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The data produced and collected by organizations represents both challenges and 

opportunities for the modern firm.  Business intelligence and analytics (BI&A) comprises a wide 

variety of information management technologies and information seeking activities designed to 

exploit these information resources.  As a result, BI&A has been heralded as a source of 

improved organizational outcomes in both the academic and practitioner literature, and these 

technologies are among the largest continuous IT expenditures made over the last decade. 

Despite the interest in BI&A, there is not enough theorizing about its role in improving 

firm performance.  Scholarly investigations of the link between BI&A and organizational 

benefits are scarce and primarily exploratory in nature.  Further, the majority of the extant 

research on BI&A is techno-centric, conceptualizing BI&A primarily an organizational technical 

asset.  This study seeks to explicate the relationship between BI&A and improved organizational 

outcomes by viewing this phenomenon through the lens of dynamic capabilities, a promising 

theoretical perspective from the strategic management discipline.  In so doing, this research 

reframes BI&A as an organizational capability, rather than simply a technical resource. 

Guided by a comprehensive review of the BI&A and dynamic capabilities literature, as 

well as a series of semi-structured focus groups with senior-level business practitioners with 

BI&A experience, this study develops and tests a model of BI&A enabled firm performance.  

Using a snowball sample, an online survey was administered to 137 business professionals in 24 

industries.  The data were analyzed using partial least squares (PLS) structural equation 



modeling (SEM).  The findings support the contention that BI&A serve as the sensing and 

seizing components of an organizational dynamic capability, while transformation is achieved 

through business process change capability.  These factors influence firm financial performance 

through their impact on the functional performance of the firm’s business processes.  Further, 

this study demonstrates that traditional BI&A success factors are positively associated with 

BI&A sensing capability. 

This study makes several important contributions to BI&A research.  First, this study 

addresses a gap in the scholarly literature by establishing a theoretical framework for the role 

of BI&A in achieving firm performance which is grounded in an established strategic 

management theory. Second, by drawing on the sense-seize-transform view of dynamic 

capabilities, this dissertation proposes a new conceptualization of BI&A as sensing and seizing 

organizational capabilities. Third, this research links the use of BI&A to improved organizational 

outcomes through the transformation of business processes, consistent with the view that the 

value of IT is derived from its impact on the value generating processes of the firm.  Fourth, by 

viewing BI&A and business process change as distinct but inter-related components of dynamic 

capabilities, this research clarifies the role of BI&A in the dynamization of organizational 

processes, providing insight into the relationship between BI&A and business agility. Finally, this 

dissertation shows how BI&A capabilities are related to BI&A success factors identified in prior 

research. 
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CHAPTER 1  

INTRODUCTION 

1.1 Background 

The ultimate goal of organizations is success in the market, because financial viability 

guarantees the future survival of the firm and the ability to pursue other objectives. However, 

this pursuit is rife with obstacles and complications, particularly in a Schumpeterian world of 

rapid change and creative destruction (Schumpeter 1934). Even in relatively stable 

environments, organizations must be more decisive and act faster than their competition in 

order to remain relevant in the marketplace. Thus, tools, strategies, and techniques that enable 

rapid organizational change are of great practical importance. With the emergence of the 

knowledge economy (Drucker 1992; Machlup 1962) numerous organizations have shifted their 

focus from the production of things to the production of information. Concomitant with this 

increased focus on information as an organizational product is the increased desire to develop 

and utilize information to improve the internal management of the firm. The combined effect 

of these changes is the generation of a tremendous volume of data which represents both 

opportunities and challenges for the modern organization. 

Having evolved from information systems (IS) which seek to reduce the uncertainty 

associated with decision making (Clark et al. 2007), business intelligence and analytics (BI&A) 

has been proposed as a life raft for organizations awash in this sea of data.  Business 

intelligence (BI) is an umbrella term that represents a wide variety of information management 

technologies and information seeking activities (Wixom and Watson 2010), while business 

analytics (BA) is the component of BI that focuses on the application of analytical techniques to 
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answer organizational questions (Davenport 2006).  Due, in part, to their focus on analytical 

and methodological tools to facilitate decision making, BI&A systems are recognized as a type 

of management support system (MSS) along with decision support, executive information, and 

knowledge management systems (Clark et al. 2007). 

By providing organizational decision makers with information faster than manual 

approaches and improving the quality of the information at their disposal, BI&A systems offer 

the promise of knowledge-based policymaking for organizations attempting to adapt to their 

environments and manage their internal processes.  This promise has been embraced by 

business professionals, and BI&A has received considerable attention in the practitioner 

literature. A survey of 2,500 CIOs conducted by the IBM corporation reveals that eighty-nine 

percent of organizations view BI&A as a critical part of their organizational strategy (IBM 2012). 

In their annual survey of information technology (IT) leaders, the Society for Information 

Management (SIM) reports that BI&A has been the largest IT investment for the last 6 years 

and is among the top three IT investments since 2003 (Kappelman et al. 2014).  Thus, BI&A has 

consistently been identified as an organizational priority which may play a role in addressing 

important management concerns such as business agility (Kappelman et al. 2014).  Practical 

interest in BI&A is largely focused on improving the firm’s competitive stance.  A survey of more 

than 4,500 business professionals from over 120 countries showed that “fifty eight percent of 

organizations now apply analytics to gain competitive advantage within their market and 

industries” (Kiron et al. 2011 p. 4).  Perhaps more interesting is that, despite a relatively large 

overall increase in companies who cite BI&A as a means to achieve competitive advantage, 

some respondents reported a decline in competitive advantage after implementing BI&A (Kiron 
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et al. 2011).  This widening divide between successful and unsuccessful use of BI&A is caused by 

differences in the capabilities of the technologies employed and organizational factors which 

influence the ways in which BI&A is applied (Kiron et al. 2011).  Thus, regardless of significant 

investments in technology and skills, firms experience differential advantages when 

implementing BI&A solutions.  Further, scholarly reports of BI&A use among practitioners 

report inconsistent findings related to benefits, with some reporting significant financial gains 

for implementing organizations (Watson et al. 2006; Wixom et al. 2008) and others reporting 

on organizations which have failed to fully realize the advantages promised (Gessner and 

Volonino 2005; Phan and Vogel 2010). 

1.2 Motivation and Research Questions 

The development of BI&A capabilities is an expensive undertaking which requires 

specialized technology and skills (Elbashir et al. 2008).  While it is clear that in some cases these 

investments are rewarded in the market, in other cases little or no value is derived (Isik et al. 

2013).  Unfortunately for practitioners seeking to maximize the potential of existing BI&A 

resources or to invest in new capabilities, relatively few insights exist which might shed light on 

how best to ensure success.  Jourdan et al. (2008) observe that the scholarly literature on BI&A 

lacks theoretical focus and call specifically for additional research which addresses how 

organizations can use BI&A to achieve measurable financial benefits.  

Despite the fact that practitioner literature recognizes the strategic importance of BI&A 

(Davenport 2006; IBM 2012; Kiron et al. 2011), there is not enough theorizing about its role in 

improving firm performance.  Scholarly investigations of the link between BI&A and 

organizational benefits are scarce and primarily exploratory in nature (Jourdan et al. 2008).  
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Although the term competitive advantage features prominently in BI&A research (Chen et al. 

2012), the term is often used in passing, and studies rarely attempt to theoretically link the use 

of BI&A to actual measures of firm competitiveness or performance.  Beyond limiting our 

understanding of the mechanisms through which BI&A capabilities enable organizational 

benefits, this lack of theoretically-driven research inhibits the ability of scholars to provide 

normative guidance on the most appropriate and advantageous uses of BI&A to the 

practitioner community.  

This dissertation seeks to address this theoretical gap, by developing a conceptual 

model of BI&A-enabled organizational benefits which draws upon the dynamic capabilities 

research in strategic management. The term dynamic capabilities is used to represent an 

organizational ability to adapt to a rapidly changing environment (Teece et al. 1997).  Dynamic 

capabilities are higher-order capabilities which create, extend, or modify the firm’s ordinary 

capabilities (value creation processes) (Helfat et al. 2007; Winter 2003), and have been linked 

to competitive advantage, particularly in dynamic markets (Helfat et al. 2007; Teece et al. 1997; 

Winter 2003).  Dynamic capabilities may be decomposed into the organizational abilities to 

sense opportunities and threats, seize those occasions for organizational change, and then 

transform the processes of the organization (Teece 2007).  It is this sense-seize-transform view 

of dynamic capabilities that provides the theoretical underpinnings of this dissertation and 

insight in to the process by which the use of BI&A enables improved organizational outcomes.  

This theoretical basis is consistent with the process model of business analytics (Seddon et al. 

2012), which suggests that the insights provided by BI&A enable organizational benefits 

through competitive actions that use or change existing firm capabilities. 
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The dynamic capabilities view of BI&A provides a new conceptual lens for evaluating 

BI&A success factors identified in the literature.  Despite the fact that IS success represents one 

of the more mature research streams in the discipline (Lowry et al. 2007; Sidorova et al. 2013; 

Straub 2008), the antecedents of successful BI&A development and use remain unclear.  Here 

too, the practitioner literature is filled with prescriptive guidance designed to ensure the 

success of BI&A initiatives, yet most of these pieces are based solely on anecdotal evidence 

collected by the authors (e.g., Harriott 2013; Rud 2010; Williams 2011).  Empirical examinations 

of factors which predict BI&A success are scarce (Jourdan et al. 2008) and much of what does 

exist is based solely on the DeLone and McLean (1992, 2003) IS Success model (Clark et al. 

2007).  However, existing models of IS success primarily focus on the success of a specific 

application (Wixom and Watson 2001).  Because BI&A is not typically implemented as a single 

application, but rather as an enabler of many applications, existing theoretical models of IS 

success alone may be ill-suited for application in the BI&A context (Wixom and Watson 2001).  

As such, further research on the antecedents of BI&A success is warranted in order to gain a 

more meaningful understanding of which factors are critical to successful organizational 

outcomes.  

In sum, the primary goal of this dissertation is to explicate the role of BI&A in fostering 

firm performance by conceptualizing it as the sensing and seizing components of dynamic 

capabilities. The secondary goal of the dissertation is to evaluate BI&A success factors in 

relation to this new conceptualization of BI&A. Specifically, this study seeks to address the 

following research questions:  
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1. How do BI&A capabilities relate to dynamic capabilities and organizational

performance?

2. How do BI&A capabilities, conceptualized as components of dynamic capabilities,

relate to BI&A success factors in the extant literature?

1.3 Research Design 

A comprehensive literature review of research on both BI&A and dynamic capabilities 

informed the creation of a questionnaire which was then administered to senior managers with 

BI&A experience.  This survey served to empirically test a model of BI&A-enabled firm 

performance.  However, because this study seeks to integrate these perspectives in ways 

previously unexplored in IS research, a series of semi-structured focus group interviews was 

conducted concurrently with the review of the literature.  These discussions provided 

additional insight into the views held by practitioners regarding BI&A definitions, BI&A success, 

the interaction of BI&A and business process change, and the relationship between BI&A and 

organizational performance.   

1.4 Contribution 

This dissertation offers significant theoretical contributions.  Specifically, this study 

addresses a gap in the scholarly literature by establishing a theoretical framework for the role 

of BI&A in achieving firm performance which is grounded in an established strategic 

management theory. By conceptualizing BI&A capabilities as an essential component of 

dynamic capabilities and thus explicating how BI&A contributes to improved organizational 

outcomes, this study answers the calls for research on the organizational and strategic uses of 

BI&A and their impact on organizational performance (Jourdan et al. 2008; Sharma et al. 2014). 
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Specifically, building on the sense-seize-transform view of dynamic capabilities (Teece 2007), 

this dissertation demonstrates how BI&A enables organizations to sense opportunities and 

threats and seize those occasions through improved decision making. Further, this research 

links the use of BI&A to improved organizational outcomes through the transformation of 

business processes, consistent with the view that the value of IT is derived from its impact on 

the value generating processes of the firm (Melville et al. 2004).  In addition, as dynamic 

capabilities are conceptually similar to the concept of business agility, recognized in the IS 

literature as the ability to sense and respond to threats and opportunities in the environment in 

a timely manner (Sambamurthy et al. 2003; Watson and Wixom 2007), this study provides 

additional insight into the nature of the relationship between BI&A and business agility.  Finally, 

this research provides a concrete example of the development and use of dynamic capabilities.  

Although some have suggested that existing conceptualizations of dynamic capabilities inhibit 

empirical examinations of their value (e.g., Arend and Bromiley 2009), this dissertation clarifies 

the role of BI&A in the dynamization of organizational processes and measures the resulting 

business performance. 

Beyond its contributions to the academy, this dissertation has several implications for 

practice.  First, this dissertation argues that BI&A should be viewed as an organizational 

capability rather than as a technological asset.  As such, organizations should consider its social 

implications with respect to decision making, developing shared understanding, and 

organizational planning.  Second, this research highlights the importance of the viability of plans 

derived from the informational products of BI&A.  Thus, organizational directives originating 

from interpretation of BI&A artifacts must be considered in the light of the business process 
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change capabilities of the organization.  Third, this study stresses the importance of effective 

BI&A sensing.  In particular, this study demonstrates that organizations must seek information 

from both internal and external sources in order to maximize the effectiveness of BI&A.  Fourth, 

by relating the antecedents of successful BI&A to the dynamic capabilities view of BI&A, this 

research may serve as a guide to practitioners faced with choosing how to invest in BI&A and 

ensure successful outcomes from BI&A initiatives.   

1.5 Organization of the Dissertation 

The remainder of this dissertation is organized as follows: First, Chapter 2 reviews the 

relevant literature on BI&A with particular focus on measures of BI&A success and the use of 

BI&A to improve firm performance. In addition, Chapter 2 presents the theoretical foundations 

of the dissertation through an in-depth discussion of the dynamic capabilities view and Teece's 

(2007) sense-seize-transform conceptualization. Next, in Chapter 3 the research model is 

presented along with hypotheses regarding the relationships among key constructs identified 

as important to BI&A-enabled firm performance. Subsequently, Chapter 4 describes the 

research protocols and methods designed to validate the research model and formally test its 

hypotheses.  Chapter 5 details the data analysis and, finally, Chapter 6 describes the study’s 

findings and implications. 
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CHAPTER 2  

LITERATURE REVIEW AND THEORETICAL UNDERPINNINGS 

This chapter discusses prior literature that motivates and informs this dissertation.  The 

present study draws upon several bodies of research for its theoretical and empirical grounding 

including: (1) the BI&A success literature, (2) research linking BI&A use to firm performance, 

and (3) strategic management literature on dynamic capabilities.   

2.1 Business Intelligence and Analytics 

This section begins by defining business intelligence and analytics before describing 

BI&A technologies and some of their more common application contexts.  Next, this section 

presents a discussion of BI&A success models in both the practitioner and scholarly literature.  

Finally, a review of the literature that associates BI&A use and firm performance is presented. 

2.1.1 Definitions 

Business intelligence (BI) is often conceptualized as both a process and product. The 

process consists of the acquisition and interpretation of data, the result of which is the product, 

useful knowledge. Consistent with the representation and adaptation views of information 

(Mckinney and Yoos 2010), BI systems are designed to produce meaning from data and identify 

new courses of action due to changes in the business environment.  BI has been identified as a 

technology which may help organizations realize absorptive capacity (ACAP), which is the ability 

to acquire, assimilate, and transfer new knowledge (Joshi et al. 2010). While definitions of the 

term vary widely, BI is often considered an umbrella term that represents a wide variety of 

information management technologies and information seeking activities (Wixom and Watson 

2010). In this view, business analytics (BA) is viewed as the component of BI that focuses on the 
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application of analytical techniques to answer organizational questions (Davenport 2006). In 

the context of the present study, the combined term, business intelligence and analytics, is 

used for two reasons. First, in the introduction to the 2012 MIS Quarterly special issue on the 

topic, Chen et al. use the unified term business intelligence and analytics to reflect the 

importance of both elements in the face of big data. This elevation of the importance of 

analytics is further supported by predictions that traditional BI platforms will shift from 

reporting-centric capabilities to analysis-centric capabilities within a matter of a few years (Bose 

2009; Sallam et al. 2014). Thus, distinguishing between the terms due to differences in technical 

capabilities is becoming increasingly difficult. Second, practice views BI and BA as so closely 

related that attempting to distinguish among the two terms may cause more confusion than it 

alleviates (Elliott 2011).  The practitioner literature recognizes this point and BI and BA are 

commonly combined in recent reports on the subject (e.g., Sallam et al. 2014; Schulte et al. 

2014). 

2.1.2 BI&A Technologies 

As previously noted, the technologies that comprise BI&A are numerous and varied.  

Reflecting the broad nature of the term, Turban et al. (2011) identify several major tool 

categories within the scope of business intelligence.  These include: 

• Data management – This category encompasses traditional data management

technologies such as relational database management systems (DBMS) but also

includes data warehouses and data marts as well as extract, transform, and load

(ETL) systems responsible for data movement within the organization.



11 

• Reporting and status tracking – This class of tools includes various reporting

capabilities such as online analytical processing (OLAP) which provide insight into

past performance and the current state of the business by presenting data in

multidimensional data structures that facilitate data operations such as slicing

and dicing.

• Visualization – This tool category is broad and associated technologies range

from dashboards which present a consolidated view of key organizational

metrics to other charting and graphing capabilities which are used to identify

trends in data and deviations from organizational norms.

• Strategy and performance management – This category is primarily concerned

with technologies that facilitate the measurement, monitoring, and

management of organizational performance.

• Business analytics – Business analytics is comprised of reporting, predictive, and

analytic capabilities (Sharda et al. 2013) and includes advanced analytical

techniques such as data mining, text mining, and predictive modeling.

• Social networking and new tools for massive data mining – This category is

comprised of tools associated with newly emerging business intelligence

opportunities such as the collection and analysis of social networking data as

well as the capture, management, and analysis of Big Data.

While the categories presented above provide an excellent framework for organizing 

the types of technologies included in BI&A, it is worth noting that the nature of information 

management technologies is evolving.  At the highest level, technological shifts are underway 
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which are designed to improve access to information and empower users of BI&A platforms.  

Most notable of these is the growth of data discovery technologies as an important part of BI 

solutions.  While IT-authored reports are currently a dominant technology in the BI&A space 

today, flexible data discovery technologies which allow business users to find and exploit data 

on their own are expected to gain dominance in the near future (Schulte et al. 2014).  In 

addition to these broad technical shifts, more traditional evolutionary changes in technology 

are also underway.  Gartner suggests that tools such as visualization technologies and column-

store DBMS are beginning to reach a level of maturity in the marketplace and driving 

organizational effectiveness, while technologies such as prescriptive analytics and logical data 

warehouses remain relatively immature (Schlegel 2013).  While rapid technological change in 

the context of traditional information systems is commonly acknowledged as an important 

factor (Feeny and Willcocks 1998), the changes occurring in BI&A are particularly noteworthy 

(Chen et al. 2012; Schulte et al. 2014).  Given this rapid change, a comprehensive list of BI&A 

technologies is difficult to assemble.  However, Figure 1 below is adapted from Turban et al. 

(2011) and presents an overview of technologies commonly associated with BI&A. 



13 

Figure 1 BI&A Technologies 

(Adapted from Turban et al. 2011) 

2.1.3 Applications of BI&A 

Sound decision making is critical for the optimal management of any firm and the 

information on which organizational decisions are made is of utmost importance (O’Reilly 

1983).  As such, management support systems (MSS) such as BI&A which support managerial 

decision making are of critical importance throughout the business community (Clark et al. 

2007), and BI&A technologies are employed in a number of industry settings.  However, the 
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most prolific users of BI&A capabilities reside in the financial services, retail, and 

telecommunications industries (Herschel et al. 2014). 

2.1.3.1 Financial Services 

Due, in part, to deregulation and the resulting restructuring of the industry, financial 

services firms now offer a much broader range of products and services than in previous 

incarnations.  Consequently, these organizations now collect and manage more information 

than ever before and make heavy use of data warehouses, data marts, predictive analytics, and 

data mining to support ongoing operations (Calderon et al. 2003; Johnson and Lordeon 2002).  

A review of published reports of BI use within the financial services sector shows that BI is 

commonly employed to manage customer relationships in order to identify the optimal timing 

to offer additional customer services (Gessner and Volonino 2005). Due to the nature of the 

financial services industry, the use of BI&A in these firms is commonly coupled with risk 

management activities (Isik et al. 2013) such as the use of data mining in fraud detection and 

credit scoring (Jermol et al. 2003). 

2.1.3.2 Telecommunications 

The role of deregulation is also a driving force behind the increased interest of the 

telecommunications industry in BI&A platforms due to the consolidation of 

telecommunications services within a small group of highly competitive firms (Johnson and 

Lordeon 2002).  These organizations use data warehouses and data marts not only as a means 

to improve operational efficiency, but also to improve their ability to emphasize customer 

service (Johnson and Lordeon 2002; Pirttimäki et al. 2006).  The restructuring of organizational 
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services based on insights derived from BI&A may enable telecommunications companies to 

improve profitability by improving customer retention (Kiron et al. 2011). Seah et al. (2010) 

describe a case study of a Chinese telecommunications company that not only employed BI&A 

for customer focused services, but also relied on the data produced to monitor the internal 

operations of the firm.   

2.1.3.3 Retail 

The desire for increased merchandizing efficiency and new targeted marketing 

techniques have encouraged the use of BI&A among retailers (Johnson and Lordeon 2002).  

These solutions are focused on aggregating sales and marking, supply chain, and customer 

information to both reduce costs and increase revenue.  Many retail BI&A solutions are tightly 

integrated with customer relationship management (CRM) systems in order to improve 

decision making based on organizationally held customer data (Chaudhuri et al. 2011).  Such 

solutions can be used to predict which customers will make purchases and how much they are 

likely to spend, thus allowing retailers to focus on the most profitable segments of their 

customer population (Phan and Vogel 2010).  Beyond customer focused decisions, BI&A 

capabilities are also used for operational efficiency in retail organizations.  Such efforts are 

often designed to optimize the efficiency of the supply chain and highly focused on inventory 

management (Elbashir et al. 2011). Najjar and Kettinger (2013) examine yet another use of 

BI&A in the retail setting and describe the ability of a retail entity to directly monetize its data 

assets in addition to using those assets for improved decision making. 
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2.1.3.4 Airlines 

BI&A technologies are also used in a variety of other business settings (Negash 2004).  

For example, the airline industry has been highly successful in its use of BI&A (Anderson-

lehman et al. 2004; Watson et al. 2006; Wixom et al. 2008).  Continental Airlines’ development 

of real real-time business intelligence capabilities led to it being named The Data Warehousing 

Institute (TDWI) 2003 best practice winner.  Identification of high-value customers, operational 

process monitoring, passenger screening for flight security, and revenue optimization are 

among the many applications of BI&A in use by Continental (Anderson-lehman et al. 2004).  

These industry applications highlight the importance of BI&A technologies to the value 

generating activities of these firms.  While the preceding discussion emphasizes select 

industries, it is important to note that the use of BI&A is becoming increasingly important to the 

business community as a whole (IBM 2012; Kappelman et al. 2013; Kiron et al. 2011).  Further, 

although this discussion focuses on organizations that have benefited from investments in 

BI&A, such success is not assured (Isik et al. 2013).  Thus, understanding the factors that may 

influence the successful development and use of BI&A capabilities is an important undertaking 

in order to help ensure organizations benefits result from investments in these technologies. 

2.1.4 BI&A Success 

2.1.4.1 Success Factors 

BI&A is of great importance to business leaders (Kappelman et al. 2014) and much has 

been written in the practitioner literature regarding what is necessary to ensure successful 

implementation and use of these systems.  Harriott's (2013) Business Analytics Success Pillars 

(BASP) framework was developed based on his first-hand experience in analytical organizations. 
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As prescribed by the BASP framework, the necessary factors for success are: (1) alignment of 

analytics initiatives with the most pressing business problems, (2) the development of a strong 

data foundation, (3) development and deployment of solutions with enterprise goals in mind, 

(4) transformation of data into insight, (5) analytics-driven actions which are evaluated, (6) 

effective communication of analytics, and (7) relentlessly innovative analytics.  In a 2003 report, 

Wayne Eckerson, former director of research for TDWI, identifies five characteristics of 

successful BI solutions.  These include (1) active sponsors and drivers, (2) strong alignment 

between business and IT, (3) incremental growth and enterprise scope, (4) superior talent, and 

(5) receptive culture.  Finally, Davenport et al. (2010) present the DELTA model that suggests 

that analytics success depends on accessible, high-quality data, enterprise orientation, 

analytical leadership, strategic targets, and analysts. 

