09) 

  

II   -0.09 
(0.08) 

  0.03 
(0.09) 

0.01 
(0.08) 

Block3: moderation 

ITC×EU    0.14* 
(0.07) 

   

KC×EU     0.14* 
(0.06) 

  

ITC×II      0.13* 
(0.07) 

 

KC×II       0.20* 
(0.07) 

∆R2  0.496 0.040 0.043 0.035 0.008 0.018 

f2 (Effect size)  1.044 0.092 0.100 0.080 0.017 0.039 

R2(OA) 0.029 0.525  0.565  0.568  0.560  0.533  0.543  

F hierarchical  121.128 10.483 11.347 9.068 1.953 4.490 

Notes: * p<.05; ** p<.01. One-tailed t-test was performed as the direction of differences was hypothesized. 
All path coefficients are unstandardized coefficients, which are calculated following the formula: 
bu=bs×SY/Si, bu is unstandardized coefficient, bs is standardized coefficient, Si is standard deviation of the 
independent variable, and SY is standard deviation of the dependent variable. f2 is the effect size. A pseudo 
F-test for the change in R2 with 1 and (n-k) degrees of freedom is calculated (n=sample size; k=the 
number of independent variables). 

The results (Table 3, Model 1) indicate that the control variables did not have a significant effect on 
organizational agility. The size and age of an organization did not affect organizational agility, and neither 
did the size and age of the IS department. Thus, managers in either large or small organizations should 
pay attention to organizational agility. 

Model 2a in Table 3 shows that both IT capability and knowledge capability have significant positive 
effects on organizational agility. The explained variances reached 0.525; thus, H1 and H2 are supported. 
The effect of knowledge capability on organizational agility (β=0.56) appeared to be greater than that of 
IT capability (β=0.15). We conducted an appropriate t-test proposed by Cohen et al. (2003) to compare 
the two path coefficients statistically. The result of t-test (t=5.21) suggested that the effect of knowledge 
capability on organizational agility was significantly greater than that of IT capability. Thus, H3 is 
supported.  
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Model 3a-d tested the interaction effect between different organizational capabilities and industry 
contextual factors on organizational agility. In Models 3a and 3b, the interaction terms with positive and 
significant coefficients between environmental uncertainty and IT capability (β=0.14) and between 
environmental uncertainty and knowledge capability (β=0.14) indicated significant impacts on 
organizational agility. The two interaction terms increased by 4.3% and 3.5% of the explained variance in 
organizational agility, respectively. The value of F hierarchical likewise indicated that changes in 
explained variance were significant. Thus, H4a and H4b are supported. In Models 3c and 3d, the 
interaction terms with positive and significant coefficients between information intensity and IT 
capability (β=0.13) and between information intensity and knowledge capability (β=0.20) indicated 
significant effects on organizational agility. The two interaction terms increased by 0.8% and 1.8% of the 
explained variance in organizational agility. However, further examinations of the F hierarchical value 
showed that whereas the change in explained variance between Model 3d and Model 2a was significant 
(F=4.490), that between Model 3c and Model 2a was not significant (F=1.953). Thus, H5b is supported, 
but H5a is not supported.  

The results of hypothesis testing are summarized in Table 4. Except for H5a, all other hypotheses (H1, H2, 
H3, H4a, H4b, and H5b) are supported. 

Table 4. Results of Hypothesis Testing 

Hypothesis Results 

H1: IT capability→Organizational agility Supported 

H2: Knowledge capability→Organizational agility Supported 

H3: Knowledge capability→Organizational agility>IT capability→Organizational agility Supported 

H4a: IT capability × Environment uncertainty→Organizational agility Supported 

H4b: Knowledge capability × Environment uncertainty →Organizational agility Supported 

H5a: IT capability × Information intensity→Organizational agility Not Supported 

H5b: Knowledge capability × Information intensity→Organizational agility Supported 

Discussions and Implications 

Implications for Theory 

Prior studies tend to examine the relationship between IT capability and organizational agility, but the 
limited empirical evidence proves the effect of knowledge capability on agility. Thus, to address the gap in 
the business values of IT and knowledge capabilities, we examined the relationship between these 
capabilities and organizational agility. We likewise investigated the moderating effects of environment 
uncertainty and information intensity to determine how IT and knowledge capabilities contribute to 
organizational agility in different contexts (Chen et al. 2013; Lu 2006). This study has a threefold 
theoretical contribution. 