Although IS success is among the most mature research streams in the discipline (Lowry 

et al. 2007; Sidorova et al. 2013; Straub 2008), scholarly models of BI&A success are limited.  

Much of the literature on BI&A is highly technical in nature (Chen et al. 2012; Sidorova et al. 

2013), and little attention has been directed at explicating the factors that influence the success 

of BI&A systems (Jourdan et al. 2008).  Assessing the success of BI&A systems is particularly 

difficult, primarily due to the wide range of possible benefits that may be achieved through the 

use of BI&A (Hočevar and Jaklič 2010; Pirttimäki et al. 2006). Outcomes of organizational BI&A 

adoption may include measurable benefits, indirectly quantifiable benefits, non-measurable 

benefits, and unpredictable benefits (Ritacco and Carver 2007).  Despite the challenges 

associated with their development, models of BI&A success do exist in the literature.  Table 1 

summarizes these models. 
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Table 1 BI&A Success Models 

Originating Authors Factors Influencing Success Success Conceptualization 

Clark et al. (2007)* Executive Commitment – The extent to which management is devoted to the 
value of an MSS and provide support for development and use 

System Success - a dynamic 
construct with complex 
feedback loops throughout the 
relationships among the 
elements that comprise it 

Perceived MSS Benefit – The degree of benefits that the manager anticipates 
from the MSS 
Management Decision Quality – The effectiveness and efficiency of an 
organization in its decision making process 
User Involvement in Development – The degree to which the user is in the 
development 
User Commitment to the MSS – The extent to which the user is dedicated to 
the use and development of the MSS 
MSS Costs – The expense incurred from developing, deploying, and 
maintaining the MSS 
Usability of the MSS – The quality of the interaction which takes place 
between the user and the MSS 
MSS Functionality – The ability of the MSS to deal with a changing 
environment in technology and decision space and its ability to enhance 
system usability 
User’s MSS Knowledge Base – the knowledge that the user acquires through 
the develop of the MSS, training in the system, and experience with the 
system in a given problem space 
MSS Training – The organized instruction that the user received related to 
the use of the MSS, decision methods, and nature of the problem space 
MSS to Problem Space Match – The closeness that the designed MSS reflects 
the goals of the organization in decision outcomes 
Level of MSS Use – The amount of time in which the user is interacting 
directly with the MSS 
Problem Space Complexity – the complexity of the problem the manager 
faces 
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Technology Gap – the difference between the level of technology in the firm 
and the amount available in the market 
Level of MSS Technology Desired – The types and extent of technology the 
organization desires 
Development Effort – The amount of the organization’s time and resources 
devoted to designing, deploying, and maintaining an MSS 
MSS Technology Base – The amount and type of MSS technology available for 
use in the organization 
MSS Quality – the efficiency and effectiveness in which the MSS provides 
support for decision making 
User’s MSS Knowledge Base Required – The level of understanding of the 
technology and problem space that user’s need to perform their tasks 

Dinter (2013)** Comprehensiveness – The extent to which an organization attempts to be 
exhaustive or inclusive in making and integrating strategic decisions 

Effective Use of Information 
Logistics – A grouping of high-
level organizational impact 
measures including business 
value, reduced costs, and 
superior points of view 

Flexibility – The degree to which information logistics strategy is monitored 
and adjusted 
Expertise – The involvement of relevant stakeholders in the definition of 
information logistics strategy 
Support – Top management support and commitment to achieve a holistic 
overall view 
Communication – The extent to which strategy is communicated in the 
organization 
IT Strategy Orientation – Effective governance structures that are compliant 
with IT governance 
Business Knowledge Transfer – The IT organization’s know-how about the 
business/corporate strategy and its involvement in the definition of business-
related strategies 
Business/IT Partnership – The degree of cooperation and communication 
between the IT organization and the business 
Project Collaboration – The degree to which the business and IT engage in 
joint project management with shared responsibility 
System Quality – Summarization of beneficial outcomes including system 
standardization 
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Adequate Information Supply – The extent to which the system provides the 
right analytical information to the right people in the right place at the right 
time 

Isik et al. (2011, 2013) ** Data Quality – Consistency and comprehensiveness of the data Satisfaction with BI – 
Perceptions of the extent to 
which users realize expected 
benefits of BI 

Data Reliability – Dependability and accuracy of the data 
Interactions with Other Systems – integration at the data, application, 
business process or user level 
User Access – Appropriateness of the tool for business purpose and the 
extent to which a user can access the information they need 
Flexibility – capability of the solution to provide decision support when 
variations exist in business process, technology, or the business environment 
in general 
Risk Management Support – The capability to support decisions under 
conditions of uncertainty 

Popovič et al. (2012)** BIS Maturity – A composite of data integration and analytical capabilities 
which reflects the extent to which the BI capability is developed 

Use of Information in Business 
Processes – Use as a necessary 
predecessor of net benefits as 
conceptualized by DeLone and 
McLean (1992, 2003) 

Information Content Quality – Output quality or information relevance 
Information Access Quality – Perceived accessibility of information 
Analytical Decision-Making Culture – Attitude towards the use of information 
in decision-making process 

Seah et al. (2010)*** Executive Commitment and Leadership – The role of the CEO in leading a BI 
project from initiation to implementation and the leadership styles used to 
develop a knowledge sharing culture 

BI Success – Successful 
deployment and integration of 
BI into business processes 

Seddon et al. (2012)*** Analytic Leadership – The extent to which people in any organizational unit 
take leadership of initiatives or projects to increase use of business analytics 
for organizational gain 

Organizational Benefits from 
Analytics Use – Success as 
measured from the perspective 
of senior management Enterprise-Wide Analytics Orientation – The extent to which the organization 

has adopted an enterprise-wide orientation to the use of business analytics 
Well-Chosen Targets – The extent to which targets for new analytics 
initiatives are selected carefully based on the combination of their business 
potential and whether the necessary resources, including data, are available 
Evidence-Based Decision Making – The extent to which a culture of evidence-
based decision making is embedded in the core values and processes of the 
organization 
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Ongoing Business Analytics Improvement Projects – A measure of the 
number and extent of investment in BA-improvement projects 
Functional Fit of BA Tools – The extent to which the functionality provided by 
the BI platform matches the functionality that the organization needs to 
access and analyze data effectively and efficiently 
Readily Available High-Quality Data – The extent to which relevant and 
accurate data are readily available for analytics use, from sources both within 
and external to the organization 
Analytical People – The extent to which there are people within the 
organizational unit with an analytic mindset who help drive business value 
from BA 
Overcoming Organizational Inertia – The extent to which members of the 
organization have been motivated to learn, use, and accept the new system 

Wieder et al. (2012)** BI Management – An ongoing process of management of the BI capability (a 
sub-function of IT management) 

Decision Quality – Effectiveness, 
accuracy, timeliness, and 
rationality of decision making 
Performance – Firm 
performance measured based 
on both user perception and 
object financial measures 

Data Quality – Quality of the data used to generate insights 
User Satisfaction – The satisfaction of users engaged in system use 
BI Scope – The functional scope of BI system capabilities deployed within the 
organization 
BI Use – functional scope of use as well as level of sophistication of BI use 

Yeoh and Koronios 
(2010)*** 

Committed Management Support and Sponsorship – The degree to which 
organizational leaders sponsor BI initiatives 

BI Success – The successful 
implementation of BI systems in 
terms of infrastructure and 
process performance 

Clear Vision and Well-Established Business Case – The presence of a well-
defined strategic business vision 
Business Centric Championship and Balance Team Composition – The 
presence of a strong champion within the business side of the organization 
and project teams composed of both IT and business professionals 
Business-Driven and Iterative Development Approach – The extent to which 
development priorities are defined by the business and developed in an 
iterative fashion 
User-Oriented Change Management – Inclusion of business users in the 
development process and consultation with such individuals regarding 
changes to work processes 
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Business-Driven, Scalable, and Flexible Technical Framework – The ability of 
the system to allow for easy expansion to align with evolving information 
needs 
Sustainable Data Quality and Integrity – The degree to which the data is 
consistent, interpretable, and easy to understand 

* 
** 

*** 

Conceptual model 
Empirical, quantitative study 
Empirical, qualitative study 
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Models of BI&A success range from attempts to develop a comprehensive listing of all 

factors which may influence success, to studies which scrutinize a small number of relevant 

success factors. The two most comprehensive models in Table 1 are presented by Clark et al. 

(2007) and Seddon et al. (2012).  Clark et al. (2007) use a systems perspective to develop a 

conceptual model of MSS, a class of information systems which include BI&A.  The framework 

presented incorporates five key characteristics of information systems:  objectives, 

environment, resources, components, and management.  Because the authors choose to 

examine success using an integrative systems approach, the causal structure developed by the 

authors accounts for feedback and the interaction of variables over time.  However, testing of 

the model was limited to the establishment of face validity with IS professionals and simulation 

to determine “whether the system runs contrary to reasonable expectations” (Clark et al. 2007 

p. 589).  A later study empirically tested the model using experimental simulation and the

results supported interactive behavior among success factors (Clark and Jones 2008). Seddon et 

al. (2012) develop a two-part model that describes how BA contributes to business value.  The 

first part is a process model that describes the process by which organizations employ BA to 

enable competitive action.  The second part is a variance model that describes factors which 

drive both short- and long-term organizational benefits derived by BA use.  The authors test 

their model by coding excerpts from BA success stories posted on vendor web sites, but 

acknowledge that this test may be biased as testimonials “always paint a rose-colored picture” 

(Seddon et al. 2012 p. 11).  On the other end of the spectrum, through a case study of a Chinese 

telecommunications company, Seah et al. (2010) focus exclusively on the role of executive 

leadership in the success of BI&A initiatives. 
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Only four of the eight models presented in Table 1 are empirically tested using 

quantitative means (designated with ** in Table 1).  Measurement is important in the context 

of BI&A, but often difficult to carry out in practice (Pirttimäki et al. 2006).  Thus, testing models 

of BI&A success using quantitative means is challenging.  Despite the difficulty associated with 

quantitative approaches, several authors have employed these methods in their BI&A research.  

Isik et al. (2011, 2013), for example, present a model of BI success in which success is driven by 

data quality, integration with other systems, user access, flexibility, and risk management 

support.  All factors, excluding risk management support, were found to be statistically 

significant.  The authors also found support for the premise that the decision environment 

moderates the impact of these factors on success.  It is also worth observing that, in some 

cases, quantitative investigations of BI&A success have presented findings which are 

theoretically difficult to explain.  For example, Wieder et al. (2012) not only failed to find 

support for the link between BI use and organizational performance, the authors paradoxically 

found a negative relationship between user satisfaction and BI use.  Such results imply that 

further quantitative examination of BI&A success is warranted in order to resolve inconsistent 

and contradictory findings. 

2.1.4.2 A Synthesis of the BI&A Success Literature 

An information system can be thought of as a “socio-technical assemblage” (Markus and 

Silver 2008 p. 610) in which organizational members interact with technological components of 

the system to influence outcomes (Desanctis and Poole 1994).  It has been observed that BI&A 

systems are, themselves, composed of both technical and organizational components (Watson 

et al. 2006) and there is strong support in the literature for recognizing the technical and 
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organizational factors associated with BI&A capabilities (Hostman et al. 2007; Isik et al. 2011, 

2013; Popovič et al. 2012; Watson et al. 2006; Wixom and Watson 2001; Wixom et al. 2008).  

Thus, it is logical that in order to achieve some level of BI&A success, both the technical 

infrastructure that supports the BI&A system and organizational factors must operate well and 

in concert.  While some models suggest that these factors directly influence success without 

any interaction (e.g., Isik et al. 2011, 2013), others suggest that technical and organizational 

factors influence one another (e.g., Clark et al. 2007; Dinter 2013; Seddon et al. 2012; Wieder et 

al. 2012).  At the highest level, the interaction between technical and organizational factors and 

BI&A success can be conceptualized as depicted in Figure 2. 

Figure 2 A Synthesis of Current BI&A Success Literature 
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Because the data collection, preparation, analysis, and distribution of BI&A-enabled 

information is facilitated by information systems, it is not surprising that many of the factors 

which may influence success are technical in nature.  The DeLone and McLean (1992, 2003) IS 

success model is the dominant theory in the field of information systems for examining the 

technical infrastructure which influence system success.  This model indicates that the use of 

information systems (and ultimately any benefit derived by the organization) is influenced by 

two key technical characteristics: System quality, which reflects the more engineering oriented 

technical capabilities of the system, and data quality, which is a measure of the quality of the 

information processed and output by the information system (DeLone and McLean 1992).  This 

approach has been used previously in the context of data warehousing (Wixom and Todd 2005; 

Wixom and Watson 2001), a BI&A technology.  Reviewing the models presented above, the 

technical factors can be grouped into two high-level categories which map to the IS success 

model: system quality and data quality.   

The quality of the BI&A system is among the more prominent technical factors 

suggested by the literature and is highly important to achieving success (Clark et al. 2007; 

Dinter 2013; Eckerson 2003; Harriott 2013; Isik et al. 2011, 2013; Seddon et al. 2012; Wieder et 

al. 2012; Yeoh and Koronios 2010).  Clark et al. (2007) highlight this category with a number of 

factors.  Usability, system quality, functionality, problem space match, technology base, and the 

technology gap all reflect technical capabilities related to the functionality present in the MSS 

solution.  Such functionality must not only be sufficient to support the current organizational 

need, it must be flexible enough to accommodate ongoing change (Dinter 2013; Isik et al. 2011, 

2013).  
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Issues related to data quality represent the second high-level category of technical 

factors identified in the literature.  Ensuring that users of BI&A have access to consistent 

information at the right time is well supported in both scholarly research and practitioner 

accounts of organizational BI&A success (Davenport et al. 2010; Dinter 2013; Harriott 2013; Isik 

et al. 2011, 2013; Popovič et al. 2012; Seddon et al. 2012; Yeoh and Koronios 2010).  That 

information must be of sufficient quality and reliability that organizational decision makers can 

trust it to properly inform their decisions (Davenport and Short 1990; Harriott 2013; Isik et al. 

2011, 2013; Seddon et al. 2012; Wieder et al. 2012; Yeoh and Koronios 2010). 

Organizational factors also have the potential to influence the success of information 

systems (DeLone and McLean 1992, 2003; Desanctis and Poole 1994; Markus and Silver 2008).  

The strategic alignment model (Henderson and Venkatraman 1992) highlights the importance 

of functional integration between organizational infrastructure and processes, and IT 

infrastructure and processes.  Organizational elements are conceived as: 

• Administrative infrastructure – The organizational structure, roles, and reporting

relationships present in the organization.

• Processes – The articulation of workflows and information flows within the

organization.

• Skills – The capabilities of workers to execute key tasks.

These organizational elements must be aligned with technical elements in order to 

ensure successful use of information systems within the organization (Henderson and 

Venkatraman 1992).  However, both administrative infrastructure and organizational processes 

are created by management and can be conceived as functions of the management capabilities 
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of the organization (Child 1972; Simons 1990).  Consistent with the strategic alignment model 

(Henderson and Venkatraman 1992), the organizational factors enumerated in Table 1 can be 

classified into two categories:  management capabilities and personnel expertise.   

A key element of management capability is the recognition that mangers must not only 

establish new organizational priorities, they must develop organizational commitment for the 

policies they enact and ensure the resources allocated to organizational activities are sufficient 

(Thong et al. 1996). Among the most prominent causes of IS failure is a lack of organizational 

commitment and an executive sponsor (Nelson 2007) and the BI&A success literature suggests 

these are critical factors in the success of BI&A initiatives (Clark et al. 2007; Davenport et al. 

2010; Dinter 2013; Eckerson 2003; Seah et al. 2010; Seddon et al. 2012; Wieder et al. 2012; 

Yeoh and Koronios 2010).  For example, the CEO is not only a champion for a critical BI&A 

initiative, but serves as the basis for the development of an analytical culture (Seah et al. 2010).  

Although executive leadership is key, it must be recognized that “BI management (and 

governance) as an ongoing process (BI management as a sub-function of IT management)” 

(Wieder et al. 2012 p. 13), and effective operational management of BI&A initiatives is also 

important.   

The second high-level category of organizational factors is personnel expertise.  The 

development, operation, and use of BI&A systems depends on individuals and, to the extent 

that these individuals are well-trained, highly knowledgeable, and competent, organizations 

can expect higher levels of success with BI&A (Clark et al. 2007; Davenport et al. 2010; Dinter 

2013; Eckerson 2003).  Developing deeply skilled personnel is critical to BI&A success 

(Davenport et al. 2010).  Others have reflected the importance of personnel expertise in terms 
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of training and knowledge (Clark et al. 2007), stakeholder involvement and knowledge transfer 

(Dinter 2013), and attracting and retaining superior talent (Eckerson 2003).   

As shown in Table 1, BI&A success has been conceptualized in multiple ways.  It can be 

viewed as an emergent quality developed by the relationships of the elements that comprise it 

(Clark et al. 2007).  However, its conceptualization and measurement can be more explicit.  For 

instance, Dinter (2013) measured BI&A success in terms of perceived business value, reduced 

costs, and the development of superior points of view, while Popovič et al. (2012) measured it 

in terms of system use.  Due to the difficulty associated with tying the use of BI&A to direct, 

measureable outcomes, the use of success perceptions is common  and assessment is primarily 

related to satisfaction (Isik et al. 2011, 2013), improved decision quality (Wieder et al. 2012), or 

vague organizational benefits (Seddon et al. 2012).  Few authors have sought to measure 

success through organizational performance measures such as increased revenue or firm 

performance. 

2.1.5 BI&A and Firm Performance 

Information, and the technology that supports its collection, management, and use are 

organizational assets that can allow a firm to decrease costs, increase differentiation, and alter 

the breadth of activities in which it engages (Porter and Millar 1985). Because BI&A 

technologies and processes were developed for precisely this purpose, it is not surprising that 

both practitioners and academics have devoted considerable attention to the subject of BI&A 

and firm performance. Though this literature does not offer models of BI&A success, it does 

offer some insight into how BI&A may enable organizational performance. 
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The practitioner literature on the subject of BI&A is rife with broad descriptions of the 

organizational benefits which may be derived from its use. A 2007 report from Business Objects 

indicates that the benefits of BI&A are reduced costs, increased revenue, and improved 

customer satisfaction (Ritacco and Carver 2007). These and similar claims have led some in the 

practitioner community to conclude that BI&A “is the one true source of sustainable 

competitive advantage” (Miller et al. 2006 p. 3). However, such broad characterizations provide 

little guidance to businesses seeking to improve their competitive stance using BI&A, because 

the possession of BI&A capabilities alone is not sufficient to ensure the organization will reap 

performance benefits (Isik et al. 2013).  

Scholars have also recognized the importance of BI&A in the pursuit of organizational 

performance (Chen et al. 2012), yet there remains a shortage of theoretically-driven research 

that seeks to explicate the precise manner in which BI&A may allow organizations to achieve 

this goal (Wieder et al. 2012). In their literature review, Jourdan et al. (2008) observe that 

papers describing the use of BI&A to achieve measurable financial benefit account for only 6% 

of BI&A research and call for additional attention to this important topic. Table 2 presents 

outcomes of BI&A use in the IS literature that have been claimed to influence organizational 

performance. 
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Table 2 Links between BI&A and Organizational Performance 
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Acker et al. (2011) X X 
Bose (2009) X 
Bucher et al. (2009) X 
Calderon et al. (2003) X 
Castellanos et al. (2010) X 
Chan (2006) X 
Chaudhuri et al. (2011) X 
Elbashir et al. (2011) X 
Elbashir et al. (2013) X 
Gangadharan and Swami (2004) X 
Gessner and Volonino (2005) X X 
Ghoshal and Kim (1986) X 
Giniat (2011) X X 
Gnatovich (2007) X X 
Hočevar and Jaklič (2010) X X X 
Jalonen and Lönnqvist (2009) X X X 
Jermol et al. (2003) X 
Lau et al. (2012) X 
Muntean and Muntean (2013) X 
Najjar and Kettinger (2013) X 
Phan and Vogel (2010) X 
Popovič et al. (2010) X X 
Rajterič (2010) X X 
Vedder and Vanecek (1999) X X 
Wixom et al. (2008) X X X 

While the concepts presented in Table 2 are not, themselves, measures of 

organizational performance, the literature suggests that firms may achieve improved 

performance through these factors.  Much of this research has focused on intermediate 

benefits such as improved decision quality, speed to insight, and environmental awareness. 
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Linking these benefits directly to firm performance, however, presupposes that the derived 

information triggers effective action (Sharma et al. 2014). Further, the link between 

intermediate benefits and firm performance has been mixed (e.g., Wieder et al. 2012). On the 

other end of the spectrum lies research which suggests that organizational performance 

originates from improved business agility and operational efficiency. Yet, this research often 

fails to demonstrate the mechanisms behind these factors. Others argue that changes to 

business processes and alignment between information producers and information consumers 

is critical to improving organizational performance (Elbashir et al. 2013). This research stream 

recognizes that alignment is important for an appropriate BI&A to problem-space match (the 

degree to which the BI&A solution reflects the goals of the organization) and that 

organizational decision making is responsible for the alteration of core business processes 

(Clark et al. 2007).  

Although BI&A is commonly associated with improved organizational performance, this 

outcome has been attributed to a large number of factors.  Further, in many cases, the precise 

mechanisms through which BI&A use creates intermediate benefits that can then result in 

improved organizational performance are unclear.  This lack of clarity points to the need for a 

sound theoretical lens through which BI&A-enabled firm performance may be better 

understood. Guarda et al. (2013) argue that organizational vision and competitive advantage 

are achieved through the redesign of process models based on insight provided by BI&A. 

Although the authors provide no empirical test of this claim, this restructuring of organizational 

processes based on higher-order processes may be indicative of the operation of a dynamic 
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capability.  The next section explores the theory of dynamic capabilities and relates this concept 

to BI&A.   

2.2 Dynamic Capabilities 

The concept of dynamic capabilities originates in the strategic management literature 

and seeks to explain how firms develop competitive advantage.  Conceptually, dynamic 

capabilities may be viewed as the organizational ability to (1) sense opportunities and threats, 

(2) seize opportunities, and (3) transform the organization through reconfiguration of a firm’s 

ordinary capabilities (Teece 2007).  Because the role of BI&A in organizations is to produce 

information about both the internal operation of the firm and about the environmental 

conditions in which it exists, it closely aligns to the ability to sense opportunities and threats.  

Further, BI&A systems evolved out of decision support systems (Arnott and Pervan 2005, 2014) 

and may also be viewed as closely related to the seizing component of dynamic capabilities 

which consist of developing shared understanding, making decisions, and formulating 

organizational plans (Teece 2007).  When coupled with the transformative nature of business 

process change capabilities, BI&A sensing and BI&A seizing form an organizational dynamic 

capability which enables firm performance. 

This section begins by describing key definitions associated with dynamic capabilities.  

Next, the section outlines several conceptualizations of dynamic capabilities and describes the 

emerging consensus regarding their characteristics and nature.  The section concludes by 

describing the sense-seize-transform conceptualization of dynamic. 
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2.2.1 Definitions 

With the publication of their seminal article, “Dynamic Capabilities and Strategic 

Management,” Teece, Pisano, and Shuen (1997) both popularized the term “dynamic 

capabilities,” and reinvigorated the search for the antecedents of competitive advantage in the 

strategic management literature.  Since that time, interest in dynamic capabilities has 

generated tremendous growth in the quantity of scholarly research directed at the topic 

(Barreto 2010; Di Stefano et al. 2010).   

Dynamic capabilities have been defined as “the firm’s ability to integrate, build, and 

reconfigure internal and external competences to address rapidly changing environments” 

(Teece et al. 1997 p. 516) and may be viewed as an extension of the resource based view (RBV) 

of the firm (Barney 1991; Penrose 1959; Wernerfelt 1984). RBV holds that resources are 

heterogeneously distributed among firms in the market and that, to the extent those resources 

exhibit the so-called VRIN characteristics (valuable, rare, inimitable, and non-substitutable), 

they contribute to the ability for organizations to maintain sustained competitive advantage 

(Barney 1991; Wernerfelt 1984).  Dynamic capabilities share some VRIN characteristics because 

developing competitive advantage in dynamic markets requires identification of “difficult-to-

imitate internal and external competences” (Teece et al. 1997 p. 515).  Such competences are 

additionally viewed as innately valuable, as they are linked to competitive advantage.  Despite 

these similarities, there are important differences between the dynamic capabilities and RBV 

perspectives.  First, unlike resources, dynamic capabilities are not typically reflected on the firm 

balance sheet.  Instead, they are developed over time and influenced by organizational 

processes, asset positions, and evolutionary paths (Teece et al. 1997).  Second, RBV is criticized 
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as a static theory and ill-suited to explicating competitive advantage in dynamic environments 

(Ambrosini and Bowman 2009; Priem and Butler 2001; Teece 2007).  As the dynamic 

capabilities perspective highlights the importance of an organizational ability to renew and 

reconfigure ordinary capabilities in order to achieve congruence with a rapidly changing 

environment (Teece et al. 1997), this view may be further distinguished from RBV. 

Due in part to the fact that the concept is still developing (Helfat and Peteraf 2009), 

there are a wide variety of definitions for the term dynamic capabilities.  While the view of 

dynamic capabilities espoused by Teece et al. remains among the most prominent in the field of 

strategic management (Schreyögg and Kliesch-Eberl 2007), numerous additional definitions 

have been offered (see Table 3), and the majority of the literature on the topic is conceptual 

and focused on the precise specification of the concept (Di Stefano et al. 2010).  In an effort to 

develop a unified view of dynamic capabilities, several scholars including Helfat, Teece, Winter, 

and others (Helfat et al. 2007) have sought to more clearly define the concept and its related 

terms.  The resulting work defines dynamic capabilities as “the capacity of an organization to 

purposefully create, extend, or modify its resource base” (Helfat et al. 2007 p. 4).  The present 

study adopts this definition. 

Table 3 Definitions of Dynamic Capabilities 

Originating Author(s) Definition 

Teece & Pisano (1994) Dynamic capabilities are the subset of the competences/capabilities 
which allow the firm to create new products and processes, and respond 
to changing market circumstances. 

Teece, Pisano, & Shen (1997) The firm’s ability to integrate, build, and reconfigure internal and external 
competences to address rapidly changing environments. 
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Table 3 Definitions of Dynamic Capabilities 

Originating Author(s) Definition 

Eisenhardt & Martin (2000) The firm’s processes that use resources—specifically the processes to 
integrate, reconfigure, gain and release resources—to match and even 
create market change. Dynamic capabilities thus are the organizational 
and strategic routines by which firms achieve new resource configurations 
as markets emerge, collide, split, evolve, and die. 

Teece (2000) The ability to sense and then seize opportunities quickly and proficiently. 
Griffith & Harvey (2001) Global dynamic capabilities is [sic] the creation of difficult-to-imitate 

combinations of resources, including effective coordination of inter-
organizational relationships, on a global basis that can provide a firm a 
competitive advantage. 

Makadok (2001) An organizationally embedded nontransferable firm-specific resource 
whose purpose is to improve the productivity of the other resources 
possessed by a firm. 

Zollo & Winter (2002) A dynamic capability is a learned and stable pattern of collective activity 
through which the organization systematically generates and modifies its 
operating routines in pursuit of improved effectiveness. 

Zahra & George (2002) Dynamic capabilities are essentially change-oriented capabilities that help 
firms redeploy and reconfigure their resource base to meet evolving 
customer demands and competitor strategies. 

Winter (2003) Those (capabilities) that operate to extend, modify or create ordinary 
capabilities. 

Zahra, Sapienza, & Davidsson 
(2006) 

The abilities to reconfigure a firm’s resources and routines in the manner 
envisioned and deemed appropriate by its principal decision maker(s). 

Helfat, Finkelstein, Mitchell, 
Peteraf, Singh, Teece, & Winter 
(2007) 

The capacity of an organization to purposefully create, extend, and 
modify its resource base. 

Teece (2007) Dynamic capabilities can be disaggregated into the capacity (1) to sense 
and shape opportunities and threats, (2) to seize opportunities, and (3) to 
maintain competitiveness through enhancing, combining, protecting, and, 
when necessary, reconfiguring the business enterprise’s intangible and 
tangible assets. 

Wang & Ahmed (2007) A firm’s behavioural [sic] orientation constantly to integrate, reconfigure, 
renew and recreate its resources and capabilities and, most importantly, 
up- grade and reconstruct its core capabilities in response to the changing 
environment to attain and sustain competitive advantage. 

Barreto (2010) A dynamic capability is the firm’s potential to systematically solve 
problems, formed by its ability to sense opportunities and threats, to 
make timely and market-oriented decision, and to change its resource 
base. 
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2.2.2 Key Conceptualizations of Dynamic Capabilities 

2.2.2.1 The Nature of Dynamic Capabilities 

In addition to the numerous definitions of dynamic capabilities present in the literature, 

there are a variety of views on the specific nature of the concept.  Most prevalent among these 

is the position that a dynamic capability is an organizational ability, capability, or capacity 

(Barreto 2010; Easterby-Smith et al. 2009; Griffith and Harvey 2001; Helfat et al. 2007; 

Makadok 2001; Schreyögg and Kliesch-Eberl 2007; Teece et al. 1997; Zahra et al. 2006; Zott 

2003) enabled by organizational processes (Makadok 2001; Teece et al. 1997; Wang and Ahmed 

2007; Zollo and Winter 2002).  These organizational processes (e.g., Ambrosini and Bowman 

2009; Eisenhardt and Martin 2000) or routines (e.g., Collis 1994; Winter 2003) possess 

structure, focus, and repeatability and thus constitute a “learned and stable pattern of 

collective activity” (Zollo and Winter 2002) with a well-defined and specific purpose (Helfat and 

Winter 2011; Helfat et al. 2007; Schreyögg and Kliesch-Eberl 2007). 

2.2.2.2 The Relationship between Dynamic Capabilities and Other Capabilities 

Another important aspect of dynamic capabilities involves the nature of their 

relationship with other organizational capabilities.  This relationship may be conceptualized as a 

hierarchy in which higher-order capabilities alter lower-order capabilities and may permit 

organizations to escape path dependence (Collis 1994).  The dynamic capabilities perspective 

embraces this view and dynamic capabilities are envisioned as higher-order capabilities which 

act upon lower-order, ordinary capabilities (Winter 2003).  An ordinary capability exists “when 

firm-specific assets are assembled in integrated clusters spanning individuals and groups so that 
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they enable distinctive activities to be performed” (Teece et al. 1997 p. 516).  Thus, ordinary 

capabilities may be envisioned as business processes which support the firm’s ability to earn a 

living now.  Dynamic capabilities, on the other hand, are concerned with altering the 

composition, structure, or operation of ordinary capabilities (Cepeda and Vera 2007; Winter 

2003), and impact organizational outcomes indirectly through their effect on the firm’s ordinary 

capabilities (Bowman and Ambrosini 2003; Helfat et al. 2007). 

2.2.2.3 The Relationship between Dynamic Capabilities and Firm Performance 

Identifying the source or sources of sustained competitive advantage is one of the 

ultimate goals of the strategic management field (Ambrosini and Bowman 2009; Collis 1994; 

Teece et al. 1997) and is the motivation for the development of the dynamic capabilities 

perspective (Teece et al. 1997).  However, the exact nature of the relationship between 

dynamic capabilities and competitive advantage has evolved over time (Arend and Bromiley 

2009; Cepeda and Vera 2007; Helfat and Peteraf 2009).  Early conceptualizations tightly 

coupled dynamic capabilities with the achievement of sustained competitive advantage and 

implied that this relationship was direct and compulsory (Barreto 2010).  In this view, firms that 

possess dynamic capabilities will experience sustained competitive advantage as a direct and 

assured outcome (Griffith and Harvey 2001; Makadok 2001; Teece et al. 1997).  For firms 

without dynamic capabilities, “both superiority and viability will prove transient” (Zollo and 

Winter 2002 p. 341).  Consistent with the view that dynamic capabilities impact firm outcomes 

through their effect on the firm’s ordinary capabilities (Bowman and Ambrosini 2003; Helfat et 

al. 2007), current research indicates that the relationship between dynamic capabilities and 

competitive advantage is more complicated.  First, dynamic capabilities have been 
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characterized as equifinal, thus neither inimitable nor immobile, and can therefore not be a 

direct source of sustained competitive advantage (Eisenhardt and Martin 2000).  Instead, the 

competitive advantage which may result from dynamic capabilities is derived by the ordinary 

capabilities they act upon (Bowman and Ambrosini 2003; Eisenhardt and Martin 2000; Helfat et 

al. 2007; Winter 2003).  Second, any resulting competitive advantage may be temporary rather 

than sustained (Eisenhardt and Martin 2000; Ferdinand et al. 2004; Rindova and Kotha 2001; 

Zott 2003). The transience of competitive advantage is particularly acute in hypercompetitive 

environments where firms must focus on the continuous renewal of organizational capabilities 

in order to outperform their competitors (Rindova and Kotha 2001).  Third, the possession of 

dynamic capabilities alone may not result in competitive advantage (Ambrosini and Bowman 

2009; Collis 1994; Winter 2003; Zahra et al. 2006) as “effective dynamic capabilities are 

necessary, but not sufficient, conditions for competitive advantage” (Eisenhardt and Martin 

2000 p. 1117).  While the first and second propositions are critical to forming a more complete 

theoretical understanding of the method by which dynamic capabilities enable improved firm 

performance, the third proposal raises interesting questions regarding the practical 

operationalization of the concept in organizations.  What actions need to be taken in order to 

ensure that organizational use of dynamic capabilities results in competitive advantage, 

whether sustained or transient?  Current research emphasizes the importance of decision 

making among organizational management in order to ensure that dynamic capabilities are 

applied correctly (Davis and D’Souza 2013).  Specifically, “it lies in using dynamic capabilities 

sooner, more astutely, or more fortuitously than the competition to create resource 

configurations that have that advantage” (Eisenhardt and Martin 2000 p. 1117).  Both the 
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timing of managerial decisions (Zott 2003) and managerial responses to environmental events 

(Zahra et al. 2006) may influence performance.  This leaves open a number of possibilities 

including not only the potential successful use of the capability resulting in the development of 

a competitive advantage for the firm, but also non-use or poor use of the dynamic capability.  

These latter possibilities may, in fact, have a negative impact on the financial performance of 

the organization due to opportunity costs, the cost of maintaining the capability, and the 

market-imposed penalty for the selection of an inferior strategy (Helfat et al. 2007; Winter 

2003).  Thus, rather than focusing on competitive advantage, the performance of dynamic 

capabilities should be measured by technical fitness (the ratio of capability performance to 

capability cost) and evolutionary fitness (how well the dynamic capability enables the firm to 

make a change) (Helfat et al. 2007). 

2.2.2.4 The Environmental Context of Dynamic Capabilities 

The environmental context in which dynamic capabilities operate represents another 

ongoing debate within the strategic management literature (Easterby-Smith et al. 2009). 

Specifically at issue is the dynamism present in the market in which dynamic capabilities 

operate.  Highly dynamic environments are characterized as markets with “ambiguous industry 

structure, blurred boundaries, fluid business models, ambiguous and shifting players, nonlinear 

and unpredictable change” while moderately dynamic markets are described as those with 

“stable industry structure, defined boundaries, clear business models, identifiable players, 

linear and predictable change” (Eisenhardt and Martin 2000 p. 1115).   Some contend that the 

capacity to quickly alter or renew competences is most valuable in highly dynamic markets 

(Rindova and Kotha 2001; Teece et al. 1997).  While there is likely some validity to this position, 
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others argue that dynamic capabilities may operate in both high-velocity environments as well 

as markets characterized by more stability (Ambrosini and Bowman 2009; Eisenhardt and 

Martin 2000; Helfat and Peteraf 2009; Helfat et al. 2007).  Even in highly stable markets, firms 

continue to alter their competences in response to internal and external stimuli (Zollo and 

Winter 2002), though likely slower than firms in more dynamic environments.  Thus, dynamic 

capabilities “may be most valuable when the external environment is changing rapidly or 

unpredictably…, but a volatile or changing environment is not a necessary component of a 

dynamic capability” (Zahra et al. 2006 p. 922). 

2.2.2.5 The Emerging Consensus on the Characteristics of Dynamic Capabilities 

While inconsistencies remain in the various conceptualizations of dynamic capabilities 

present in the literature (Zahra et al. 2006), there is some consensus developing regarding their 

characteristics and nature (Ambrosini and Bowman 2009; Helfat and Peteraf 2009; Helfat et al. 

2007).  At the highest level, dynamic capabilities are stable, structured, and patterned 

organizational processes (Ambrosini and Bowman 2009; Eisenhardt and Martin 2000; Winter 

2003; Zollo and Winter 2002) which purposely change the ordinary capabilities of the firm 

(Eisenhardt and Martin 2000; Helfat and Peteraf 2009; Helfat et al. 2007; Winter 2003).  

Dynamic capabilities are built (Teece et al. 1997), usually at great expense to the organization 

(Winter 2003).  Once developed, such capabilities provide an organization the ability to achieve 

competitive advantage (Eisenhardt and Martin 2000), rather than guarantee this outcome. 

Finally, when competitive advantage is achieved it may be short-lived (Ambrosini and Bowman 

2009; Rindova and Kotha 2001), requiring new organizational adaptations in order to sustain. 

Table 4 below presents a more detailed description of this emerging view. 
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Table 4 Characteristics of Dynamic Capabilities 

Characteristic References 

Dynamic capabilities are stable, structured, and patterned 
organizational processes 

Ambrosini and Bowman 
(2009); Eisenhardt and Martin 
(2000); Winter (2003); Zollo 
and Winter (2002) 

Dynamic capabilities purposefully change organizational 
competences, routines, or resources 

Eisenhardt and Martin (2000); 
Helfat and Peteraf (2009); 
Helfat et al. (2007) 

Dynamic capabilities are used for both exploration and exploitation Schreyögg and Kliesch-Eberl 
(2007); Zollo and Winter 
(2002)  

Dynamic capabilities are built not bought Bowman and Ambrosini 
(2003); Collis (1994) Makadok 
(2001) Teece et al. (1997)   

Dynamic capabilities are expensive to develop and maintain Schreyögg and Kliesch-Eberl 
(2007); Teece and Pisano 
(1994); Winter (2003); Zahra 
et al. (2006); Zollo and Winter 
(2002)  

Dynamic capabilities influence and are influenced by the 
environment in which they operate 

Collis (1994); Eisenhardt and 
Martin (2000); Schreyögg and 
Kliesch-Eberl (2007); Teece 
(2007) 

Dynamic capabilities are a necessary but not sufficient condition for 
competitive advantage 

Eisenhardt and Martin (2000); 
Helfat et al. (2007) 

Dynamic capabilities indirectly influence competitive advantage 
through the competences, routines, or resources they alter 

Bowman and Ambrosini 
(2003); Eisenhardt and Martin 
(2000); Helfat et al. (2007)  

Dynamic capabilities may result in transient competitive advantage Ambrosini and Bowman 
(2009); Eisenhardt and Martin 
(2000); Rindova and Kotha 
(2001) 

 

2.2.3 Sensing, Seizing, and Transforming 

Perhaps the most detailed conceptualization of dynamic capabilities suggests that they 

can be decomposed into the organizational abilities to sense environmental stimuli, to 

determine an appropriate course of action, and then to transform the organization (Teece 

2007).   
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2.2.3.1 Sensing Ability 

As the organizational environment evolves, the ability to sense new opportunities and 

threats is the first critical component of dynamic capabilities. Sensing capabilities are “analytical 

systems (and individual capacities) to learn and to sense, filter, shape and calibrate 

opportunities” (Teece 2007 p. 1326).  These sensing capabilities enable organizations to capture 

“information about what’s going on in the business ecosystem,” both at its core and at its 

periphery (Teece 2007 p. 1324).  Sensing is directly related to the strategic concept of diagnosis, 

a key component of sound business strategy (Teece 2014).  The degree of strategic change 

possible for an organization is influenced by its ability to clearly understand the nature of its 

situation (Rumelt 2011).  The sensing component of a dynamic capability provides a critical 

information filtering function, limiting the volume of data which must be interpreted and 

thereby reducing the cognitive load experienced by organizational decision makers (Helfat and 

Peteraf 2014; Kor and Mesko 2013).  This function is particularly important given the quantity 

of information which must be gathered in order to detect opportunities and threats in the 

internal and external environment (Ambrosini et al. 2009; Hodgkinson and Healey 2011). 

2.2.3.2 Seizing Ability 

Sensing opportunities and threats in the environment is necessary, but not sufficient for 

organizational adaptation. Identified opportunities and threats represent inflection points 

which must be seized upon by building consensus among stakeholders, making effective 

decisions, and investing organizational resources (Teece 2007).  When opportunities and 

threats are identified, there are likely to be multiple competing investment paths, each related 

to a distinct strategic choice. In order to initiate organizational change, “… managerial 
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consensus will be necessary to allow investment decisions to be made” (Teece 2007 p. 1327).  

This consensus building is critical to counteract bureaucratic elements associated with 

organizations which tend to inhibit change (Teece 2007).  

2.2.3.3 Transforming Ability 

Once the organization has a shared understanding regarding the nature of a given 

opportunity or threat, it must make strategic decisions about how to invest its resources in 

order to take advantage of the situation.  In so doing, the firm undertakes the nontrivial task of 

evaluating the risk/reward scenario associated with action versus inaction (Teece 2007).  In this 

way, the organization determines whether the opportunity or threat matters (Ambrosini et al. 

2009).  Consider a scenario in which a company has an opportunity to reorganize its salesforce 

in order to capture additional market share.  The additional rents derived from the 

reorganization must be evaluated against the costs (both monetary and opportunity) of the 

change.  If the firm determines that the reorganization represents a net positive change of 

significance, it will decide to purse the opportunity and plan its investments accordingly.  While 

some have argued that in highly volatile markets, dynamic capabilities take the form of simple, 

experiential routines (Eisenhardt and Martin 2000), dynamic capabilities are both difficult and 

expensive to develop (Winter 2003).  As such, an ability to adequately plan the organization’s 

business model is foundational to the seizing capabilities of an organization (Teece 2007). 

Finally, the organization must transform itself in a way that is consistent with its 

strategic decisions regarding opportunities and threats. Such transformation requires the 

alignment and realignment of specific tangible and intangible assets (Teece 2007) and 

represents the critical execution element of the dynamic capability.  As noted previously, 
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dynamic capabilities impact organizational performance through the ordinary capabilities that 

they realign, transform, or otherwise manipulate.  Thus, for a dynamic capability to enhance 

the competitive stance of an organization, it must alter the capability practices at the 

operational level of the firm (Schreyögg and Kliesch-Eberl 2007).  Such transformational 

capabilities rely heavily on the role of managers to direct and organize business processes in a 

manner that allows change to be performed effectively and in a timely manner (Helfat and 

Peteraf 2014; Hodgkinson and Healey 2011).  As such, transformation may be viewed as closely 

related to the topic business process management.   

In the next chapter, this sense-seize-transform view of dynamic capabilities informs the 

creation of a research model and testable hypotheses designed to examine the relationship 

between BI&A capabilities and organizational performance. 
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CHAPTER 3  

RESEARCH MODEL AND HYPOTHESES 

Building on the BI&A success literature and the dynamic capabilities perspective, this 

chapter develops a research model and hypotheses to examine (1) the relationship between 

BI&A capabilities, dynamic capabilities, and organizational performance, and (2) the 

relationship between BI&A capabilities and BI&A success factors in the extant research.  The 

chapter begins with the development of a conceptual model of BI&A-enabled firm 

performance.  Next, drawing upon this conceptual model, a research model is presented and 

hypothesized relationships are described and justified.   

3.1 A Conceptual Model of BI&A Enabled Firm Performance  

Building on the sense-seize-transform view of dynamic capabilities, this dissertation 

proposes that BI&A capabilities be conceptualized as sensing and seizing components of 

organizational dynamic capabilities. This conceptualization suggests that the relationship 

between BI&A capabilities and firm performance is mediated by organizational business 

process change capabilities, which represent the transformational component of dynamic 

capabilities. BI&A success factors, as identified in extant research, are expected to serve as 

antecedents of BI&A capabilities. The conceptual model presented in Figure 3 illustrates these 

relationships.  
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Figure 3 A Conceptual Model of BI&A-Enabled Firm Performance 
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The conceptual model presented here suggests that BI&A capabilities allow an 

organization to gather data, identify discontinuities in the environment, identify 

maladjustments of capabilities in relation to the environment, facilitate decision making and 

produce a change recommendation to achieve congruence (Sidorova and Torres 2014).  By 

viewing BI&A as the sensing and seizing components of dynamic capabilities, this model 

presents a view of BI&A-enabled firm performance which is consistent with both the BI&A 

success literature (Seddon et al. 2012; Tamm et al. 2013) and with the strategic management 

literature on dynamic capabilities (Helfat et al. 2007; Schreyögg and Kliesch-Eberl 2007; Teece 

2007).   

3.2 Construct Definitions  

The ability to sense endogenous and exogenous events is a fundamental characteristic 

of dynamic capabilities (Helfat et al. 2007; Teece 2007).  Sensing opportunities and threats 

requires the acquisition and interpretation of information about both the internal operation of 

the firm and about its environmental context (Schreyögg and Kliesch-Eberl 2007; Teece 2007).  

Drawing on the definitions presented in Section 2.1.1, BI&A may be viewed as providing 

precisely this type of sensing capability, and is thus well-suited to examination using dynamic 

capabilities as a theoretical lens (Sidorova and Torres 2014).  Therefore, BI&A sensing capability 

is defined here as the organization’s ability to identify and shape opportunities through the 

gathering and analysis of data. Much of BI&A success literature presented in the previous 

chapter views BI&A as a means of providing organizational insight.  As such, BI&A success 

factors identified in extant research are expected to serve as antecedents of BI&A sensing 

capability.  Thus, effective BI&A sensing capability is developed based on technical 
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infrastructure (system quality and data quality) and organizational factors (management 

capability and personnel expertise).  

As BI&A systems evolved out of decision support systems (Arnott and Pervan 2005, 

2014), they are commonly used to facilitate organizational decision making and planning. 

Decision making and planning, along with the development of shared understanding, are 

considered important parts of organizational seizing capabilities  (Teece 2007). Building on 

Teece’s model, this dissertation extends the view of BI&A as an enabler of decision making by 

proposing a BI&A seizing capability construct. BI&A seizing capability is defined here as the 

organizational ability to make decisions, develop shared understanding among relevant 

stakeholders, and formulate an action plan in response to identified opportunities. Seizing 

involves the integration and interpretation of information in order to arrive at a decision to act 

and planning the commitment of resources to support that action.  Thus, an action plan is 

viewed here as the ultimate outcome of BI&A.  This is consistent with the view that effective 

BI&A should result in requests for organizational change (Sidorova and Torres 2014), and is in 

line with the call for research to look beyond insight as an outcome of BI&A (Sharma et al. 

2014).  

Transforming involves the creation, renewal, or reconfiguration of the firm’s ordinary 

capabilities in response to organizational decisions to act (Teece 2007).  This dissertation 

conceptualizes business process change capability as the transformational component of 

organizational dynamic capabilities. Business process change capability is defined here as is the 

firm’s ability to effectively alter its business process to exploit identified opportunities and avoid 

threats. Business process change capabilities are necessary to translate the action plan 
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developed through BI&A seizing capabilities into improved ordinary capabilities, and ultimately, 

improved organizational outcomes.  

The definitions for the remaining constructs employed in this study are derived from the 

extant literature and presented in Table 5 below. 

Table 5 Construct Definitions 

Construct Definition 

Firm Performance The firm’s ability to use its assets to generate revenues, measured in 
monetary terms. 

Functional 
Performance 

The operational efficiency and effectiveness of the firm’s business processes. 

Business Process 
Change Capability 

The firm’s ability to effectively alter its business process to exploit identified 
opportunities and avoid threats. 

BI&A Seizing 
Capability 

The organizational ability to make decisions, develop shared understanding 
among relevant stakeholders, and formulate an action plan in response to 
identified opportunities. 

BI&A Sensing 
Capability 

The organization’s ability to identify and shape opportunities through the 
gathering and analysis of data. 

BI&A Technical 
Infrastructure 

The available tools and data present in the organization to support the 
development of analytical models and other BI&A artifacts. 

BI&A Management 
Capability 

The ability of the organization to manage and support BI&A capabilities 
effectively to deliver business value. 

BI&A Personnel 
Expertise 

The level of professional skills and knowledge possessed by BI&A staff. 

 

In the next section, based on the conceptual model of BI&A-enabled firm performance 

presented here, a research model and its associated hypotheses are developed and justified. 