First, we extend the research on agility by introducing the KBV theory and providing empirical evidence. 
Both IT and knowledge capabilities have positive effects on organizational agility. The abilities of 
processing information and managing knowledge are significant regardless of organization size and age. 
Our results are consistent with prior studies that illustrated the positive relationship between IT capability 
and organizational agility (e.g., Lee et al. 2008; Lu 2006; Lu and Ramamurthy 2011). Our findings also 
demonstrate that the advantages of IT capability outweigh its disadvantages, which provides additional 
evidence in addressing the debate on whether IT capability enables or disables agility (Lu and 
Ramamurthy 2011; Rettig 2007). IT capability enhances organizational agility by reducing internal 
transaction costs, external transaction costs, and time spent on internal and external communications.  

Similarly, our results highlight a strong linkage between knowledge capability and agility. This finding 
addresses the proposal of Lu and Ramamurthy (2011) that more studies should examine how other 
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elements connect with IT in enabling agility. Prior studies limit their focus on technology itself and its 
value. However, when IT capability is imitated by other organizations or becomes a tradable product such 
as in the case of IT outsourcing, the competitive advantage in promoting IT would be reduced. In such a 
case, the agility strategy requires more support from other abilities such as knowledge capability to 
enhance business agility (Overby et al. 2006; Sambamurthy et al. 2003). The capability to acquire, 
transfer, and use knowledge is difficult for other competitors to obtain and imitate (Grant 1996). Our 
findings reveal that knowledge capability should likewise be distributed resources to construct 
organizational agility. Therefore, different types of capabilities should be integrated to improve 
organizational agility. 

Second, in this study, we extend the RBV and KBV theories by comparing the effectiveness of IT and 
knowledge capabilities. Empirical evidence has been found on how to leverage capabilities within 
organizations. Although IT capability is necessary for organizational agility, knowledge capability has a 
more significant function. Higher organizational agility depends on knowledge rather than on technology. 
Agility requires both explicit and tacit knowledge. Compared with IT capability, knowledge capability can 
provide tacit knowledge, which is difficult to achieve with IT capability. Therefore, organizations should 
focus on establishing, standardizing, and optimizing knowledge management processes while investing in 
constructing IT capability to improve agility.   

Third, our study contributes to the current theory by integrating the RBV, KBV, and contingent theories. 
The empirical results indicated that environmental uncertainty positively moderated the effects of both IT 
and knowledge capabilities on organizational agility, whereas information intensity positively moderated 
the effects of knowledge capability only on organizational agility. Several potential moderators are 
suggested in the IS literature to explain the mechanism of organizational capability value creation (Wade 
and Hulland 2004). In this study, this gap is bridged by combining internal mechanisms with external 
mechanisms to achieve high organizational agility. In addition, although certain sub-dimensional factors 
of environmental uncertainty such as environmental complexity are found to moderate the effect of IT 
capability and agility positively in prior studies (Lu 2006), environmental hostility has the opposite 
moderating effect (Chen et al. 2013). We provide an overview of environmental uncertainty to show that 
the overall moderating effect on the relationship between IT capability and agility is positive. The overall 
results suggest that the development of capabilities should fit with contextual factors to maintain high 
levels of organizational agility. Therefore, more contextual factors should be introduced in future research 
to investigate their joint effects, as suggested by Lu and Ramamurthy (2011). 

Implications for Practice 

The findings of this study have a number of implications for management practice. First, the results of our 
study affirm that both IT and knowledge capabilities can enhance agility in an organization. These results 
indicate the significance of investments in developing both IT and knowledge capabilities. Moreover, the 
results provide knowledge for managers on how to leverage IT or knowledge capabilities to develop an 
agile organization to achieve competitive advantages in a changing environment. According to our 
research, the best way to develop agility is to strengthen IT and knowledge capabilities that can help to 
form decisions on what to sense and how to respond efficiently. In addition to IT infrastructure, 
organizations have to integrate their IT construction and organizational processes with a proactive stance 
on IT value. A combination of IT and knowledge capabilities is likewise recommended to maximize the 
value. Organizations can implement IT and knowledge projects jointly to develop capabilities between 
functional and IT departments. This strategy can achieve an effective configuration of resources.  

Second, given that knowledge capability is effective for agility, managers should not only formalize and 
upgrade the knowledge management process within the organization, but also obtain, transfer, and use 
knowledge outside the organization. Knowledge from suppliers, customers, and partners is a valuable 
resource that is necessary to become an agile organization. In addition, managers should encourage 
employees to share their knowledge within the organization and make organizational knowledge 
accessible to employees who require it. By doing so, the entire organization can respond appropriately and 
quickly to the changes in the market and customer demands. 

Third, managers should focus on the role of contextual factors such as information intensity and 
environmental uncertainty in enabling the effectiveness of IT and knowledge capabilities. Managers 
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would do well to consider evaluation on contextual factors that the organization is involved in. Low levels 
of environmental uncertainty and information intensity would not require organizations to develop strong 
IT and knowledge capabilities to meet customer requirements and respond quickly to the market. 
Managers can distribute resources to develop other aspects of capabilities to improve organizational 
competitive advantages. However, to obtain sustainable competitive advantage, strong IT and knowledge 
capabilities are necessary to enable organizations to adapt to different environments. 

Limitations and Directions for Future Research 

Our study has several limitations. First, our sample size of 123 is relatively small. A larger sample size 
would provide higher statistical power. Second, our findings are not based on a matched-pair survey. We 
required our respondents to have IT experience and an overview of the organization to respond to the 
questionnaires appropriately. However, this requirement could exaggerate the effectiveness of IT and 
knowledge capabilities on organizational agility. A future pair design between IT-related executives and 
non-IT-related executives would be desirable. Third, the perceptions of respondents from different 
cultures would be differentiated toward contextual factors. For example, people from a risk-seeking 
culture would have a lower perception of environmental uncertainty than people from a risk-averse 
culture. Further examinations are necessary to determine whether our model can be applied to different 
cultures. Fourth, capabilities and agility are formed after a long-term process. Organizational agility 
enabled by IT and knowledge capabilities may in turn enhance the development of IT or knowledge 
capability. A longitudinal study is desirable to design causality between these variables. 

Our study leads to a few directions for future research. First, the moderating effects of other contextual 
factors (e.g., strategic orientation) on the relationship between capabilities and organizational agility can 
be examined. Second, improvement of IT and knowledge capabilities is a major area for further 
investigation. Third, examining the relationship between IT and knowledge capabilities at a more 
granular level would be desirable. Finally, the complementary effects of IT capability and knowledge 
capability are also worth exploring. 

Conclusions 

The key contribution of this study is integrating the RBV and KBV theories with the contingent 
perspective. Our findings suggest that environmental uncertainty positively moderates the effects of IT 
and knowledge capabilities on organizational agility, and that information intensity positively moderates 
the effects of knowledge capability on organizational agility. In sum, IT and knowledge capabilities are 
more effective in the presence of high environmental uncertainty and information intensity. Another 
significant contribution is that although we find that both IT and knowledge capabilities have positive 
effects on organizational agility, knowledge capability is more effective than IT capability, which raises the 
critical implication that different capability types should be integrated to improve organizational agility. 
While organizations use IT capability to achieve agility, they should exert effort in establishing, 
standardizing, and optimizing knowledge management processes. 
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