3.3 Research Model 

The research model employed in this study is grounded in the BI&A success literature, 

the sense-seize-transform conceptualization of dynamic capabilities (Teece 2007), and recent 

research which demonstrates the importance of IT in the development of dynamic capabilities 

(Kim et al. 2011).  The model is presented in Figure 4. 
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Figure 4 Research Model 

 

3.3.1 Functional Performance and Firm Performance 

Firm performance is the firm’s ability to use its assets to generate revenues, measured 

in monetary terms.  Functional performance is defined as the operational efficiency and 

effectiveness of the firm’s business processes.  The relationship between functional 

performance and firm performance is quite intuitive, however IS researchers often overlook the 

mediating role of functional performance when examining the relationship between 

information technology and firm performance (Dehning and Richardson 2002).  The efficiency 

and effectiveness of a firm’s processes heavily influence the financial performance of the 

organization (Rummler and Brache 1990).  Improving the efficiency of organizational processes 

reduces the costs associated with the operation of the firm, thereby improving its bottom line.  

A significant portion of the supply chain, operations management, and enterprise resource 

planning literature focuses on improving firm financial performance by improving the efficiency 

of its processes.  For instance, enterprise resource planning systems have been shown to 

positively influence firm performance through increased efficiency of supply chain functions 

(Wieder et al. 2006).  Effectiveness of business processes ensures that the correct outputs are 
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being produced.  Without such outputs, firms are unable to meet business obligations and see a 

corresponding reduction in their top line.  Research on business process management, 

specifically on the reengineering of business processes, suggests that ineffective processes, as 

measured by poor functional performance, must eventually be replaced in order to protect the 

health and vitality of the firm (Davenport 1992).  Thus, the functional performance of such 

processes are intimately linked to the performance of the firm as a whole. 

From a theoretical perspective, the notion that the performance of ordinary capabilities 

mediates the relationship between dynamic capabilities and firm performance is well 

supported in the strategic management literature (Bowman and Ambrosini 2003; Helfat et al. 

2007; Protogerou et al. 2011; Winter 2003).  This is reflected in calls for the measurement of 

dynamic capabilities to include both measures of technical and evolutionary fitness (Helfat and 

Peteraf 2003).  Technical fitness is conceptualized as the degree to which the capability 

effectively achieves its goal (Helfat et al. 2007).  As such, technical fitness is reflected in the 

functional performance of the capability or process.  Evolutionary fitness is a measure of how 

well the capability allows the firm to survive in the market (Helfat et al. 2007).  Because market 

survival is largely related to the financial health of the organization, firm performance may be 

viewed as a measure of evolutionary fitness.  Both empirical and theoretical support exists for 

the notion that functional performance is a critical antecedent of firm performance, thus the 

following hypothesis is proposed: 

Hypothesis 1: Functional performance is positively associated with firm 

performance. 
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3.3.2 Business Process Change Capability 

Business process change capability is the firm’s ability to effectively alter its business 

process to exploit identified opportunities and avoid threats. Business process change capability 

is conceptualized as the transformative component of organizational dynamic capabilities as 

described by Teece (2007).  Adaptability is integral to the theory of dynamic capabilities (Helfat 

et al. 2007) and allows an organization to optimize its processes in relation to the internal and 

external environment to maximize its performance vis-à-vis competitors (Eisenhardt and Martin 

2000; Schreyögg and Kliesch-Eberl 2007; Zollo and Winter 2002). The link between highly 

configurable processes and performance is well supported in the literature on organizational 

agility (Worren et al. 2002), and IT-enabled transformation is also strongly associated with 

improved organizational performance (Chakravarty et al. 2013).  The successful alteration of 

business processes is expected to result in improved efficiency and effectiveness (Harmon 

2010).  This is due, in part, to the ability of the organization to quickly reconfigure sub-optimal 

processes, rather than being locked-in to rigid organizational structures which perform poorly 

(Hammer 2010; Harmon 2010).  This ability, also referred to as operational agility, enables 

organizations to increase the number of competitive actions available and the complexity of the 

action repertoire (Sambamurthy et al. 2003). Firms which achieve agility through 

reconfiguration of modularized and atomized business processes can out-maneuver competing 

organizations in the market (Sambamurthy et al. 2003).  This view is highly consistent with the 

dynamic capabilities literature which argues that improved firm performance depends on the 

ability to transform ordinary business capabilities (Bowman and Ambrosini 2003; Helfat et al. 

2007).  Thus, the following hypothesis is proposed: 
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Hypothesis 2: Business process change capability is positively associated with 

functional performance. 

3.3.3 BI&A Seizing Capability 

BI&A seizing capability is the organizational ability to make decisions, develop shared 

understanding among relevant stakeholders, and formulate an action plan in response to 

identified opportunities.  Information technology is often associated with organizational efforts 

to transform the way business is done (Brynjolfsson and Hitt 2000). One of the central roles of 

BI&A in organizations is to convert operational data into information to support organizational 

action (Elbashir et al. 2013).  Thus, supporting organizational decision making is one of the 

primary roles of BI&A systems (Arnott and Pervan 2005, 2014).  By synthesizing available data 

and, in some cases, predicting the outcomes of various decisions, BI&A facilitates the selection 

of a specific strategic path (Gangadharan and Swami 2004).   

Any strategic action usually requires the support of various stakeholders (Parmar et al. 

2010).  Thus, before strategic decisions may be enacted, organizational members must develop 

a shared understanding of both the stimulus for such transformation as well as the nature of 

the desired change (Teece 2007).  This reconciliation is important for two reasons.  First, 

consensus building is critical to counteract bureaucratic elements associated with organizations 

which tend to inhibit change (Teece 2007).  Enactment of a particular strategy has associated 

opportunity costs which may negatively impact other parties, thus resulting in stakeholder 

resentment and actions that may run counter to the desired strategy (Lorange and Probst 

2013).  Thus, developing a shared understanding about the nature and importance of the 

desired change is critical for successful implementation.  Second, individual stakeholders may 
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interpret information and resulting decisions differently.  Organizational semiotics suggests that 

different interpretations arise due to the norms used by each observer to tie a sign to an object 

(Stamper et al. 2000).  For effective organizational action, a reconciliation must occur in which 

the norms (primarily cognitive) used by relevant stakeholders are aligned with one another 

(Stamper et al. 2000).   

Finally, once consensus has been reached that a given opportunity or threat is of 

consequence to the organization, planning can be initiated to seize that occasion. Planning, 

specifically the selection of an appropriate business model in the face of an opportunity or 

threat, is highly important for organizational performance (Teece 2007). Such plans are a 

necessary precursor to effective transformation and there is growing support for the 

importance of BI&A in strategic planning (Elbashir et al. 2013; Popovič et al. 2012, 2014). 

Seizing, conceptualized here as decision making, the development of shared 

understanding, and organizational planning, is a precursor to organizational transformation 

(Teece 2007).  Organizational transformation can be both highly complex and highly expensive 

(Winter 2003).  To the extent that a firm can define a roadmap and invest appropriately in the 

infrastructure needed to orchestrate transformation, it is expected to weather that change 

more efficiently than a firm that cannot do so.  This is particularly true in environments 

characterized by high levels of dynamism (Goll and Rasheed 1997).  As managed transformation 

requires, effective decision making, the development of shared understanding, and the creation 

of organizational plans, the following hypothesis is proposed: 

Hypothesis 3: BI&A seizing capability is positively associated with business 

process change capability. 
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3.3.4 BI&A Sensing Capability 

BI&A sensing capability refers to the organization’s ability to identify and shape 

opportunities through the gathering and analysis of data. Sensing is a critical component of 

dynamic capabilities, as unrecognized opportunities cannot be seized upon by organizational 

leadership (Teece 2007). The ability to effectively gather operational data is integral to the 

facilitation of organizational change because it highlights various courses of competitive action 

(Chakravarty et al. 2013; Sambamurthy et al. 2003).  BI&A-enabled sense making can “construct 

order among sets of entities (for example, events, people, actions, and things), making tangible 

a perceived reality that can be enacted” (Lycett 2013 p. 384).  Thus, the ability to sense is a 

necessary precondition to the ability to seize.  Research shows that a fundamental benefit of 

the use of BI&A is the identification of opportunities for change (Chen and Siau 2011; Isik et al. 

2013; Watson and Wixom 2007).  Sensing must not only allow the organization to capture 

information from its external environment, but also from within its own walls.  It has been 

suggested that the ability of an organization to sense stimuli in both the internal and external 

environment serves as a trigger for organizational change (Sidorova and Torres 2014). This is 

consistent with the dual model of process dynamization (Schreyögg and Kliesch-Eberl 2007) 

which argues capability monitoring processes initiate changes in the capability practices of 

organizations. Thus, as effective BI&A capabilities should enable process dynamization through 

monitoring and change initiation mechanisms, the following hypothesis is proposed: 

Hypothesis 4: BI&A sensing capability is positively associated with BI&A seizing 

capability. 



57 

3.3.5 BI&A Technical Infrastructure 

BI&A technical infrastructure reflects the available tools and data present in the 

organization to support the development of analytical models and other BI&A artifacts. It is 

important to note that the term infrastructure is used here in the broadest sense and not only 

reflects system functionality and flexibility, but also the accuracy and dependability of the data 

on which the BI&A solution depends.  Thus, BI&A technical infrastructure includes important 

aspects of both system quality and data quality (presented in Figure 3) that have been 

identified as particularly important in the context of BI&A (Wixom and Watson 2001).   

The technical ability to collect, store, create, analyze, and present information is an 

important part of effective BI&A systems (Laursen and Thorlund 2010), but the creation and 

management of BI&A infrastructure represents a key challenge for BI&A initiatives 

(Gangadharan and Swami 2004; Najjar and Kettinger 2013). BI&A requires costly, specialized IT 

infrastructure (Elbashir et al. 2008), and research indicates the sophistication of BI&A 

infrastructure is a highly significant factor in the successful use of BI&A solutions (Elbashir et al. 

2013). This is consistent with literature which indicates that IT infrastructure is critical to a 

firm’s ability to leverage its IT capabilities (Kim et al. 2011).  

Data quality is important for the effective use of any information system (Wand and 

Wang 1996), but is essential in the context of BI&A (Chaudhuri et al. 2011). Data quality issues 

may arise directly from data sources or may be introduced due to inefficient data processing 

(Isik et al. 2013).  Inadequate data quality has been repeatedly shown to interfere with the 

ability of the organization to derive value from BI&A (Isik et al. 2011, 2013; Tamm et al. 2013; 

Wixom and Watson 2001).  Because data quality influences the validity of the insights derived 
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from BI&A (Yeoh and Koronios 2010), it must be sufficient to support the type of analysis being 

performed (Watson 2009).  Because system quality and data quality are critical to the ability of 

the organization to detect events, the following hypothesis is proposed: 

Hypothesis 5: BI&A technical infrastructure sophistication is positively associated 

with BI&A sensing capability. 

3.3.6 BI&A Management Capability 

BI&A management capability is defined as the ability of the organization to manage and 

support BI&A capabilities effectively to deliver business value. The dynamic capability literature 

suggests that even when organizations possess valuable capabilities or resources, competitive 

advantage depends upon the effective use of these assets by management (Davis and D’Souza 

2013; Helfat and Peteraf 2009; Helfat et al. 2007). The ability of a firm to optimize its BI&A 

value is partially a function of management’s ability to proactively leverage BI&A assets 

(Gessner and Volonino 2005). Further, the literature suggests that IT-enabled capabilities 

require significant coordination, including both the orchestration of internal processes and 

effective management of external stakeholders (DeSanctis and Jackson 1994). Thus the ability 

of BI&A management is likely to have a significant effect on the ability of the organization to 

develop sound information. 

In addition to influencing BI&A capability directly, the influence of management extends 

to BI&A technical infrastructure. Differences in managerial approaches can lead to differential 

technology investments (Ryan et al. 2002), substantially influencing the available set of BI&A 

tools and processes. Due to the complexity of BI&A solutions, product selection is particularly 

complex and requires significant management skill (Ghilic-Micu et al. 2008). 
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Given the importance of BI&A management on the ability of the organization to 

effectively deploy sound BI&A capabilities supported by the appropriate BI&A technical 

infrastructure, the following hypotheses are offered: 

Hypothesis 6: BI&A management capability is positively associated with BI&A 

sensing capability. 

Hypothesis 7: BI&A management capability is positively associated with BI&A 

technical infrastructure. 

3.3.7 BI&A Personnel Expertise 

BI&A personnel expertise is defined as the level of professional skills and knowledge 

possessed by BI&A staff. The skill of technical employees is a significant practical concern 

(Kappelman et al. 2014), and human competency is a critical element of the successful delivery 

of BI&A services (Laursen and Thorlund 2010). Highly capable BI&A personnel are expected to 

produce information which is more accurate, useful, and insightful than personnel with lesser 

skills. In order to maximize the value of data within the organization, BI&A personnel must 

possess excellent mathematical and analytical skills (Najjar and Kettinger 2013).  Personnel 

responsible for the production of insights are, therefore, critical to effectively sensing 

opportunities and threats present in the environment.  In addition, the skills of those tasked 

with consuming that information also play an important role in effective sensing.  If a highly 

skilled analyst produces an excellent model, which is then interpreted by an organizational 

decision maker with little or no expertise working with such models, opportunities and threats 

are likely to be missed.  Thus, information producers and information consumers both play a 

significant role in the identification of occasions for organizational change.  
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Beyond its role as a direct enabler of organizational BI&A capabilities, BI&A personnel 

expertise is expected to influence the development of BI&A management capabilities. As 

previously noted, effective BI&A management requires significant planning, decision making, 

and coordination, and firms with a higher-degree of BI&A personnel expertise are expected to 

approach these management activities with greater skill and knowledge than firms with less 

expertise. For instance, during product selection firms are required to assess the capabilities of 

the various products in relation to current and future demands (Ghilic-Micu et al. 2008). Firms 

with highly capable BI&A personnel may be better able to support such management decisions 

due to a better understanding of product capabilities and the analytical procedures which they 

support. 

Given the critical nature of BI&A personnel expertise on BI&A management and the 

ability of the organization to effectively deploy sound BI&A capabilities, the following 

hypotheses are proposed: 

Hypothesis 8: BI&A personnel expertise is positively associated with BI&A 

sensing capability. 

Hypothesis 9: BI&A personnel expertise is positively associated with BI&A 

management capability.  
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CHAPTER 4  

RESEARCH METHOD 

This chapter describes the research method employed to test the hypotheses presented 

in Chapter 3.   

4.1 Research Design and Rationale 

There are a wide variety of research methods available for the investigation of business 

phenomena (Kerlinger and Lee 2000).  Because each method has its own set of advantages and 

disadvantages, a researcher should carefully consider the research question and select the 

method (or methods) that provide the right mix of precision, generalizability, and contextual 

realism (McGrath 1981).   

After careful consideration of the research questions, the survey method was chosen to 

investigate how BI&A capabilities relate to dynamic capabilities and organizational 

performance.  This study, however, seeks to integrate the BI&A literature and the dynamic 

capabilities perspective in ways previously unexplored in IS research.  As such, the formulation 

of the research model and the creation of the survey instrument was informed by a series of 

semi-structured focus group interviews.  Such mixed method research may result in deeper 

insight than may be gained by the use of a single approach (Trauth and Jessup 2000) and is 

common when research seeks to explain, rather than describe, a phenomenon (Pinsonneault 

and Kraemer 1993).  Conducted concurrently with the review of the literature, these interviews 

provided additional insight into the views held by practitioners regarding BI&A definitions, BI&A 

success, the interaction of BI&A and business process change, and the relationship between 
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BI&A and organizational performance.  Appendices A-E provide additional details on the nature 

of this qualitative investigation. 

Surveys are commonly used to investigate phenomena in the business setting and are 

the dominant approach used in IS research (Orlikowski and Baroudi 1991; Palvia et al. 2003).  

Surveys are appropriate when (Pinsonneault and Kraemer 1993): 

1. The research questions associated with the phenomena under study ask what, 

how, or why 

2. Control of variables is not possible or desirable 

3. Contextual realism is desired 

4. The phenomena occur in the present or recent past 

The survey method was chosen as the approach to test the hypotheses in this dissertation 

because all of the above criteria are applicable for this study’s research questions.  The survey 

method has a number of advantages over other approaches.  First, surveys provide an excellent 

means to measure unobservable data (Bhattacherjee 2012) and are thus well suited to capture 

perceptions related to the importance of BI&A in an organizational setting.  Second, surveys are 

appropriate for exploratory, descriptive, and explanatory research (Pinsonneault and Kraemer 

1993) and are relatively inexpensive to conduct (Kerlinger and Lee 2000).  Third, surveys are 

unobtrusive as compared to other research methods.   This may result in higher rates of 

participation that research methods that are more disruptive to the routines of subjects 

(Bhattacherjee 2012).  Fourth, although they are most frequently used for research at the 

individual level of analysis, surveys may be used at the organizational unit of analysis by 

employing key informants within the target firm (Bhattacherjee 2012; Gupta et al. 2000).  Fifth, 
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surveys allow for the investigation of numerous variables and the detection of small effects 

(Bhattacherjee 2012).  Finally, despite some challenges, the survey method has been shown to 

offer some insight into dynamic capabilities (McKelvie and Davidsson 2009) and this method is 

underrepresented in the BI&A literature (Jourdan et al. 2008).  Given the nature of the research 

described in this dissertation, the survey method is both appropriate and advantageous as 

compared to other alternatives.   

4.2 Instrument Development 

The instrument development for the survey was a multi-step process.  Where possible, 

items were selected from scales that had been validated in prior research.  When no such scales 

existed, new items were developed based on a review of the literature and the researcher’s 

conceptualization of the constructs being measured.  It is important to note that, as implied by 

the literature, several constructs measured in this study are multi-dimensional.  BI&A technical 

infrastructure is conceptualized as consisting of system and data quality, and BI&A personnel 

expertise comprises both information producer expertise and information consumer expertise.  

BI&A seizing consists of the development of shared understanding, decision making, and 

planning while BI&A sensing is made up of internal and external sensing.  All other constructs 

represented in the questionnaire are conceptualized as first-order constructs. 

4.2.1 Q-Sort Procedure 

Once created, the initial questionnaire was evaluated in two ways prior to use.  First, a 

panel of academic experts reviewed each developmental construct, its definition, and its 

associated items in order to evaluate the face validity of the instrument.  This resulted in 

several minor revisions to the items originally proposed.  Second, all developmental items went 
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through a multi-round Q-Sort procedure as described by Moore and Benbasat (1991).  

Following principles of the Delphi method (Dalkey and Helmer 1963),  two panels of academic 

experts not involved in the initial review were assembled to participate in two rounds of 

construct labeling.   

In round one, panel members each separately received a randomized set of index cards, 

each containing an individual survey item. The three judges were asked to sort the items into 

groups and then provide a construct label for each category (Moore and Benbasat 1991).  The 

results of round one were assessed in two ways.  First, the number of categories created by 

each judge was compared to the number of known constructs to ensure that no unrecognized 

factors exist within the survey items.  In addition, the labels provided by each judge were 

compared to the construct names and definitions in order to determine if judges could discern 

the nature of the underlying constructs through an examination of their proposed indicators.  

Each judge identified the correct number of constructs and produced labels that corresponded 

well with the research constructs.  Second, inter-rater reliability was assessed using the AC1 

statistic, a modified version of Fleiss’ kappa that accounts for variance due to sampling random 

raters (Gwet 2008).   The resulting value of 0.85, indicates almost perfect agreement among the 

judges (Landis and Koch 1977). 

In round two, three new panel members received randomized index cards containing 

the survey items as well as one card per construct containing its name and definition.  As in 

round one, judges were asked to categorize each item.  However, in this round experts were 

instructed to associate each category with its corresponding construct.  The AC1 statistic for this 

round was  0.74, indicating substantial agreement (Landis and Koch 1977).  The high levels of 
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agreement between judges and their ability to easily identify the nature and number of 

underlying constructs suggested that construct validity had been established (Petter et al. 

2007).  The resulting questions were assessed using a 5-point Likert scale. 

4.2.2 Pilot Test 

The instrument was further refined through the administration of a pilot test to 

graduate students in the college of business at a large southwestern university.  Although the 

use of college students in social science research has been criticized (e.g., Peterson 2001), 

students were deemed appropriate for two reasons.  First, students with prior work experience 

were solicited from courses in both information systems and management science.  This 

suggests not only a level of familiarity with BI&A technologies, but the ability to provide 

meaningful responses to questions about the use of BI&A in real settings.  Second, the objective 

of the pilot was primarily to assess the psychometric properties of the instrument rather than 

to draw conclusions about the structural model.  At the discretion of their instructor, students 

were offered extra credit in their course for participation in the study. 

Students were recruited through in-class announcements and emails containing links to 

the web-based survey.  Prior to starting the survey, students were presented with an 

Institutional Review Board (IRB) informed consent form which provided an overview of the 

study, its potential risks and benefits, and information regarding confidentiality (see Appendix 

F).  After agreeing to participate, subjects completed the two-part questionnaire.  Part one 

contained items intended to measure the constructs described in Chapter 3.  Part two collected 

demographic data on the respondent (level, role, title, professional experience, duration of 
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employment with the current organization, and experience with BI&A) and their organization 

(industry, size, age, BI&A experience, and BI&A products in use).  

A total of 62 individuals participated in the pilot, with 6 responses being discarded for 

incomplete answers.  This resulted in a usable response rate of 90.32%.  The reliability of the 

instrument was assessed using Cronbach’s alpha.  All constructs had alphas in excess of .80 with 

the exceptions of the data quality dimension of BI&A technical infrastructure (0.772) and the 

shared understanding dimension of BI&A seizing capability (0.758).  However, all alphas 

exceeded 0.70 (Nunnally and Bernstein 1994), thus the instrument was judged to have 

adequate reliability.  An exploratory factor analysis (EFA) was conducted to assess the 

discriminant and convergent validity of the instrument.  Most constructs loaded cleanly on their 

associated factors.  However, the EFA did reveal cross-loading among several items of the BI&A 

sensing capability, BI&A seizing capability, and business process change capability constructs.  

Rather than completely eliminating these items from the questionnaire, they were 

reformulated.  Each problem question was re-evaluated by the researcher and several 

academic experts and reworded for improved clarity.  This process was then followed by two 

additional rounds of Q-Sort as described in Section 4.2.1, which resulted in adequate 

agreement among the judges. 

The details of the final survey instrument are presented in Appendix G. 

4.3 Field Survey 

4.3.1 Sampling Approach 

Assessing BI&A requires a knowledgeable business professional with enough seniority to 

have acquired the organizational vision necessary to accurately report on the effectiveness of 
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their firm’s data collection, analysis, interpretation, and transformation processes.  Because 

there is no easily available sampling frame for this population and business executives tend to 

be both hard to reach and hard to involve in research, a modified snowball sampling technique 

was employed. 

Snowball sampling (Coleman 1959) is a method in which a group of respondents is 

identified which match the criteria for inclusion in a study (Bhattacherjee 2012).  The members 

of this seed group are then asked to recommend other participants which are also qualified and 

may be willing to participate (Coleman 1959; Goodman 1961).  This process continues until the 

sample size is appropriate for the given study.  This approach results in a sample from which 

statistical inferences can be made (Goodman 1961).  The present study employs a common 

modification of this technique.  While Goodman’s approach requires the initial seeds be 

randomly selected from a known sampling frame, snowball sampling is often initiated through a 

purposive and/or convenience sample of members in rare populations (Handcock and Gile 

2011; Thompson 2002).  This approach has been commonly employed by IS researchers (e.g., 

Campbell et al. 2013; Sarker et al. 2010; Warkentin et al. 2011).  The primary benefit of 

snowball sampling is its ability to engage hard-to-reach or hard-to-involve individuals (Sadler et 

al. 2010).  By leveraging the network of the sample seed, the researcher is not only able to 

reach a much larger group of qualified individuals than might otherwise be possible, but each 

individual is recruited by someone known to them.  The personal connection shared between 

recruiters and potential participants is instrumental in increasing participation rates (Gupta et 

al. 2000). 
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4.3.2 Recruitment 

In this study, the primary source for the initial sample was the author’s professional 

network.  Additionally, some members of the advisory board for an information systems 

department at a large southwestern university were solicited for participation.  From these 

groups, individuals were identified that were at the appropriate levels within their organization, 

and had either direct knowledge of their organization’s use of BI&A (potential participants) or 

had access to others which had such knowledge (potential recruiters).  Personalized invitations 

were sent to 227 participants via email or the messaging feature of LinkedIn.  Of these, 127 

invitations asked the recipient to participate in the study and forward the message to others in 

their personal network.  The remaining 100 invitations only asked the recipient to forward the 

message to members of their network.  Because this study is organizational in nature, 

respondents were asked to serve as key informants for their organizations.  Further, an effort 

was made to ensure members of the original sample did not report on the same company in 

order to prevent the possibility of multiple informants for the same organization.  When sharing 

the invitation with members of their personal network, participants were asked to forward the 

message to one individual per company.  All participants had the opportunity to be entered into 

a drawing for one of two $300 gift cards.  Additionally, participants that chose to disclose their 

email address could request a personalized report which compared their responses to the 

aggregate responses of other participants.  Prior to starting the survey, participants were 

presented with an Institutional Review Board (IRB) informed consent form which provided an 

overview of the study, its potential risks and benefits, and information regarding confidentiality 

(see Appendix H).  Similar to the pilot, the questionnaire contained questions designed to 
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measure the constructs presented in Chapter 3 as well as demographic questions on both the 

participant and their organization. 
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CHAPTER 5  

DATA ANALYSIS AND RESULTS 

This chapter describes the steps used to analyze the data collected and presents the 

associated results.  The data were analyzed using a combination of IBM SPSS version 22 and 

SmartPLS 2.0 (Ringle et al. 2005).  SPSS was used to capture descriptive statistics, perform t-

tests, and conduct an exploratory factor analysis.  SmartPLS 2.0 is a software package used to 

perform partial least squares (PLS) structural equation modeling (SEM) and was used test the 

measurement and structural model.  PLS was selected over covariance-based SEM tools such as 

LISREL or AMOS for several reasons.  First, and most importantly, PLS is appropriate when 

research is exploratory and the goal is predicting key targets (Hair et al. 2011).  Because this 

research is the first to investigate the application of the sense-seize-transform 

conceptualization of dynamic capabilities and seeks to predict financial outcomes, PLS is 

appropriate.  Second, PLS achieves a high level of statistical power even with relatively modest 

sample sizes (Hair et al. 2014).  Note, however, that PLS is not a panacea for limitations that 

come with small sample sizes (Lowry and Gaskin 2014).  Because the model employed in this 

study is relatively complex and the final data set contains 137 responses, PLS is more likely to 

converge on a solution than a covariance based technique.  Prior to any further analysis, the 

descriptive statistics for each variable were examined, as were normal probability plots.  Some 

variables were slightly skewed, however PLS is recognized as highly robust to deviations from 

the normal distribution (Hair et al. 2014). 

This chapter begins with a discussion of the response rate, individual and firm 

demographics, non-response bias, and common method bias.  Next, the measurement model is 
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examined in order to assess the psychometric properties of the final survey instrument.  Finally, 

the structural model is evaluated and the results of hypothesis testing are discussed. 

5.1 Response Rate 

As previously discussed, this study used a snowball sampling technique.  Using this 

approach, each participant was encouraged to invite others to participate and thus the 

sampling frame is unknown (Handcock and Gile 2011).  However, some indication of response 

rate may be gleaned by comparing the size of the initial sample (seed) to the total number of 

study participants.  In total, 227 personalized invitations were sent by the researcher over a 32 

day period.  A reminder email was sent to each individual approximately 2 weeks after receipt 

of the initial invitation.  A total of 171 responses were received over a 47 day period.  Of these, 

16 responses were incomplete and were excluded from the survey.  An additional 5 responses 

were identified as duplicate responses for organizations already represented in the sample and 

were also excluded from consideration.  In these situations, the response from the most senior 

respondent was retained because it was assumed they would be best able to represent their 

organization as a key informant.  This left 150 responses.  However, 13 responses came from 

organizations that identified themselves as academic, governmental, or not-for-profit.  Because 

the dependent variable in this research is firm performance (measured in terms of financial 

indicators), these responses were also excluded.  This left 137 responses available for analysis. 

5.2 Firm and Individual Demographics 

The size of the organizations represented in the sample was assessed using two 

questions.  Informants were asked to report both the total revenue of their organization as well 

as the total number of employees (not including contractors).  As shown in Table 6, the majority 
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of organizations reported annual revenues in excess of $1 billion and an employee headcount 

of more than 10,000 individuals.  Responding organizations also represented a wide variety of 

industries.  As previously noted, responses from organizations in the education, government, 

and not-for-profit industry groups were excluded from the analysis due to the financial nature 

of this study’s dependent variable.  However, the remaining responses represented over 25 

different industries with IT services/consulting, financial services/insurance, and 

healthcare/medical as the dominant market segments. 

Table 6 Firm Categorical Variable Demographics 

Demographic Frequency Percent of Total 

Firm Revenue 

Less than $100 million 28 20.44% 
$100 million - $499 million 16 11.68% 
$500 million - $999 million 12 8.76% 
$1 billion or more 70 51.09% 
Don’t know/Not sure 11 8.03% 

Number of Employees 

Less than 100 19 13.8%7 
100-499 24 17.52% 
500-999 0 0.00% 
1,000-4,999 23 16.79% 
5,000-9,999 12 8.76% 
10,000 or more 55 40.15% 
Don’t know/Not sure 4 2.92% 

Industry 

Aerospace/Defense 4 2.92% 
Agriculture 0 0.00% 
Automotive 2 1.46% 
Business Professional Services 6 4.38% 
Chemical 1 0.73% 
Construction 1 0.73% 
Consumer Goods 7 5.11% 
Electronics/Semiconductor 2 1.46% 
Energy 5 3.65% 
Financial Services/Insurance 16 11.68% 
Food Services 2 1.46% 
Healthcare/Medical 11 8.03% 
Hospitality/Travel/Leisure/Tourism 6 4.38% 
IT Services/Consulting 25 18.25% 
Manufacturing 2 1.46% 
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Media/Entertainment 3 2.19% 
Medical Technology/Biomedical 1 0.73% 
Mining/Minerals 2 1.46% 
Printing/Publishing 1 0.73% 
Real Estate 3 2.19% 
Retail/Wholesale 5 3.65% 
Telecommunications 10 7.30% 
Transportation/Distribution 2 1.46% 
Utilities 5 3.65% 
Other 15 10.95% 

 

The number of years of operation and the number of years of experience with BI&A 

were also captured and are presented in Table 7 below. 

Table 7 Firm Continuous Variable Demographics 

Demographic Value 

Years of Operation 

Minimum 0 
Maximum 200 
Mean 46.84 
Standard Deviation 42.55 

Years of Experience 
with BI&A 

Minimum 0.25 
Maximum 50 
Mean 10.13 
Standard Deviation 7.78 

 

In addition to the characteristics of the firm, demographic information was also 

captured for the key informant.  As expected given the aim of reaching senior level business 

professionals, the majority of respondents identified themselves as a manager or above.  The 

informants act largely on tactical issues within their organizations and the majority consider 

themselves both a producer and a consumer of BI&A information.  Informant categorical 

demographic information is presented in Table 8. 
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Table 8 Individual Categorical Variable Demographics 

Demographic Frequency Percent of Total 

Position in the 
Company 

C-Level 19 13.87% 
Senior Vice President/Senior Director* 10 7.30% 
Vice President/Director* 35 25.55% 
Senior Manager* 28 20.44% 
Manager* 17 12.41% 
Supervisor* 5 3.65% 
External Consultant 11 8.03% 
Individual Contributor 12 8.76% 

Role 

Top Management 37 27.01% 
Middle Management 60 43.80% 
Operational Management 16 11.68% 
Non-Management 24 17.52% 

Activities 
Operational 38 27.74% 
Strategic 31 22.63% 
Tactical 68 49.64% 

Relationship to the 
BI&A Function 

Producer of BI&A Information 30 21.90% 
Consumer of BI&A Information 39 28.47% 
Both a Producer and a Consumer of BI&A 
Information 

59 43.07% 

Neither a Producer nor a Consumer of BI&A 
Information 

9 6.57% 

* Or equivalent   
 

Several continuous demographic variables were captured to provide additional insight in 

to the nature of the key informants.  These data are presented in Table 9. 

Table 9 Individual Continuous Variable Demographics 

Demographic Value 

Number of Direct 
Reports 

Minimum 0 
Maximum 100 
Mean 8.88 
Standard Deviation 17.31 

Years of Professional 
Experience 

Minimum 1 
Maximum 40 
Mean 19.26 
Standard Deviation 8.89 
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Years Employed by 
Current Company 

Minimum 0 
Maximum 37 
Mean 6.74 
Standard Deviation 7.53 

Years in Current 
Position 

Minimum 0 
Maximum 15 
Mean 3.39 
Standard Deviation 3.38 

Years of Experience 
with BI&A 

Minimum 0 
Maximum 38 
Mean 8.54 
Standard Deviation 6.23 

 

5.3 Non-Response Bias 

Non-response bias exists when subjects included in the sample do not provide 

responses and differ significantly from those who do respond on the characteristics of interest 

in a given study (Dooley and Lindner 2003).  Non-response bias cannot be detected because 

non-responders provide no data on which to base assessments.  However, non-response bias 

can be estimated by comparing early responders to late responders (Armstrong and Overton 

1977).  The underlying assumption in this approach is that late responders are more similar to 

non-responders than to responders who participate more readily (Kanuk and Berenson 1975).  

The approach of comparing waves of respondents to assess non-response bias is common in IS 

research (e.g., Fang et al. 2014; Furneaux and Wade 2011). 

The data were split into quartiles based on the time elapsed between receipt of the 

initial invitation and the time the survey was completed.  Respondents in the first quartile were 

then compared to those in the fourth quartile on each first-order construct and on continuous 

firm and individual demographic data.  Means were compared using a series of independent 
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samples t-tests.  The t-test assumes homogeneity of variance and thus a Levene’s test for 

equality of variance was also performed.  The results of this analysis are presented in Table 10. 

Table 10 Independent Samples t-Tests for Non-Response Bias 

 Levene’s Test 
for Equality of 

Variances 
t-test for Equality of Means 

 F Sig. t df Sig. 
(2-tailed) 

Mean 
Diff. 

Std. Error 
Diff. 

Construct        
Producer Expertise 0.243 0.623 -1.815 66 0.74 -0.346 0.190 
Consumer Expertise 0.919 0.341 -0.857 66 0.395 -0.147 0.172 
BI&A Management 
Capability 

0.126 0.724 -1.946 66 0.056 -0.353 0.181 

Data Quality 1.198 0.278 0.159 66 0.875 0.029 0.186 
System Quality 0.206 0.651 -1.948 66 0.056 -0.426 0.219 
Sensing – Internal 0.418 0.520 -1.202 66 0.234 -0.228 0.190 
Sensing – External 3.203 0.078 -1.015 66 0.314 -0.184 0.181 
Shared 
Understanding* 

6.814 0.011 -1.590 52.651 0.118 -0.257 0.162 

Planning 0.319 0.574 -1.650 66 0.104 -0.294 0.178 
Decision Making 0.733 0.395 -1.220 66 0.227 -0.228 0.187 
Business Process 
Change Capability 

0.168 0.683 -0.196 66 0.845 -0.034 0.175 

Functional 
Performance 

0.194 0.661 -0.980 66 0.331 -0.191 0.195 

Firm Performance 0.005 0.945 -1.212 66 0.230 -0.221 0.182 
Individual Demographics        

Number of Direct 
Reports 

0.629 0.430 0.537 66 0.593 2.441 4.545 

Years of Professional 
Experience 

0.051 0.821 0.781 66 0.438 1.485 1.902 

Years Employed by 
Current Company 

0.551 0.461 0.203 66 0.840 0.316 1.556 

Years in Current 
Position 

3.704 0.059 .0959 66 0.341 0.772 0.805 

Years of Experience 
with BI&A 

0.299 0.587 -0.037 66 0.970 -0.059 1.580 

Firm Demographics        
Years of Operation 0.595 0.443 0.041 66 0.967 0.382 9.250 
Years of Experience 
with BI&A 

0.912 0.343 -1.315 66 0.193 -2.816 2.141 

* Unequal variances assumed 
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The assumption of homogeneity of variance was violated for the shared understanding 

construct.  However, the t-test is relatively robust to violations of this assumption when the 

group sizes are relatively similar (Pallant 2013).  This holds true for the data examined here, as 

the groups represent the first and fourth quartile.  No demographic factors were found to differ 

significantly between early and late responders.  Thus, there was no evidence of the presence 

of non-response bias. 

5.4 Common Method Bias 

While there is ongoing debate about the severity of common method bias in the social 

sciences (Bagozzi 2011), it remains a threat to the validity of cross-sectional surveys.  When the 

independent and dependent variables are captured using a common method, it is possible that 

relationships found in the data may be a spurious result of the method rather than the 

presence of an actual correlation (Bhattacherjee 2012).  Thus, prior to validating the 

measurement model and performing hypothesis testing, the data were examined for the 

presence of common method bias.  Two approaches were used.  First, Harman’s single-factor 

test was performed in which the unrotated results of a factor analysis were examined to 

determine if a single factor emerged which explained a majority of the variance in the model.  

The results of this test revealed that the first factor accounted for 33.811% of the variance in 

the model, suggesting common method bias was not present.  However, Harman’s single-factor 

test has been criticized for being overly permissive (Podsakoff et al. 2003).  Therefore, a second 

assessment was conducted.  The second test for common method bias was performed using a 

theoretically unrelated marker variable inserted into the questionnaire (Lindell and Whitney 

2001).  This approach is the most prevalent method used in PLS-based research and involves 



78 

the creation of a model in which the marker serves as an independent variable and all other 

constructs serve as dependent variables (Lowry and Gaskin 2014).  If the correlations between 

the constructs are high, then common method bias is likely present (Lindell and Whitney 2001).  

For the purposes of this study, the marker used assessed the diversity policies of the 

organization.  Table 11 presents the correlations between the marker and the other first-order 

constructs. 
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Table 11 Latent Variable Correlation Matrix 
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ProdExp 1.000              
ConExp 0.366 1.000             
ManCap 0.545 0.349 1.000            
DataQual 0.338 0.084 0.309 1.000           
SysQual 0.556 0.297 0.502 0.411 1.000          
SenInt 0.424 0.211 0.506 0.370 0.505 1.000         
SenExt 0.375 0.048 0.526 0.357 0.412 0.707 1.000        
SharUnd 0.327 0.206 0.465 0.360 0.455 0.500 0.498 1.000       
Plan 0.481 0.280 0.594 0.391 0.452 0.591 0.596 0.761 1.000      
Dec 0.470 0.330 0.521 0.480 0.512 0.548 0.521 0.745 0.831 1.000     
BPCCap 0.220 0.123 0.297 0.354 0.405 0.341 0.310 0.457 0.487 0.515 1.000    
FuncPerf 0.297 0.209 0.279 0.407 0.458 0.401 0.318 0.309 0.394 0.492 0.384 1.000   
FirmPerf 0.172 0.187 0.152 0.278 0.311 0.403 0.307 0.346 0.425 0.456 0.409 0.646 1.000  
Marker 0.177 -0.094 0.318 0.145 0.121 0.169 0.321 0.224 0.298 0.253 0.163 0.096 0.126 1.000 
ProdExp = Producer Expertise; ConExp = Consumer Expertise; ManCap = Management Capability; DataQual = Data Quality; SysQual = System 
Quality; SenInt = Internal Sensing; SenExt = External Sensing; SharUnd = Shared Understanding; Plan = Planning; Dec = Decision Making; 
BPCCap = Business Process Change Capability; FuncPerf = Functional Performance; FirmPerf = Firm Performance; Marker = Marker Variable 
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An examination of the correlation matrix reveals that the highest correlation between the 

marker and any other construct is 0.321(external sensing).  This represents a low correlation 

between the two variables (Hinkle et al. 1998), indicating that the majority of variance is 

explained within, rather than shared among, the constructs.  Given these low correlations, 

common method bias was not judged to be present. 

5.5 Assessment of the Measurement Model 

5.5.1 Reliability 

Reliability refers to the “relative absence of errors of measurement in a measuring 

instrument” and implies that repeated measures would produce similar results (Kerlinger and 

Lee 2000 p. 643).  Reliability can be accessed via a test-retest procedure, administration of 

parallel forms of the measurement instrument, or through the use of an internal consistency 

measure (Kerlinger and Lee 2000).  Of these, an assessment of internal consistency using 

Cronbach’s alpha (Cronbach 1951) is the most widely used (Hair et al. 2010).  Values in excess 

of 0.70 are considered acceptable for Cronbach’s alpha, while those exceeding 0.80 may be 

interpreted as good (Hair et al. 2010; Nunnally and Bernstein 1994).  All first-order constructs 

exhibited Cronbach’s alpha values in excess of 0.84.  Thus, the instrument was judged to have 

adequate reliability to proceed to an examination of its validity. 

5.5.2 Validity 

The validity of an instrument is an appraisal of how well it measures what it purports to 

measure (Kerlinger and Lee 2000).  There are several types of validity which are important to 

consider when evaluating a measurement instrument.  Content validity is the degree to which 

the instrument covers the scope of the domain of interest (Huck 2004).  This cannot be 
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assessed statistically.  Rather it is most commonly evaluated by experts involved in the creation 

and review of the instrument (Huck 2004).  As described in Chapter 4, the instrument used in 

this study was reviewed by multiple panels of academic experts, lending weight to argument 

that it possesses adequate content validity.  Further, by incorporating scales used in previous 

research, this instrument draws on constructs that were not only reviewed and assessed at the 

time of their creation, but which have been evaluated by the academy at large.  Therefore, no 

material concerns regarding the content validity of this instrument are warranted. 

External validity is synonymous with generalizability (Kerlinger and Lee 2000).  Like 

content validity, there are no statistical measures to assess the external validity of the findings 

for a given study.  However, there are four well-known threats to the external validity of a 

study: interaction effects of testing, reactive effects of testing, multiple treatment interference, 

and interaction effects of selection biases and the independent variable (Campbell and Stanley 

1963).  Because this research is cross-sectional, there is no previous test and should therefore 

be no interaction effects of testing.  Further, surveys are relatively unobtrusive (Bhattacherjee 

2012; McGrath 1981), thus there is relatively little possibility for testing to unduly influence the 

responses of participants.  Additionally, no participant was exposed to the answers of any 

other, limiting the possibility of multiple treatment interference.  Selection bias remains a 

threat to this research because a non-probability sampling method was used.  However, a 

review of the demographic data reveals that responses were received from individuals at 

various levels, and from a wide variety of industries.  In addition, the organizational use of BI&A 

and the specific tools used in these organizations were diverse.  Therefore, the results of this 

research should be generalizable to the broader population. 
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Construct validity refers to the degree to which a test measures the underlying latent 

constructs it claims to measure and is evaluated through convergent and discriminant validity 

(Huck 2004; Kerlinger and Lee 2000).  Convergent validity is the closeness with which a measure 

relates to the construct it is intended to measure, and discriminant validity is the degree to 

which that measure does not measure other constructs (Bhattacherjee 2012).  Unlike the 

previous types of validity, convergent and discriminant validity can be assess using statistical 

methods.  In this study, convergent and discriminant validity were examined using multiple 

techniques.  First, all items were entered into an exploratory factor analysis (EFA).  The factors 

were extracted using principle component analysis with varimax rotation.  Varimax rotation 

maximizes the sum of variances of required loadings within the factor matrix and generally 

results in clearer separation of the factors (Hair et al. 2010).  The initial EFA employed Kaiser’s 

criterion as the basis for factor extraction which states that factors with Eigenvalues greater 

than one should be retained (Kaiser 1960). Although 13 factors were expected due to the 

presence of 13 first-order constructs represented in the data, the initial EFA produced 14 

factors.  In addition, the EFA revealed that the dimensions of BI&A seizing capability (shared 

understanding, decision making, and planning) loaded together on a single factor.  After 

removing cross-loading items (FinPerf7 and ManCap3) and items which failed to meet the 0.50 

standard for practical significance (Hair et al. 2010) (ManCap2 and ManCap4), the resulting EFA 

revealed a tendency for the dimensions of BI&A sensing capability (internal sensing and 

external sensing) to load together as well.  As such, a final EFA was run and 10 factors were 

extracted (8 first-order constructs, plus the combined dimensions of BI&A sensing capability, 
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and the combined dimensions of BI&A seizing capability).  The resulting factor analysis is 

presented in Table 12 (factors loadings less than 0.40 are suppressed). 

Table 12 Exploratory Factor Analysis 
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ProdExp1 0.756          
ProdExp2 0.710          
ProdExp3 0.730          
ProdExp4 0.585          
ConExp1  0.811         
ConExp2  0.830         
ConExp3  0.808         
ConExp4  0.655         
ManCap1   0.611        
ManCap5   0.705        
ManCap6   0.717        
ManCap7   0.754        
ManCap8   0.768        
DataQual1    0.843       
DataQual2    0.670       
DataQual3    0.848       
DataQual4    0.744       
SysQual1     0.618      
SysQual2     0.602      
SysQual3     0.752      
SysQual4     0.663      
SenInt1      0.531     
SenInt2      0.652     
SenInt3      0.676     
SenInt4      0.628     
SenExt1      0.732     
SenExt2      0.708     
SenExt3      0.790     
SenExt4      0.681     
SharUnd1       0.808    
SharUnd2       0.848    
SharUnd3       0.777    
SharUnd4       0.778    
Plan1       0.749    
Plan2       0.724    
Plan3       0.710    
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Table 12 Exploratory Factor Analysis 
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Plan4       0.648    
Dec1       0.655    
Dec2       0.713    
Dec3       0.724    
Dec4       0.582    
BPCCap1        0.798   
BPCCap2        0.837   
BPCCap3        0.796   
BPCCap4        0.641   
BPCCap5        0.695   
BPCCap6        0.711   
FuncPerf1         0.722  
FuncPerf2         0.708  
FuncPerf3         0.756  
FuncPerf4         0.592  
FuncPerf5         0.702  
FuncPerf6         0.725  
FirmPerf1          0.707 
FirmPerf2          0.826 
FirmPerf3          0.760 
FirmPerf4          0.816 
FirmPerf5          0.759 
FirmPerf6          0.705 
FirmPerf8          0.692 
ProdExp = Producer Expertise; ConExp = Consumer Expertise; ManCap = Management Capability; 
DataQual = Data Quality; SysQual = System Quality; SenInt = Internal Sensing; SenExt = External 
Sensing; SharUnd = Shared Understanding; Plan = Planning; Dec = Decision Making; BPCCap = 
Business Process Change Capability; FuncPerf = Functional Performance; FirmPerf = Firm Performance 

 

Overall, the results of the factor analysis demonstrate good convergent and discriminant 

validity.  The items load highly on the factors they are intended to measure and do not cross 

load with other factors. However, the items for internal and external sensing loaded together 

on a single factor, as did those for shared understanding, planning, and decision making.  These 

constructs represent the dimensions of BI&A sensing capability and BI&A seizing capability 
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respectively.  Exploratory factor analysis is a method of finding highly correlated items and 

works well for analyzing reflective constructs (Hair et al. 2010).  However, the dimensions of 

formative constructs may or may not be correlated with one another and may not factor as 

expected when entered into an exploratory factor analysis.  Theory suggests the presence of 

two dimensions of BI&A sensing capability and three dimensions of BI&A seizing capability, 

therefore no alterations were made to these items or the structural model.  However, several 

items were removed during this phase of the analysis, therefore the reliability of each construct 

was recalculated.  All constructs exhibited Cronbach’s alphas of 0.85 or higher, with some 

ranging as high as 0.94.  Some argue that values above 0.90 call the content validity of the 

construct into question (Hair et al. 2014).  The items employed in this study were reviewed by 

numerous academic experts (see Section 4.2), thus values over 0.90 are more likely to imply a 

high degree of consistency rather than a material issue impacting the content validity of this 

research.  Further, values in excess of 0.90 appear regularly in the discipline’s top journals (e.g., 

Chakravarty et al. 2013; Fang et al. 2014).  The final reliability assessment is presented in the 

summary of the measurement model (see Table 13). 

Convergent validity was also assessed through examination of the outer loadings of the 

indicators and the average variance extracted (AVE).  The outer loading of an item is the square 

root of the communality of that item, i.e. how much variation in an item is explained by its 

associated construct (Hair et al. 2014).  Outer loadings in excess of 0.708 indicate that the 

construct explains at least 50% of the variation of the item (Henseler et al. 2009).  Although this 

number serves as a rule of thumb, weaker outer loadings are common in social science research 

(Hulland 1999) and are often retained if the item makes a significant contribution to the 
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content validity of the construct (Hair et al. 2014).  The AVE is the grand mean of the squared 

values of the outer loadings of each item associated with a construct and thus represents the 

communality of the construct (Hair et al. 2014).  In order to demonstrate adequate convergent 

validity, AVE values should be greater than 0.50 (Henseler et al. 2009) indicating that, on 

average, the construct explains greater than 50% of the variation of its indicators (Hair et al. 

2014).  All outer loadings in this study met the 0.708 guideline with the exception of ManCap1 

(0.645).  The inclusion of this item did not negatively impact the reliability of the construct or 

make a material difference to the AVE, the item was retained.  All observed AVE values 

exceeded the 0.50 guideline, with business process change capability exhibiting the lowest 

value (0.677).  Given the results of the EFA and the examination of outer loadings and AVE 

values, the instrument was judged to have sufficient convergent validity.  The outer loadings for 

each item as well as the AVE for each construct are presented in Table 13. 

Discriminant validity was further assessed by using the Fornell-Larker criterion which 

states that the square root of the AVE should be larger than all latent variable correlations (Hair 

et al. 2014).  If met, this establishes that the construct shares more variance with its indicators 

than with any other construct (Hair et al. 2014).     The square root of the AVE is shown on the 

diagonal in Table 13 and exceeds all off-diagonal values.  Thus, the discriminant validity of the 

instrument is confirmed.  
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Table 13 Measurement Model Summary 

Item 
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ProdExp1 0.898 

0.877 0.732 0.855             
ProdExp2 0.843 
ProdExp3 0.888 
ProdExp4 0.789 
ConExp1 0.822 

0.853 0.696 0.483 0.834            
ConExp2 0.875 
ConExp3 0.863 
ConExp4 0.772 
ManCap1 0.645 

0.879 0.679 0.527 0.248 0.824           
ManCap5 0.852 
ManCap6 0.808 
ManCap7 0.898 
ManCap8 0.892 
DataQual1 0.915 

0.884 0.745 0.345 0.265 0.318 0.863          
DataQual2 0.785 
DataQual3 0.900 
DataQual4 0.846 
SysQual1 0.816 

0.892 0.757 0.552 0.293 0.499 0.476 0.870         
SysQual2 0.881 
SysQual3 0.916 
SysQual4 0.864 
SenInt1 0.785 

0.846 0.685 0.428 0.279 0.520 0.390 0.533 0.828        
SenInt2 0.844 
SenInt3 0.825 
SenInt4 0.854 
SenExt1 0.880 

0.872 0.723 0.368 0.230 0.525 0.355 0.429 0.699 0.850       
SenExt2 0.820 
SenExt3 0.854 
SenExt4 0.847 
SharUnd1 0.898 

0.935 0.837 0.313 0.186 0.461 0.351 0.458 0.507 0.497 0.915      
SharUnd2 0.931 
SharUnd3 0.923 
SharUnd4 0.907 
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Table 13 Measurement Model Summary 

Item 
Standardized 

Loading 
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Plan1 0.885 

0.932 0.831 0.463 0.341 0.589 0.388 0.463 0.581 0.587 0.768 0.911     
Plan2 0.940 
Plan3 0.914 
Plan4 0.906 
Dec1 0.891 

0.927 0.821 0.460 0.362 0.506 0.476 0.555 0.554 0.506 0.736 0.812 0.906    
Dec2 0.934 
Dec3 0.906 
Dec4 0.894 
BPCCap1 0.813 

0.904 0.677 0.230 0.265 0.275 0.355 0.441 0.364 0.315 0.440 0.473 0.526 0.823   

BPCCap2 0.832 
BPCCap3 0.844 
BPCCap4 0.773 
BPCCap5 0.832 
BPCCap6 0.840 
FuncPerf1 0.850 

0.913 0.699 0.281 0.296 0.231 0.448 0.465 0.402 0.296 0.334 0.387 0.506 0.449 0.836  

FuncPerf2 0.874 
FuncPerf3 0.843 
FuncPerf4 0.751 
FuncPerf5 0.801 
FuncPerf6 0.891 
FirmPerf1 0.829 

0.921 0.687 0.155 0.265 0.161 0.306 0.345 0.394 0.304 0.331 0.410 0.452 0.431 0.668 0.824 

FirmPerf2 0.835 
FirmPerf3 0.815 
FirmPerf4 0.800 
FirmPerf5 0.839 
FirmPerf6 0.844 
FirmPerf8 0.803 
ProdExp = Producer Expertise; ConExp = Consumer Expertise; ManCap = Management Capability; DataQual = Data Quality; SysQual = System Quality; SenInt = Internal 
Sensing; SenExt = External Sensing; SharUnd = Shared Understanding; Plan = Planning; Dec = Decision Making; BPCCap = Business Process Change Capability; FuncPerf = 
Functional Performance; FirmPerf = Firm Performance 
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5.6 Assessment of the Structural Model 

5.6.1 Collinearity 

The first step in assessing the structural model is verifying that collinearity between the 

predictor constructs is not excessive.  High collinearity between predictor constructs can 

negatively impact the predictive accuracy of PLS models (Hair et al. 2014).  In order to assess 

collinearity, latent value scores were obtained from the PLS model.  A series of regression 

models were fit in SPSS and the variance inflation factors (VIF) were examined.  The process 

began by examining VIF values associated with the first-order predictors of the model’s second-

order constructs (BI&A technical infrastructure, BI&A personnel expertise, BI&A sensing 

capability, and BI&A seizing capability).  No collinearity issues were detected during this 

evaluation and VIF values ranged from 1.292 to 3.608.  These fall well below the suggested 

criteria of 5.000 (Hair et al. 2014).  Next, collinearity was examined among the predictors of 

BI&A sensing capability, the only construct in the model with multiple antecedents.  The 

maximum observed VIF was 1.504 and thus no collinearity issues were identified during this 

examination. 

5.6.2 Path Coefficients and Coefficients of Determination 

In order to model reflective-formative (Ringle et al. 2012) second-order constructs (also 

known as second-order molar constructs (Chin and Dibbern 2010)) in SmartPLS, a two-step 

process is required (Lowry and Gaskin 2014).  In the first step, a model is tested in which the 

indicators for first-order constructs are repeated on the second-order constructs. Consider the 

example presented in Figure 5. 
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Figure 5 Step One of the Repeated Measures Method in PLS 

 

Constructs AFOC1 and AFOC2 represent the first-order dimensions of construct ASOC and, 

therefore, their indicators are repeated on the second-order construct ASOC.  Because of this, 

AFOC1 and AFOC2 completely explain the variation in ASOC, driving its R-square to 1.00 and 

swamping out the effect of construct B.  In order to address this issue, a second step must be 

performed in which the latent variable scores from step one are captured and used as 

indicators in a second model.   
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Figure 6 Step Two of the Repeated Measures Method in PLS 

 

In Figure 6, the indicator y1 is the latent variable score for construct ASOC, produced by the first 

model.  This indicator captures the effect of constructs AFOC1 and AFOC2 and their original 

indicators.  Similarly, the indicator y2 represents the effect of indicators x5 and x6.  This allows 

for the effects of the first-order constructs to be captured and produces interpretable results 

(Lowry and Gaskin 2014). 

The results of the first step are presented in Appendix I.  The final model was fit using 

the latent variable scores from step one and the PLS algorithm was used to produce path 

coefficients for the relationships between constructs and R-square values for all endogenous 

constructs.  Levels of significance were estimated using a bootstrap technique with 5,000 re-

samples as advocated by Hair et al. (2014).  The results of these procedures are displayed in 

Figure 7. 
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Figure 7 Final Model with Path Coefficients, R-Square Values, and Levels of Significance 
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All relationships in the final model are significant at the 0.001 level with the exception of 

the path between BI&A personnel expertise and BI&A sensing capability.  The R-square values 

range from 0.202 (functional performance) to 0.446 (firm performance), indicating that the 

model explains at least 20% of the variance of each endogenous construct.   

5.6.3 Effect Sizes 

The effect sizes of BI&A personnel expertise, BI&A management capability, and BI&A 

technical infrastructure were calculated in relation to BI&A sensing capability.  The effect size 

(f2) is a measure of the impact a given construct has on the endogenous constructs to which it is 

related (Hair et al. 2014).  The statistic is calculated by observing the difference in the R-square 

value between models in which the construct of interest is included and excluded, and is given 

by the formula: 

𝑓𝑓2 =
𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖2 − 𝑅𝑅𝑖𝑖𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖2

1 −  𝑅𝑅𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖2  

Values of f2 represent small, medium, and large effects at levels of 0.02, 0.15, and 0.35 

respectively (Cohen 1988).  The calculated effect sizes are presented in Table 14. 

Table 14 Assessment of Effect Sizes 

Construct Effect Size (f2) Assessment 

BI&A Personnel Expertise 0.007 No Effect 
BI&A Management Capability 0.169 Medium Effect 
BI&A Technical Infrastructure 0.117 Small Effect 

 

5.6.4 Predictive Relevance 

In addition to examining the coefficient of determination for endogenous variables in 

order to gauge a model’s predictive relevance, the Q2 statistic should be calculated (Hair et al. 
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2014).  Q2 represents the how well the model can predict the observed data by selectively 

excluding observations and comparing the predicted value to the actual value (Hair et al. 2014).  

The Q2 statistic for each endogenous variable was calculated using a blindfolding technique 

with an omission distance of 5.  Q2 values that are greater than zero indicate the model has 

predictive relevance (Hair et al. 2014).  The resulting Q2 measure are presented in Table 15 

below, along with R-square values for comparison. 

Table 15 Assessment of Predictive Relevance 

Construct R2 Q2 

BI&A Management Capability 0.236 0.224 
BI&A Technical Infrastructure 0.232 0.227 
BI&A Sensing Capability 0.420 0.415 
BI&A Seizing Capability 0.403 0.392 
Business Process Change Capability 0.272 0.267 
Functional Performance 0.202 0.193 
Firm Performance 0.446 0.447 

 

5.6.5 Observed Power 

Calculated values of statistical power indicate whether the model is strong enough to 

detect effects that actually do exist (Lowry and Gaskin 2014).  Because theory suggests a 

relationship between BI&A personnel expertise and BI&A sensing capability and no significant 

relationship was found in this study, it is important to ensure the model has sufficient statistical 

power to detect effects between these constructs.  As such, a power analysis was performed 

for BI&A sensing capability at the 0.05 probability level.  The resulting observed value, >0.999, 

far exceeds the recommended minimum of 0.80.  Thus, the model possesses sufficient 

statistical power to detect a relationship between BI&A personnel expertise and BI&A sensing 

capability if present. 
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5.6.6 Hypothesis Testing Results 

The analysis in the preceding sections suggest that the measurement model is sound 

and adequate for use in testing this studies hypotheses.  As shown in Figure 7, all paths were 

found to be highly significant with the exception of the relationship between BI&A personnel 

expertise and BI&A sensing capability.  This remains true even when controlling for revenue, 

number of employees, firm age, and years of experience with BI&A.  As such, the model 

supports all proposed hypotheses with the exception of hypothesis 8.  The hypothesis testing 

results are summarized in Table 16. 

Table 16 Hypothesis Testing Summary 

Hypothesis Path 
Coefficient t-Value Supported? 

Hypothesis 1: Functional performance is positively 
associated with firm performance. 

0.668 11.233 Yes 

Hypothesis 2: Business process change capability is 
positively associated with functional performance. 

0.449 6.007 Yes 

Hypothesis 3: BI&A seizing capability is positively 
associated with business process change capability. 

0.522 6.487 Yes 

Hypothesis 4: BI&A sensing capability is positively 
associated with BI&A seizing capability. 

0.635 10.180 Yes 

Hypothesis 5: BI&A technical infrastructure sophistication 
is positively associated with BI&A sensing capability. 

0.321 4.372 Yes 

Hypothesis 6: BI&A management capability is positively 
associated with BI&A sensing capability. 

0.375 4.721 Yes 

Hypothesis 7: BI&A management capability is positively 
associated with BI&A technical infrastructure. 

0.481 7.292 Yes 

Hypothesis 8: BI&A personnel expertise is positively 
associated with BI&A sensing capability. 

0.064 0.897 No 

Hypothesis 9: BI&A personnel expertise is positively 
associated with BI&A management capability. 

0.475 6.648 Yes 
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CHAPTER 6  

DISCUSSION, LIMITATIONS, AND IMPLICATIONS 

The goal of this dissertation was to improve our understanding of the mechanism 

through which BI&A enables improved organizational outcomes.  This study draws upon the 

BI&A success literature from the IS discipline and the dynamic capabilities perspective from 

strategic management in order to develop and test a model of BI&A-enabled firm performance.  

In so doing, this dissertation addresses its stated research questions:   

1. How do BI&A capabilities relate to dynamic capabilities and organizational 

performance? 

2. How do BI&A capabilities, conceptualized as components of dynamic capabilities, 

relate to BI&A success factors in the extant literature? 

This chapter begins with a discussion of the findings of the study.  It then presents the 

implications of this research for IS academicians and practitioners.  Next, the limitations of this 

work are described and suggestions for future research are offered.  Finally, the dissertation 

concludes with a discussion of the contributions of this work. 

6.1 Findings and Discussion 

The findings of this dissertation may be considered in three parts: the role of BI&A in 

dynamic capabilities, the relationship between those dynamic capabilities and improved firm 

performance, and BI&A success factors. 

6.1.1 The Role of BI&A in Organizational Dynamic Capabilities 

From a definitional perspective, the IS literature has considered the ability to sense 

opportunities and to seize those opportunities as elements of organizational agility 
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(Chakravarty et al. 2013; Sambamurthy et al. 2003) and has not generally examined these 

abilities separately.  However sensing and seizing are conceptually distinct, involving different 

activities and, often, different organizational resources (Teece 2007).  Consistent with this view, 

this dissertation decouples these concepts and demonstrates that BI&A sensing capability is 

positively associated with BI&A seizing capability.  In so doing, this research provides additional 

insight into the nature and operation of organizational agility, and confirms the notion that 

organizations that can sense a wider variety of competitive actions, also seize a greater number 

of opportunities than their rivals (D’Aveni 1994).   

This dissertation also finds support for the link between the ability of an organization to 

develop shared understanding, make decisions and formulate plans and its ability to effectively 

transform its organizational processes.  This finding aligns with research from the field of 

strategic management that suggests that rationality, conceptualized in terms of decision 

making and planning effectiveness, is fundamental to improving firm performance (Goll and 

Rasheed 1997).  Sensing and seizing functions are largely about value creation.  Consider a 

situation in which the sensing capability of an organization uncovers an opportunity and the 

seizing capability of that firm invests resources appropriately to exploit that situation.  

Alternatively, the sensing capability might detect an organizational threat and the seizing 

capability may lay the groundwork for the organization to mitigate the danger.  In both cases, 

value has been created for the firm.  However, for the firm to experience improved outcomes, 

it must act.  In other words, improved organizational outcomes require both the creation of 

value and the appropriation of value.  Despite research which suggests a possible tradeoff 

between these functions (Mizik and Jacobson 2012), the findings of this dissertation show that 
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firms that can create more value through both their sensing and their seizing capabilities are 

better at transforming their business processes to capture that value. 

6.1.2 The Relationship between Dynamic Capabilities and Firm Performance 

Supporting the ability of organizations to quickly modify their business approach in 

order to improve the functional performance of business processes is a fundamental 

component of business process management (Hammer 2010).  Organizations that possess 

these capabilities have often fully documented the resources and control-flow dependencies of 

their processes and designed them to be more modular (Harmon 2010; Ouyang et al. 2010).  

Thus, the alteration of such processes is easier and can be exercised to improve their functional 

performance (Harmon 2010).  While this dissertation did not inquire about business process 

management capabilities explicitly by name, business process change capability implies many of 

the same characteristics.  Specifically, the concept of business process change capability 

captures the ability to rapidly modify organizational business processes, as well as the ability to 

alter the resources used in those processes.  As expected, this study finds that firms that 

possess higher levels of this capability achieve higher levels of functional performance in their 

business processes.  This is consistent with the view that dynamic capabilities operate through 

their influence on the ordinary, value-generating processes of the firm (Bowman and Ambrosini 

2003; Helfat and Peteraf 2003; Helfat et al. 2007; Winter 2003).  

The notion that the functional performance of ordinary capabilities influence the 

performance of the firm is foundational to the dynamic capabilities perspective (Helfat et al. 

2007; Teece et al. 1997; Winter 2003).  As previously noted, this link is quite intuitive.  If two 

firms possess identical business processes but firm A executes those processes more efficiently 
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than firm B, firm A would be expected to experience lower costs and/or higher productivity and 

should outperform firm B in the market.  This relationship has been studied extensively in the 

supply chain management literature and, in that context, has largely been found to be related 

to cost reduction due to increased efficiency (Shao et al. 2012).  This dissertation extends this 

research by investigating the relationship between the functional performance of 

organizational business processes and firm performance and finds a strong, positive 

relationship between these constructs. 

6.1.3 BI&A Success Factors 

Through an extensive review of the literature on BI&A success factors, this study 

proposes BI&A personnel expertise (information producer expertise and information consumer 

expertise), BI&A technical infrastructure (system quality and data quality), and BI&A 

management capability as representative of the broad range of success factors used in prior 

research.  The findings of this study support the premise that these factors are important to 

developing BI&A as an effective means to capture both environmental and organizational 

information.  Consistent with the IS success literature, the role of BI&A management capability 

is highly important to BI&A sensing capabilities, both directly and indirectly through its effect 

on BI&A technical infrastructure.  This is evident in both the observed path coefficient for the 

direct relationship as well as its calculated effect size.  This finding is consistent with the view 

that managers are critical to the successful integration of BI&A with business processes 

(Elbashir et al. 2011).  Management not only champions the use of BI&A, but enacts policies 

that may have a profound impact on the success of BI&A initiatives (Clark and Jones 2008).  The 

finding that management capability is highly associated with the quality of technical 
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infrastructure and the sensing component of BI&A provides insight into why it has been so 

closely tied to success and the BI&A maturity of organizations (Rajterič 2010).   

While slightly lower in terms of magnitude, BI&A technical infrastructure also has a 

significant role in the development of BI&A sensing capabilities.  The quality of information 

systems and the data they provide are foundational elements of IS success (DeLone and 

McLean 1992, 2003).  These elements are particularly important in systems which are designed 

to support decision making and have been demonstrated as critical factors to consider when 

examining the success of BI&A systems (Nelson et al. 2005).  Tamm et al. (2013) claim there are 

three paths to value from BI&A: advisory services to decision makers, embedding analytics 

capabilities in operational systems, and empowering end-users by providing tools for evidence-

based decision making.  They note that issues related to the quality of the underlying systems 

and data represent a threat to each path.  The results of this dissertation support this 

conclusion but provide additional insight, demonstrating that these quality issues primarily 

interfere with the ability of the organization to capture data from its internal and external 

environment. 

Perhaps the most interesting finding related to the BI&A success factors is the non-

significant effect of BI&A personnel expertise on BI&A sensing capabilities.  This finding is 

surprising in light of the literature which suggests that human competency is an important 

antecedent of effective BI&A use (e.g., Davenport 2006; Elbashir et al. 2011; Rajterič 2010; 

Wixom and Watson 2001).  Post-hoc testing revealed that this relationship remained non-

significant even when personnel expertise was considered strictly from the information 

producer or information consumer perspective.  A Sobel test confirmed that the effect of BI&A 
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personnel expertise on BI&A sensing capability is fully mediated by BI&A management 

capability (z-score = 3.894).  Although much of the literature suggests that personnel expertise 

is critical for the sensing function, it has also been argued that in successful organizations, 

highly-skilled individuals must interact with and communicate insights to domain experts within 

the organization (Chen et al. 2012).  This view suggests that personnel expertise may be more 

closely aligned with BI&A seizing capability.  Post-hoc testing of this premise confirmed the 

presence of this relationship (path coefficient = 0.232, t-value = 2.695).   

6.2 Implications for Research 

This study indicates that the effective use of BI&A, viewed through the theoretical lens 

of the sense-seize-transform conceptualization of dynamic capabilities (Teece 2007), is 

associated with improved organizational outcomes.  The results of this research have several 

interesting implications for academicians interested in the organizational effects of BI&A. 

6.2.1 BI&A as an Organizational Capability 

By grounding this research in the dynamic capabilities perspective, this dissertation 

differs from the bulk of the literature on BI&A.  Much of the extant literature on the topic of 

BI&A focuses heavily on aspects of the technology (Chen et al. 2012; Sidorova et al. 2013).  

However, this study presents the argument that in order to evaluate the impact of such 

technologies on organizational outcomes, they must be viewed as organizational capabilities.  

Thus, BI&A should be conceptualized as a set of organizational and managerial capabilities, not 

simply technical assets.  This dissertation also develops and validates two specific BI&A 

capability constructs (BI&A sensing capability and BI&A seizing capability) and places them in 

the nomological net implied by the sense-seize-transform model of dynamic capabilities.  This 
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provides future researchers not only with an alternative conceptualization of BI&A, but also an 

overarching framework with which to evaluate other aspects of BI&A use. 

6.2.2 Dynamic Capabilities in BI&A Research 

The dynamic capabilities perspective offers a new approach to gauge the impact of BI&A 

on organizational outcomes.  The use of the dynamic capabilities perspective as a theoretical 

lens to examine firm outcomes is rare in IS research, and relatively few BI&A researchers have 

drawn heavily on the dynamic capabilities perspective (e.g., Chen and Siau 2011; Elbashir et al. 

2013; Jalonen and Lönnqvist 2009; Seddon et al. 2012; Sharma et al. 2010, 2014) and the sense-

seize-transform conceptualization is entirely absent.  Given the importance of BI&A in capturing 

data from the environment and supporting organizational decision making, this absence is 

particularly surprising.  By introducing the sense-seize-transform conceptualization into the 

BI&A literature, this dissertation provides a framework for assessing the strategic importance of 

BI&A which aligns well with its organizational function.  Further, this research argues for the 

importance of considering the impacts of BI&A on the transformational capabilities of the 

organization and demonstrates that these capabilities are the critical missing link between BI&A 

and organizational performance.  In so doing, this dissertation answers the call for research 

which sheds light on the mechanisms through which BI&A enables improved financial outcomes 

(Jourdan et al. 2008; Sharma et al. 2014). 

6.2.3 Decomposing IT-Enabled Agility 

The IS literature traditionally views agility as composed of two parts: sensing and 

responding.  This conceptualization is evident in definitions of agility as “the ability to detect 

and seize market opportunities with speed and surprise” (Sambamurthy et al. 2003 p. 238) or 
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“the ability of firms to sense environmental change and respond readily” (Overby et al. 2006 p. 

120).  While these definitions imply that agility is a compound concept, it is rarely 

operationalized as such in IS research (e.g., Chakravarty et al. 2013; Tallon and Pinsonneault 

2011; Tiwana and Konsynski 2009).  This study suggests there may be much to be gained by 

decomposing agility beyond sensing and responding.  When organizational change is viewed 

through the lens of dynamic capabilities, an alternative conceptualization emerges in which 

agility may be viewed in terms of sensing, seizing, and transforming.  When operationalized in 

this manner, it may become evident that some factors have a differential influence on the 

components of agility and improve our understanding of how IT enables agile organizations. 

6.2.4 BI&A Success 

As noted in Chapter 2, there are numerous success conceptualizations present in the 

BI&A literature and a profusion of factors which have been argued as critical to the success of 

BI&A initiatives.  While each of these studies and the factors they present add to our 

understanding of BI&A, the volume of success factors may be unwieldy, especially in research 

where success factors are tangential to the primary inquiry.  Through a comprehensive 

literature review and guided by the IS success model (DeLone and McLean 1992, 2003) and the 

strategic alignment model (Henderson and Venkatraman 1992), this research consolidates 

these factors into BI&A personnel expertise (information producer expertise and information 

consumer expertise), BI&A technical infrastructure (system quality and data quality), and BI&A 

management capability.  This consolidated set of success factors provides future researchers 

with a parsimonious set of success constructs with which may be used to investigate BI&A 

phenomena. 
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This dissertation also reinforces the claim that the ultimate measure of BI&A success is 

improved organizational performance.  Outcomes such as improved decision quality, while 

valuable, represent intermediate benefits.  Such benefits presume that the organization is 

willing and able to act upon those decisions (Sharma et al. 2014).  However, firms rarely have 

latitude to act without restriction, and therefore, in order for decisions to impact outcomes 

they must fall within the constraints that regulate corporate action (Hannan and Freeman 

1977).  Thus, the ultimate measure of BI&A success lies in the effect of the information it 

produces on the performance of the firm (DeLone and McLean 1992, 2003). 

6.3 Implications for Practice 

In addition to the implications of this research for the academy, the findings of this 

dissertation have implications to organizations seeking to maximize the impact of their BI&A 

investments. 

6.3.1 The Role of Seizing 

While BI&A is often considered in terms of its ability to support decision making (Arnott 

and Pervan 2005, 2014; Clark et al. 2007), little research exists related to how BI&A influences 

the organizational decision-making process.  The notion of an organizational decision making 

process is embodied in the BI&A seizing capability described in this research.  Beyond simply 

using insights produced by BI&A to inform decisions, firms must invest significant resources in 

the development of shared understanding among organizational stakeholders.  Good decisions 

are characterized by their quality and their acceptability (Sharma et al. 2014).  Neglecting to 

build understanding and consensus among stakeholders may result in non-productive or 

counter-productive actions within the decision-making body.  Similarly, quality decisions are of 
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little value without effective planning.  Capturing the value associated with opportunities and 

mitigating the dangers associated with threats requires the investment of organizational 

resources (Teece 2007).  This dissertation conceptualizes this investment as a planning function 

which lays the groundwork for organizational transformation.  As such, organizations are 

encouraged to avoid thinking about BI&A as a technical asset.  Rather, it should be 

conceptualized as a socio-technical organizational capability.  In so doing, firms may be more 

readily able to consider the human aspects of BI&A use and focus on important factors such as 

the development of shared understanding, decision making, and planning. 

6.3.2 The Importance of Business Process Change 

The underlying assumption in the BI&A literature to date has been that if BI&A enables 

improved decision making, deriving value from those decisions is trivial (Sharma et al. 2014).  

However, altering organizational practices is both difficult and expensive (Teece 2007; Winter 

2003). This dissertation argues that in order to realize the benefits of BI&A, it is insufficient to 

simply gain insight. Organizations must respond to the information provided by BI&A systems 

by reconfiguring organizational resources in a manner that adequately implements their 

decisions.  Firms that rarely capture the expected value of BI&A are encouraged to examine the 

insights being produced by their BI&A process in the light of their organizational ability to act 

upon those insights.  This evaluation may result in one of several conclusions.  First, the firm 

may find that the insights produced by BI&A are not implementable.  Organizations which 

continue to attempt non-viable adaptations will not only fail to realize the benefits of BI&A, 

they will experience negative financial outcomes and likely be penalized in the market.  Second, 

the firm may determine that, while the insights produced are actionable, they have been poorly 



106 

implemented.  Such actions fail to fully capture the opportunities identified through BI&A 

activities. 

6.3.3 Importance of Internal and External Sensing 

Sensing opportunities and threats in the business environment is a highly publicized 

advantage of employing BI&A technologies.  Such uses are generally known as competitive 

intelligence (Vedder et al. 1999) or environmental scanning (Lau et al. 2012).  While 

understanding the competitive environment in which it operates is of significant value for a 

firm, identifying opportunities and threats that arise endogenously is also useful.  This study 

argues for the importance of both internal and external sensing in order to identify 

opportunities and threats.  Organizations are encouraged to look for opportunities to turn the 

sensing capacity of their BI&A capabilities inward in order to monitor other organizational 

capabilities (Torres and Sidorova 2015).  Integrating BI&A and BPM systems is one way in which 

organizations might achieve this goal (zur Muehlen and Shapiro 2009).   

6.3.4 Developing Effective BI&A 

This research distills the multitude of success factors present in BI&A research into a 

manageable number of important considerations for effective BI&A.  Practitioners seeking to 

improve their organizational use of BI&A are encouraged to improve the quality of the technical 

solution and the underlying data on which it depends.  Further, in recognition that BI&A must 

be considered an organizational capability rather than simply a technical asset, the organization 

must devote considerable resources to the development of its personnel.  Effective hiring 

practices and professional development efforts for technical staff are essential.  However, this 

study also suggests that the skills of those tasked with the interpretation of insights derived 
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from BI&A should not be neglected.  Technologies such as visualization may improve 

interpretations of complex data (Chaudhuri et al. 2011), but such interpretations may still 

require considerable skill (Gegenfurtner et al. 2011).  Thus, effective BI&A requires highly skilled 

information producers and information consumers.  This research also points to the importance 

of the role of management in the effective use of BI&A.  Managers should be encouraged to 

promote the use of BI&A within the organization, as well as standardize BI&A processes and 

look for mechanisms to improve user satisfaction.   

6.4 Limitations and Future Research 

This dissertation should be considered in the light of several important limitations.   

6.4.1 Snowball Sampling 

This research used a non-probability snowball sample, the seeds of which consisted of 

individuals in the author’s personal network.  The primary concern for this approach is the 

possibility of selection bias (Atkinson and Flint 2001).  This concern arises due to the fact that 

population characteristics are not estimated directly from the sample.  Rather, that estimation 

occurs through the social network of the sample seeds (Salganik 2006).  Several techniques 

were employed in this research to prevent selection bias.  First, the use of a relatively diverse 

set of sample seeds has been found to improve the representativeness of the sample (Sadler et 

al. 2010).  Despite seeds being chosen from the personal network of the author, the initial seed 

consisted of individuals representing the business professional services, chemical, education, 

energy, financial services, food services, government, healthcare, hospitality, insurance, IT 

services, legal, manufacturing, media and entertainment, medical technology, not-for-profit, 

real estate, retail, software, telecommunications, transportation, and utilities industries.  
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Second, it has been suggested that the use of multiple gatekeeper access points may improve 

the characteristics of the sample (Christopoulos 2009).  In this study, 100 individuals were 

selected to play this role by serving as recruiters only.  While some have argued that 

asymptotically unbiased samples are possible no matter how seeds are selected (Salganik and 

Heckathorn 2004), the use of snowball sampling remains a possible limitation of this work.  

Future research would be well served to replicate this study with a larger sample (Atkinson and 

Flint 2001), or identify an appropriate sampling frame from which a random sample may be 

drawn. 

6.4.2 Relationships between Dynamic Capabilities Concepts 

While the sense-seize-transform conceptualization of dynamic capabilities informs this 

research, much remains to be learned about the nature of the interaction between these 

components.  Teece (2007) primarily characterizes the relationship between sensing, seizing, 

and transforming in terms of a sequential process.  However, he also notes that there is some 

level of tension that may exist between these elements, which suggests the relationship may be 

more complex.  For instance, the relative emphasis firms place on value appropriation as 

compared to value creation has been shown to alter firm value (Mizik and Jacobson 2012).  

While this dissertation acknowledges the possibility that alternate models may shed additional 

light on the effect of sensing, seizing, and transforming on organizational performance, it does 

not explicitly test these alternatives.  Future research should explore the possibility that 

sensing, seizing, and transforming operate in parallel, have interaction effects, and represent 

first-order dimensions of a higher-order construct.  Importantly, it should be considered that 

feedback may exist between these capabilities as noted during the qualitative investigation (see 
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Appendix A).  For instance, an organization considering an opportunity in the seizing phase 

(developing shared understanding, making decisions, and planning), may determine that 

additional information is necessary to capitalize on the situation and re-engage sensing to 

acquire additional insight.  Thus future research might also include simulation or qualitative 

approaches guided by systems theory to identify the presence and nature of causal loops within 

this phenomenon. 

6.4.3 Perception Based Performance Measures 

This study employed perception-based evaluations of functional and financial 

performance measures.  There are two factors which made this necessary.  First, this study was 

not limited to publically traded companies and thus financial reports were not available for all 

organizations surveyed.  Second, in order to protect the anonymity of participating 

organizations, respondents were not forced to disclose their organization name (though many 

chose to do so).  As such, even if data were available, there was no means to match it to the 

organizational responses captured.  While the use of perception based performance measures 

is common in capabilities and strategic management research (e.g., Chakravarty et al. 2013; Kim 

et al. 2011; Wang and Bansal 2012) it should be noted that such measures are the self-reported 

evaluations of the participants involved.  Future research which identifies third-party data 

sources would be useful in confirming the findings of this study. 

6.4.4 Cross-Sectional Approach 

Finally, this study uses a cross-sectional research method.  Dynamic capabilities often 

take a significant time to develop and the effects of those capabilities on organizational 

performance may occur over time (Helfat et al. 2007; Teece et al. 1997).  Longitudinal studies 
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that consider the development of sensing, seizing, and transforming over time would add to our 

understanding of how the growth of these capabilities influences organizational performance. 

6.5 Conclusion 

The purpose of this dissertation was to explore the role of BI&A as a component of 

dynamic capabilities which enables organizational outcomes, and to evaluate BI&A success 

factors in relation to this new conceptualization of BI&A.  By viewing BI&A as the sensing and 

seizing components of organizational dynamic capabilities, this research developed a model of 

BI&A-enabled firm performance.  This research finds that BI&A personnel expertise, BI&A 

management capability, and BI&A technical infrastructure are important success factors for 

BI&A capabilities.  More importantly, this study finds that BI&A sensing capabilities, BI&A 

seizing capabilities, and business process change capabilities influence firm performance 

through their effect on the functional performance of business processes. 

This study extends the literature on BI&A in five important ways.  First, this research 

establishes a theoretical framework for the role of BI&A in achieving firm performance which is 

grounded in existing theory. The dissertation not only demonstrates the relationship between 

the use of BI&A and firm performance, but describes the mechanism through which that 

relationship operates.  Thus, this study answers the calls for research on the organizational and 

strategic uses of BI&A and their impact on firm performance (Jourdan et al. 2008; Sharma et al. 

2014). Second, by drawing on the sense-seize-transform view of dynamic capabilities (Teece 

2007), this dissertation proposes a new conceptualization of BI&A as sensing and seizing 

organizational capabilities. Such conceptualization can provide a theoretical basis for future 

research into the organizational role of BI&A. Third, consistent with the view that the value of 
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IT is derived by its impact on organizational business processes (Melville et al. 2004), this 

research demonstrates that the value of BI&A is mediated by the business process change 

capability of the firm.  Fourth, by using the more granular sense-seize-transform grammar to 

describe the nature of organizational change, this dissertation provides an alternative means to 

explain the concept of IT-enabled organizational agility.  Fifth, this dissertation offers BI&A, 

coupled with business process change capability, as a concrete example of a dynamic capability 

and clarifies the role of BI&A in the dynamization of organizational processes. Finally, this 

dissertation shows how BI&A capabilities are related to BI&A success factors identified in prior 

research. 
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APPENDIX A 

DISCUSSION OF QUALITATIVE STUDY 
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A qualitative analysis of semi-structured focus group interviews was undertaken in order 

to inform the creation of the research model and instrument.  Semi-structured refers to the fact 

that questions have been prepared in advance but may be supplemented with additional 

questions which are improvised by the researcher based on insight gleaned from initial 

participant answers (Wengraf 2001).  Interpretive research methods such as the approach 

described here, are useful in the early phases of research where the focus is exploratory, and 

can provide a deeper understanding of the phenomena than quantitative approaches alone 

(Orlikowski and Baroudi 1991).  Such techniques are particularly useful when the existing 

literature is lacking or immature, and can be used to validate or supplement concepts drawn 

from prior research (Bock et al. 2005).  While research on BI&A is plentiful, few studies have 

attempted to theoretically describe the nature of its impact on firm performance (Jourdan et al. 

2008; Sharma et al. 2014), and even fewer have attempted to describe BI&A phenomena 

through the theoretical lens of dynamic capabilities.  Thus, conversations with groups of 

business professionals whose jobs require either the development or use of BI&A artifacts on a 

regular basis is appropriate to better understand its role in organizations.  These discussions 

were conducted concurrently with the review of the literature, and provided additional insight 

into the views held by practitioners regarding BI&A definitions, BI&A success, the interaction of 

BI&A and business process change, and the relationship between BI&A and organizational 

performance.   

The qualitative study sought to include a broad cross-section of business professionals 

from a wide selection of industries.  Such a sample helps to ensure that no industry-, 

organizational-, or role-specific concerns dominate the final model and provide insight into 
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capability dynamization in the light of market differences (Eisenhardt and Martin 2000).  

Additionally, participants were sought which were of sufficient rank within the firm to be able 

to accurately assess the role of BI&A in organizational decision making and its influence on 

organizational strategy.  To achieve these goals, a convenience sample of senior BI&A 

information producers and information consumers was drawn from business professionals in a 

wide variety of industries.  Individuals were identified through the personal contacts of the 

researcher and by inviting the participation of members of the advisory board for an 

information systems department at a large southwestern university.  Table A.1 describes the 

participants, their roles, and the industries in which they operate. 

Table A.1 Description of Focus Group Participants 

Subject Role Industry 

Subject 1 Category Manager, Marketing Retail 
Subject 2 Business Systems Analyst Hospitality 
Subject 3 President and Chief Executive Officer Manufacturing 
Subject 4 Vice President, Project Management Office Financial Services 
Subject 5 Chief Technology Officer Financial Services 
Subject 6 Vice President, Operations Financial Services 
Subject 7 Chief Operating Officer Financial Services 
Subject 8 Vice President and CIO Energy 
Subject 9 Director, Customer Service Systems Energy 
Subject 10 Director, IT Common Services Energy 
Subject 11 Director, Engineering and Operations  Energy 
Subject 12 Director, Enterprise Architecture Energy 
Subject 13 Director, Gas Accounting and Rate Administration Energy 
Subject 14 Vice President, Customer Service Energy 
Subject 15 Director, Business Processes and Change Management Energy 
Subject 16 Vice President, Controller Energy 
Subject 17 Director, Registrar Operations Education 

 

Prior to beginning the focus groups, four separate protocols were created to account for 

the logistical issues relevant to each session type: 
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• Interviews/focus groups occurring on campus 

• Interviews/focus groups occurring at a subject work location 

• Interviews/focus groups occurring at a non-work location 

• Interviews occurring via telephone 

The protocols are generally consistent in terms of the structure of each discussion.  In 

each case, participants were reminded that the session would be recorded prior to being 

presented with an Institutional Review Board (IRB) informed consent form (see Appendix B).  

After agreeing to participate by signing the form, each subject was presented with a short 

questionnaire designed to capture personal and organizational demographic information.  

Upon completion of the survey, participants then engaged in a semi-structured discussion with 

the researcher.  Appendix C provides the detailed interview and focus group protocols. 

As the questionnaire associated with the qualitative analysis was intended to capture 

personal and organizational demographic information of participants as opposed to measuring 

latent constructs, its development was straightforward.  In order to ensure appropriate 

information was gathered about each participant and their organization, other surveys related 

to organizational issues were consulted.  The final questionnaire was based largely on 

demographic items adapted from the annual SIM study conducted by Kappelman et al. (2013), 

supplemented with questions to assess the type of BI&A software in use within the 

organization and the subject’s experience with BI&A.  This information was used for context 

during the analysis of the focus group data. The final questionnaire is presented in Appendix D. 

All discussions were guided by a series of predefined questions.  Each question served to 

initiate conversation among participants and the researcher.  Based on the conversation, the 
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researcher optionally chose to ask additional questions in order to clarify a participant’s 

comment or explore new thoughts based on the direction of the discussion.  In general, the 

questions address four topic areas:  BI&A definitions, BI&A success, the interaction of BI&A and 

business process change, and the relationship between BI&A and organizational performance.  

Appendix E lists the questions used to guide interviews and focus groups. 

Five focus group interview sessions were held between January and July of 2014.  These 

discussions included 17 subjects from six organizations in the education, energy, financial 

services, hospitality, manufacturing, and retail industries.  Each discussion lasted from an hour 

to an hour and a half.  When possible, an additional researcher was present to take notes which 

aided in the interpretation of the data collected during each session.  The sessions resulted in 

five hours and thirty-two minutes of audio recordings which were then transcribed into 104 

pages of text. 

The interpretation of the text was guided by thematic analysis, which is “a method for 

identifying, analysing [sic], and reporting patterns (themes) within data” (Braun and Clarke 

2006 p. 79).  While commonly used in a wide-variety of disciplines (Roulston 2001), thematic 

analysis is often used without being explicitly described (Boyatzis 1998).  Such analysis involves 

careful reading and re-reading of transcripts, developing a coding scheme, and identifying 

themes which emerge from the researcher’s understanding of the data (Guest et al. 2012).  A 

theme describes and organizes observations and/or interprets aspects of the phenomenon and 

may be reflected directly as codes, or as interactions or patterns among coded segments 

(Boyatzis 1998; Braun and Clarke 2006).  Some argue that thematic analysis is a set of tools 

which are used across multiple qualitative research methods (e.g., Boyatzis 1998).  However, 
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others note that while thematic analysis shares the goal of identifying patterns across a data 

set, there are stark differences between it and techniques such as discourse analysis, 

decomposition analysis, interpretive phenomenological analysis, and grounded research, and 

thus is a method unto itself (Braun and Clarke 2006).  Thematic analysis requires no pre-existing 

theoretical framework and may thus be used with many different theoretical approaches, 

offering great flexibility to the researcher in comparison to more restrictive interpretive 

methods (Braun and Clarke 2006).  Thematic analysis is favored for its ability to achieve the 

subtlety and complexity required in qualitative research by offering elements which are 

systematic but flexible (Joffe and Yardley 2004).  The systematic elements of thematic analysis 

are reflected in the structured approach to planning and preparation as well as the 

development of codes and themes (Guest et al. 2012).  Flexibility is derived from the ability of 

the researcher to use inductive or theoretically-driven thematic analysis, as well as by allowing 

the researcher to study either manifest or latent themes (Boyatzis 1998). 

The present study approached the analysis of the qualitative data from a theoretically-

driven perspective.  The initial coding scheme was based largely on the constructs suggested in 

the literature on BI&A success and the dynamic capabilities perspective.  However, during the 

analysis process, codes were added for concepts which were of interest and not already 

present in the coding scheme.  Themes were identified primarily at the manifest level and were 

coded using MAXQDA 10.  Table A.2 presents the final codes present in the qualitative analysis 

and reports the frequency of code segments by session: 
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Table A.2 Coding Scheme and Frequency 

Code 

Se
ss

io
n 

1 

Se
ss

io
n 

2 

Se
ss

io
n 

3 

Se
ss

io
n 

4 

Se
ss

io
n 

5 

Se
ss

io
n 

To
ta

l 

BI&A Antecedents 0 0 0 0 0 0 
   Consumer Producer Interaction 20 10 14 15 9 68 
   Infrastructure Data 10 12 23 26 14 85 
   Infrastructure Systems 10 16 9 5 5 45 
   Management 14 3 5 12 6 40 
   People 14 14 18 23 5 74 
BI&A Benefits/Success 16 31 21 15 3 86 
BI&A Capability 0 0 0 0 0 0 
   BI&A Seize 14 14 1 7 4 40 
   BI&A Sense 3 9 3 3 2 20 
BI&A Definitions 8 5 3 2 3 21 
BI&A Implementation 13 13 11 10 9 56 
Business Process Change/Transformation 16 19 4 7 4 50 
Changes to BI&A 38 17 16 20 3 94 
   Feedback 6 2 4 1 0 13 
Changes to IT 23 8 12 2 0 45 
Context 17 11 14 7 11 60 
Environmental Changes 5 1 0 0 0 6 
Industry 0 0 0 0 0 0 
   Education 0 0 0 0 6 6 
   Energy 0 0 4 1 0 5 
   Financial Services 0 1 0 0 0 1 
   Hospitality 3 0 0 0 0 3 
   Manufacturing 4 0 0 0 0 4 
   Retail 1 0 0 0 0 1 
Obstacles 20 2 1 6 8 37 

 Denotes a sub-code 
 

In all, 860 text segments were coded.  As expected, several of the themes suggested in 

the literature were identified in the data.  These themes and representative comments are 

included in Table A.3 below. 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Data Quality (Infrastructure 
Data) 

Subject 2 “If the people you’re giving the data to are doing their 
own manual calculations or using their own Excel 
spreadsheets and not trusting the BI you are pushing out, 
you’re not doing your job right.” 

Subject 4 “We found very quickly that we were missing some of the 
key data that was going to be required in order to do the 
kinds of things we wanted to do, and sometimes that 
drove us way upstream in the process to try to find a 
source for that data that was a reliable source and it was 
connected and it had all the connective tissue and all the 
things that were going to be required for us to get the 
end metric that we were actually looking for.” 

Subject 5 “I’d say 70 to 75 percent of all BI projects are in the ETL, 
data cleansing.  You have to understand that data and the 
data has to be right because the moment you show a BI 
system with bad data in it or if the data isn’t correct, all 
confidence in that solution goes right out the window 
and it is very hard to claw that back, that confidence.” 

Subject 5 “I still believe to this day, regardless of the tool that’s out 
there, nothing – there is not a tool today that can replace 
the data cleansing, the data quality, the data profiling” 

Subject 7 “So that’s another factor that we run into all the time is 
that people amass mountains of data but the quality of 
that data is a big issue.” 

Subject 7 “If you don’t have clean data, that’s total catastrophe, 
you start over.” 

Subject 10 “And it's also the perfect example of the garbage in, 
garbage out.  Unless your data going in is accurate, your 
reports are not going to be accurate.  It’s amazing.  I 
mean people think that just because you put this in a 
data warehouse that somehow it will make it magically 
right.” 

Subject 11 “I think you measure success in that business consumers 
of data know where that data resides and know how to 
get access to it. And have confidence that data is accurate 
and complete.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 13 “I think it's more of if somebody asked me for something 
within or outside of my organization and we provide that 
information that it's rely upon. And that they believe it. 
And that it's consistent. And reproducible.  You know it’s 
one thing if I can produce it one time, but if I produce in 
another time and it's not consistent or then it's no longer 
reliable. So I think it's the consistency and the reliability, 
believability. Across the organization that would make us 
successful.” 

Subject 17 “One of the things that inhibits the success of it is being 
able to convince people that what’s being produced is 
accurate and reliable. And I think that’s one of the things 
that’s helpful for us here at this institution because we 
have different groups who will take the data and assess it 
to figure out if it’s reliable or not. But if you’re not in a 
situation like that you have got to setup testing and 
verification measures of your own and then use those to 
explain them to someone who may or may not 
understand what you’re doing. And so that’s a 
challenge.” 

System Quality 
(Infrastructure System) 

Subject 1 “Personally, I felt like there are so many problems (with 
the software) that I couldn’t trust the information but 
everyone else was okay accepting the information and 
so…” 

Subject 2 “The infrastructure itself was really not conducive to this 
kind of real time or near real time data.  So in essence, 
we had to build a whole new smarter infrastructure 
specifically for that task.  So that was tough, that’s kind of 
outside of what we are normally used to doing.” 

Subject 2 “I think the agile nature of the infrastructure at 
<Hospitality Firm> was helpful… Infrastructure wise, I 
think the biggest – the hardest thing was the mechanics 
of it.  How do we get that data which typically takes a 24 
hour period to be in near real time? …so that the 
technical aspects of it were more difficult than anything.  
They’re more than happy to give extra servers and extra 
bandwidth.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 4 “I’d also just add from a purely technical standpoint.  The 
evolution of the underlying platforms is enabling us to do 
analytics faster and with less overhead of resources or 
people and you can see this, if you look at what BI looked 
like ten years ago, it was very specialized with very 
specialized tools and very specialized resources, and I 
think as you see these providers are incorporating more 
integration into their core products for these types of 
things, plus, on the development side you see the tools 
we use to actually build our solutions have inherent 
hooks into BI things and it’s just enabling us.” 

Subject 6 “And it’s always going to be driven from the questions 
that are being asked.  Whatever solution that you deploy 
in the beginning isn’t going to be the same solution that 
you are going to have a year from now or two years from 
now, because as your business changes, exactly like you 
said here, your questions are going to change and so the 
product has to be able to be robust enough to 
accommodate the questions that you are asking or it has 
to change to answer those questions.” 

Subject 7 “…if you’ve got a BI engine that you created that’s doing 
some really interesting calculations and the calculation is 
three, just showing three doesn’t mean much.  It’s got to 
have a context and so that’s where we spend a lot of time 
of showing the BI information in some sort of tool which 
allows some self-directed context.  Whether that’s a 
timeframe that you are looking at it trending or it’s 
allowing you to drill down and get comfortable with what 
it’s saying, that’s a really important part I think of the 
solution for the stakeholder is that sometimes they don’t 
want to just accept the value, they want to see it in 
context or be allowed to carve it up and look at it from 
different angles.” 

Subject 8 “I'd say another measure (of BI&A success) might be does 
the effort itself reduce the total number of independent 
sort of islands of data warehouse automation that might 
have existed before and are you moving to a more 
comprehensive single source of truth as a result of the 
initiative.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 15 “While you're trying to build up BI environment at the 
same time, they don't know what they want…  As people 
are using it, now they're asking for more different data 
and that's driving some additional development.  So a 
challenge is if you're introducing something new while 
you're transforming the business or the way they work, 
it's going to be very difficult to deliver it with the BI 
solution.” 

Management Capability 
(Management) 

Subject 1 “it was an absolute tragedy to say the least because they 
(management) decided to go with a software company 
that would integrate supposedly the point-of-sale stuff 
and the back office stuff and this was a software 
company that was brand new, untested and for good 
reason it was terrible” 

Subject 1 “So I think that our General Manager and our President 
both read in all these magazines about all these things 
that you could do with analytics… I sincerely believe they 
just thought that somebody would throw pretty graphs at 
them and all the problems would be answered.  So I think 
it was a lack of understanding… you still have to know 
what you want from it.” 

Subject 1 “what kept them back so long is the board didn’t see the 
value in spending the kind of money that needed to be 
spend to update everything because everything was 
working okay and we were more than profitable every 
year and you know, it was a co-op so they’re getting – all 
the farmers were happy so like, they didn’t see the 
reason to spend the money is what held them back so 
long in approving this (changes to BI&A).” 

Subject 2 “<Hospitality Firm> was very governing centric, I mean 
they had a steering committee, they had policy 
committees, they had a BI committee that really – you 
know you make sweeping changes, you got to go present 
this to the committee…” 

Subject 4 “So, some of this involves who is the sponsor of it and 
whether they have the authority to make the changes 
that are necessary.   So, we see a lot of BI interest in sales 
and marketing because they generally can make decisions 
and change the way they are doing stuff, whether it’s 
going to market or pricing, or whatever it is, but they 
wouldn’t have the ability to change operationally how the 
customer service is doing.  So I think it all has to do with 
who is sponsoring what the objective was to begin with” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 4 “We also have the benefit of having an executive team 
that understands BI and the benefits of it, and we are not 
continually trying to sell them on the idea that this is a 
good investment, and so we’ve got commitment to it and 
to using technology and BI to prove efficiencies and be 
smart about the way we are delivering our solutions on 
things like that, so I think that’s unique to our 
organization is that it’s started at the top that this was an 
important part of our business culture.” 

Subject 5 “I think the number one factor (to the success of BI&A) is 
it has to be driven from the business side, it can’t come 
from IT.  If the business doesn’t want it, we can build it all 
day long, if it isn’t going to answer a question they are 
asking, then you’ll never have success.  You can’t force 
them to consume that product.  You can but it won’t 
work, it will fail in the long run, so it really has to have 
sponsorship and the stakeholder from the business side.” 

Subject 8 “It's not our job in IT to measure how effective the 
business people are using their information and whether 
they're getting value out of it.  Quite frankly, it's our job 
to work with our business people and hear back from 
them on how effective their information is and the value 
they're getting out of it.  So, IT's job is not to oversee and 
evaluate our business people's value of this information, 
but we actually ask them to tell us that.” 

Subject 17 “Part of it (BI&A success) is project management and part 
of it is getting those things implemented and then on the 
backend really showing what they’ve done, doing that 
assessment piece is helpful.” 

Personnel Expertise (People) Subject 4 “one of the lessons we learned is that we need to know 
where our experience and our knowledge takes us and 
where we need to add to it, and that’s a good example of 
a place where we knew a business metric we wanted to 
get to but we didn’t have the skills in-house to actually 
connect that to a mathematical formula which would 
allow us to do that.  We had to arrive at a point where we 
said we needed some expertise, really deep expertise in a 
certain area and then needing to know where that is 
instead of having to go rediscover your college statistics 
class along the way.  It was really important to be able to 
know how to get that expertise.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 4 “I would also add that I think you have to plan for this to 
be a long road.  It has mileposts in it and deliveries along 
the way, but I’ve found that you’ve got to have people 
that are committed to this because it’s a very hard thing 
to stop and restart.  It takes some special skills, some 
special analytical skills and you’re going to have to 
maintain those…” 

Subject 4 “I think just having skill in thinking about data from an 
analytics perspective is a very important success factor, 
to have somebody who actually thinks about it in those 
terms, more of an information view of it versus just a bits 
and bytes thing.  It has to be that business perspective 
where you are looking at data and understanding natural 
relationships and how things are hierarchically related 
and things like that.  That becomes a critical success 
factor to anything you do in BI.” 

Subject 5 “I think it was also the recognition internally to the 
organization and say, I think there may be a better way of 
doing this.  We want to go do this, we are not 100 
percent sure that the way we are doing it today is the 
right way, let’s get some additional help.  Let’s have some 
other eyes looking at this that help drive some of that 
decision making.  So it was the openness and intelligence 
to recognize that there may be a better way.  That’s 
where you start looking at externally better technologies 
and once we were seeing that there are better 
technologies, hey, can we re-tool internally?  What’s the 
opportunity cost in that was driving the revenue?  We 
bring in the expertise to help build and derive that 
forward.” 

Subject 5 “They (BI&A tools) may make it a little bit easier but you 
still have to come up with the expertise and that actually 
becomes very complex, so you are changing that 
bottleneck and moving it around to maybe a bigger and 
better tool but then you have a bigger learning curve to 
get there and so you just have to be moving that around 
a little bit and there isn’t a tool out there that can replace 
subject matter expertise and business knowledge, period.  
It just can’t happen.  So, is that an inhibitor?  No, it’s just 
something you have to go into knowing.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 7 “We didn’t necessarily know we were doing BI and then 
someone told us what BI was and so we do a lot of that 
and we can probably sell some of it, so…And then we 
hired <Subject 5> and he goes, ‘You all sort of do it.  I’ll 
show you how it’s really done.’” 

Subject 7 “It’s commitment to maintenance, commitment to 
evolution and then something you just said that I think 
we left out from the previous question to this one and 
that is outside of data governance you need expertise in 
it.  So, we can be experts in analytics and deploying 
analytical solutions and these people may be experts in 
their business but we need data experts around their 
data and the output, so a SME needs to be involved.” 

Subject 8 “A third way I would measure it (BI&A success) is 
probably a little more selfish one and that is can we show 
that business person is much more autonomous in 
interacting with their information as a result of this 
effort.  As opposed to in the past maybe they're more 
dependent on IT to provide that information or even help 
them massage or alter that information. 

Subject 11 “I would say that the factors that contributed to that 
success as with any data warehouse effort is business 
people that understand the data that know where the 
data is coming from, know how the data gets 
transformed during the ETL process, and knows the 
aggregations of the data before it reaches the reporting 
level.  And to me if you get just IT people trying to build 
warehouses, you are not going to be successful because 
you don't have the business ownership of the data.  So, 
to me, that's one of the key elements of success.” 

Subject 13 “As well as I think the relationship between the people 
that are building it and people that are using it.  So 
whether you call it IT and the business or whatever is 
there, if the people in IT understand and really 
understand what the business is wanting to do, then they 
can build it to be able to support that.  If the people in 
the business organization really understand as much as 
possible the challenges that the IT side and the data 
model that they're working with, then they'll be more 
likely to make appropriate requests and help the IT.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 17 “…often times what happens is you get a report you send 
it out and the interpretation is not possible because 
people don’t understand the elements within the report 
or the report is ineffective because it’s not the right 
timing or it’s in some way data that is just not useful to 
the person who receives it.” 

BI&A Sensing (BI&A Sense) Subject 2 “One of the things about the casino industry is a lot of it… 
before analytics was on gut and feeling...  Well when they 
brought in the analytics part of it.  Being able to know this 
slot machine does better here than there and this 
denomination and you know, they can hold so they can 
make some payout more than others and they can kind 
of make it a stricter slot machine.  There was a lot of 
pushback from the floor people, oh I’ve always done it 
this way but ultimately data doesn’t lie,  especially that 
kind of data and they were able to effectively move 
things around to realize more revenue and then that 
really revolutionized how they did everything…” 

Subject 4 “So, I would add that our clients, when we talk about this 
with them they are looking for some sort of competitive 
edge.  They are thinking about analytics from whether it 
could be having them have insight into attrition or 
growth or patterns, or things like that.  That is very 
interesting to them…” 

Subject 5 “It’s (BI&A) really about taking the data that you’ve 
collected within your organization or from external to 
your organization and trying to find deeper insights than 
you would normally or traditionally have from say a 
balance sheet, how does one part of the business affect 
another part of the business and where are the gaps that 
you can potentially either take advantage of or fill.” 

Subject 5 “You can change it (BI&A) as your business changes.  
What are your business rules?  Have your business rules 
changed and what are the new questions that are being 
asked?  That’s going to modify how your business 
intelligence or your insight, what are the new trends in 
the market that are affecting that?  Are you looking 
internally or are you looking externally?  Social media, I 
mean, where we are mixing some of our data now as 
<Subject 7> had indicated, our core data now, how is that 
affecting the social media?  As we integrate that, that’s a 
new vision and that’s a new BI.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 6 “I think that’s exactly where we use it (BI&A) in our 
organization is through just looking at resource allocation 
and sometimes P&L for the client, looking at bringing on 
new business or are our contracts priced appropriately 
for new business.” 

Subject 7 “So, analytics that discovers outliers is easy.  The 
presentation level is fairly easy but drilling down and 
understanding where did the outlier come from and how 
do you get there and what we can do to fix it is I think she 
is driving at. In terms of that specific project we were 
talking about before I think, <Subject 4> hinted at it, is 
that more anecdotally I think is when you get to a – you 
kind of have a concept of what the outcome would be 
and when it’s not what you thought it was going to be, 
that’s not necessarily bad but it certainly is illuminating 
and different, and then you have to do different things.” 

Subject 10 “They react to somebody cut our line, cold weathers 
moving in...  They're not thinking months in advance. 
They're thinking about what happened last night, what's 
happening today, what's happening the next few days 
related to weather, and what they need to prepared for.  
So, they are very tactical.  It's tough for them to 
sometimes see the value of strategic, how do I use this 
data going forward.  So, we have to focus on how they 
can tactically use that data.  And it's not always easy to 
kind of make that shift from because most of business 
intelligence is more strategic looking down the road.  No I 
need business intelligence for tactical issues.” 

Subject 13 “Before you worry about getting the pretty report out… 
that you know… Sometimes you need the report to be 
able to do your basic business functions and that's where 
we were in the financing world.  We can't operate if we 
can run a report on the system and see what happened.” 

BI&A Seizing (BI&A Seize) Subject 1 “…it was kind of mind boggling that there could be 900 
people working in this organization that didn’t have really 
any solid information to make decisions on.  So the 
reason for it I guess was to be able to make that decision 
or really any informed decisions whatsoever instead of 
gut feeling.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 1 “I mean obviously there are certain metrics that need to 
be shown but you know if I thought something needed to 
change in some area I could go find whatever data I 
wanted to support that decision and present it.  So the 
analysis that I was able to do was pretty much up to me, 
what I felt was a concern.” 

Subject 2 “…you know at <Hospitality Firm> we had so much data 
on everything being able to put that in some sort of 
context so we could make decisions on it was really, 
really important.” 

Subject 3 “I want to see or have data that can allowing me to make 
decisions going forward as opposed just to have a 
snapshot of where we were yesterday.” 

Subject 5 “So it all hinges around that word, ability, like what 
<Subject 7> is saying it really is.  You may not have the 
ability.  You’ve got all this great insight but I can’t do 
anything about it because I can’t fund it or I don’t have 
the staff, whatever happens to be.  So, it’s not that you 
don’t want to make that decision but you are forced not 
to make that decision.  So, on the other side of it is yes, 
you get the insight but…what do you do with it?” 

Subject 6 “Some of the products that we have where it could 
improve decision making could be on a just employee 
hiring, on resource allocation and some of the products 
that we have – I am trying to think, there is a few 
different areas that I think can be directly identified.” 

Subject 7 “Providing timeliness of data that has insights, 
‘decisionable data’ is what we call it, so the timeliness of 
it is a big deal for us.  So, not only are we doing complex 
calculations or integrating disparate data sets, we are 
doing it at the speed that a computer can do it versus a 
bunch of people running macros on spreadsheet across 
different source data, so that’s really one of the major 
benefits we get is a lot of timing.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 7 “Forecasting for FTEs, for growth, for contraction, 
whatever and I don’t want to confuse our analytics tools 
with some of our other workflow tools but certainly, 
process improvement where you have either speed and 
opportunity cost or actual reduction of FTEs… both of 
those things are results from a mixture of our products, 
some of them are definitely workflow related as opposed 
to pure analytics or BI but yeah, I mean the short answer 
is yes, we certainly believe that there is improved 
decision making and realization of profits or efficiencies.” 

Subject 7 “…it (BI&A-driven changes to business processes) 
depends on the cost-benefit every time.  We all have to 
go back to dollars and cents.  So, that ability to make a 
change is very important, whether you actually do it or 
not is one hundred percent driven by cost-benefit and 
capital constraints.  Sometimes, there is an obvious 
answer.  If you go do this, it will cost you millions of 
dollars less a year.  We don’t have the $20 million to 
invest upfront, even though the payback for it is in two 
years.” 

Subject 14 “I think if you can, if two different people can pull the 
same information and get the same answer, I consider 
that to be a resounding success in the ability to 
warehouse your data and obviously pull it off.  Because in 
some cases and again I don't want to get too deep into 
our business but in the past we've been able to get two 
different answers for the same question and it kind of 
come from the same bulk of data.” 

Subject 15 “Is the organization relying on that information? Is it 
using it to drive business decisions and run the business?  
It would be certainly a characteristic of a successful 
implementation and utilization of it.” 

Subject 17 “If you are using business intelligence or analytics to 
meet your goals and make sound decisions that is the 
metric that will tell you that you’re being successful.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 17 “But nine times out of ten it’s some sort of report format 
and I think what we got to do a better job of on our 
campus is making sure that we’re getting the right kind of 
data in the hands of the people and that people are 
understanding what that data means. I have experienced 
on a number of occasions what something means to me 
doesn’t necessarily mean the same thing to someone else 
or the data that I thought someone was asking for was 
not exactly what they wanted or needed.” 

Business Process Change 
Capability (Business Process 
Change/Transformation) 

Subject 1 “… but as a result (of BI&A) the business processes have 
to change a lot, from everybody down working in the 
store to the people that are actually using the 
information.” 

Subject 1 “So I think business analytics kind of implies that you’re 
going to get at some sort of new – I think people 
interpret it to imply that you’re going to get at some new 
insight and, as a result, you want to be able to make 
changes. In a lot of times that incorporates the business 
process of how you’re doing things.” 

Subject 1 “I think that <Subject 2> is right, that there is a lot of – 
yeah business analytics causes changes to processes and 
yeah, there is always going to be pushback because 
people are set in their ways… Like it’s working, why 
would we change it?” 

Subject 1 “I think it's more cyclical like, until you find a reason to 
change the process, why change it and so you’re doing 
some sort of an analysis that tells you, hey maybe we 
should try something different and then you change 
process and then from that you realize you can get new 
information and perform new analysis so new 
dashboards or whatever.” 

Subject 2 “Once you initiate this business analytics and you find out 
stuff you didn’t know, that’s going to ultimately change 
some of your business process no matter what.” 

Subject 5 “I think that some of the characteristics of a successful 
utilization is that they are actually buying the product.  
We produce it, they like it, they consume it and it 
changes the way they do their business.  It gives them 
more insight into the way their customers… our clients 
who then use it for their clients, how they use it to 
change their business and become more efficient or drive 
new revenue for them as well, and that’s probably the 
biggest utilization.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 5 “So if we gained some new insight based upon BI we can 
change the way we do business or choose not to? I think 
that’s the entire reason for BI… is to be able to do just 
that.”  

Subject 6 “But even again on the process evaluation, I think that’s 
another area where that’s the drill-down and the getting 
more into the details that… I think that some of the 
solutions might not have.  The business processes, yes, 
the solutions that we have would definitely be used in 
the operations side.  When it comes to our clients, 
process evaluation?  I think that it takes a lot of 
forethought to figure out how, what data is actionable 
and what you can do with that, after you figure out the 
outliers and… I think it’s the start of process evaluation is 
what I am saying I think that it’s the start of process 
evaluation in some cases.” 

Subject 9 “I mean the customer service area in which my team 
works.  There's, I would say, a very strong use of 
information to evaluate business processes...  business 
metrics are regularly measured for contact centers, of 
course, like a lot of industries really measure their 
operational process very, very succinctly.  And if the 
information looks like the process is not as effective as it 
should be, then there's additional analysis, sometimes 
based on other BI information to see what we can do 
about it.  What processes change, and by extension, what 
systems change can we make to improve the ultimate 
business outcome?  So, we've done that in our contact 
centers and serving customers via the telephone.  We've 
done that, I think, in analysis of how our website is used 
for our customers and the revenue management space, 
billing and collections.  I mean clearly we track how well 
those business processes are functioning…” 

Subject 15 “We recently implemented all new customer systems and 
processes.  We implemented SAP and implemented their 
business warehouse and BobJ on top of that.  And that I 
would say that is a work in progress.  This maybe is a fair 
representation on where we are on that.  Challenges in 
that is that when you introduce so much change, you're 
changing people's processes, the way they do their 
business and their systems.” 
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Table A.3 Themes and Representative Comments 

Theme Subject Comment 

Subject 15 “You gain a better understanding about how you're 
operating, what make sense and what your focus is and 
that then drives more questions about all right, well for a 
specific area let's kind of dig down and kind of evaluate 
how we're doing and a good BI environment should be 
very helpful in that in kind of getting to our – again, what 
is our performance?  What are those key things that we 
need to focus on that would make us better…” 

 

The themes identified through the qualitative analysis of semi-structured focus group 

data informed the model by confirming the applicability of the dynamic capabilities perspective 

in the context of BI&A.  Further, these discussions also lend weight to the consolidation of BI&A 

success factors into BI&A personnel expertise, BI&A management capability, and BI&A technical 

infrastructure.  Although Table A.3 lists themes that emerged from the analysis which were 

directly applicable, there were two additional themes which were present in the qualitative 

data which bear note.  First, there were numerous references to the ways in which information 

producers interact with information producers.  All groups acknowledged the importance of 

collaboration between these groups, yet some described tension between those who are 

responsible for the generation of insights and those responsible for interpretation and action.  

Subject 1, a marketing professional, noted “from marketing it's like I want this information and 

from IT it's like no, we gave you that information, you’re just going to have to deal with what 

we gave you… that relationship has a lot of tension.”  This notion is echoed in the remarks of 

Subject 2, a business systems analyst, who commented, “so they (the business) either don’t 

want it or they want too much.”  Much of this tension seems to arise from the time required for 
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continual updates to BI&A systems as noted by Subject 13: “But the time and resources on the 

IT side as well as on the business side, we have to go there and tell them what we want.  You 

know what I mean and that's going to take time.  It's difficult.”  Although not directly relevant 

to the present study, this tension may be a fruitful area for future research on factors which 

influence the effectiveness of BI&A systems.  Second, the discussions revealed the presence of 

feedback in the relationship between BI&A and business process change.  Subject 1 commented 

that “I think it's more cyclical… until you find a reason to change the process, why change it? So 

you’re doing some sort of an analysis that tells you, ‘hey maybe we should try something 

different’ and then you change process. Then from that you realize you can get new 

information and perform new analysis so new dashboards or whatever.”  Subject 2 strongly 

agreed with this sentiment, stating “…it is a cycle because in the beginning you have this need 

for analytics, analytics shows you something, business process change, you change those 

business processes, oh wait, now I need to see this and we need to see something else, it's a 

vicious cycle.”  Although conceptualized in this research as a sequential process, the presence 

of feedback implies that the relationships between sensing, seizing, and transforming may be 

more complex.  Investigations guided by systems theory which can account for such feedback 

may shed additional light on the nature of these relationships. 
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APPENDIX B 

QUALITATIVE STUDY IRB APPROVAL 
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APPENDIX C 

QUALITATIVE STUDY PROTOCOLS 
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Interviews/Focus Groups Occurring on Campus 

Approximately 1 Week Prior to the Focus Group/Interview 

• Secure conference room in the Business Leadership Building for the session.  

• Researchers send an email to participant(s) with details related to driving 

directions, parking, session location, session time, and researcher contact 

information. 

 

Approximately 1 Day Prior to the Focus Group/Interview 

• Researchers send a reminder email to participant(s) with details related to 

driving directions, parking, session location, session time, and researcher contact 

information. 

 

Approximately 1 Hour Prior to the Focus Group/Interview 

• Researchers set up room. 

• Researchers set up and test audio/video recording devices. 

 

During the Focus Group/Interview 

• Researchers remind the participants that the session will be recorded.  

• Researchers begin the session by introducing themselves and the study. 

• Researchers remind the participant(s) that their participation is entirely 

voluntary and highlight the procedures that will be followed to ensure 

confidentiality of any information disclosed during the session. 
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• Participant(s) is/are presented with the informed consent form, asked to read it 

carefully, and sign if they agree to participate. 

• Researchers start audio/video recording. 

• Participant(s) is/are presented with the paper-based survey and asked to 

complete it. 

• Researcher 1 begins asking questions from the core questions group and is 

responsible for guiding the conversation.  For each question, participant 

discussion is encouraged to elicit as much relevant information as possible.  

Based on the answer(s) given, supplemental questions may be asked to gain 

additional insight.  Researcher 2, if present, is primarily responsible for taking 

notes but may also ask questions to seek clarification.  

• If time remains after completing the core questions, additional supplemental 

questions may be asked.  

• At the conclusion of the session, researchers collect surveys, thank subjects for 

their participation, and adjourn the meeting. 

• Researchers stop audio/video recording. 

• Researchers secure all surveys, recordings, and notes. 
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Interviews/Focus Groups Occurring at a Subject Work Location 

2-3 Weeks Prior to the Focus Group/Interview 

• Researchers obtain a verbal consent of the participants or their supervisors to 

conduct the focus group/interview on their premises. 

 

Approximately 1 Week Prior to the Focus Group/Interview 

• Researcher work with subject organization point-of-contact to secure a 

conference room or similar facilities at the subject work location. 

• Researchers send email to participant(s) with details related to driving 

directions, parking, session location, session time, and researcher contact 

information. 

 

Approximately 1 Day Prior to the Focus Group/Interview 

• Researchers send reminder email to participant(s) with details related to session 

location, session time, and researcher contact information. 

 

Approximately 1 Hour Prior to the Focus Group/Interview 

• Researchers arrive on-site and meet subject organization point-of-contact. 

• Researchers set up room.  

• Researchers set up and test audio/video recording devices. 

 

During the Focus Group/Interview 
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• Researchers remind the participants that the session will be recorded.  

• Researchers begin the session by introducing themselves and the study. 

• Researchers remind the participant(s) that their participation is entirely 

voluntary and highlight the procedures that will be followed to ensure 

confidentiality of any information disclosed during the session. 

• Participant(s) is/are presented with the informed consent form, asked to read it 

carefully, and sign if they agree to participate. 

• Researchers start audio/video recording. 

• Participant(s) is/are presented with the paper-based survey and asked to 

complete it. 

• Researcher 1 begins asking questions from the core questions group and is 

responsible for guiding the conversation.  For each question, participant 

discussion is encouraged to elicit as much relevant information as possible.  

Based on the answer(s) given, supplemental questions may be asked to gain 

additional insight.  Researcher 2, if present, is primarily responsible for taking 

notes but may also ask questions to seek clarification.  

• If time remains after completing the core questions, additional supplemental 

questions may be asked.  

• At the conclusion of the session, researchers collect surveys, thank subjects for 

their participation, and adjourn the meeting. 

• Researchers stop audio/video recording. 
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• Researchers depart subject organization and secure all surveys, recordings, and 

notes. 
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Interviews/Focus Groups Occurring at a Non-Work Location 

1-2 Weeks Prior to the Focus Group/Interview 

• Researchers and participants agree to hold a session at a mutually convenient 

location, such as a private residence. 

 

Approximately 1 Week Prior to the Focus Group/Interview 

• Researchers send email to participant(s) with details related to driving 

directions, parking, session location, session time, and researcher contact 

information. 

 

Approximately 1 Day Prior to the Focus Group/Interview 

• Researchers send reminder email to participant(s) with details related to session 

location, session time, and researcher contact information. 

 

Approximately 1 Hour Prior to the Focus Group/Interview 

• Researchers arrive on-site and set up room.  

• Researchers set up and test audio/video recording devices. 

 

During the Focus Group/Interview 

• Researchers remind the participants that the session will be recorded.  

• Researchers begin the session by introducing themselves and the study. 
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• Researchers remind the participant(s) that their participation is entirely 

voluntary and highlight the procedures that will be followed to ensure 

confidentiality of any information disclosed during the session. 

• Participant(s) is/are presented with the informed consent form, asked to read it 

carefully, and sign if they agree to participate. 

• Researchers start audio/video recording. 

• Participant(s) is/are presented with the paper-based survey and asked to 

complete it. 

• Researcher 1 begins asking questions from the core questions group and is 

responsible for guiding the conversation.  For each question, participant 

discussion is encouraged to elicit as much relevant information as possible.  

Based on the answer(s) given, supplemental questions may be asked to gain 

additional insight.  Researcher 2, if present, is primarily responsible for taking 

notes but may also ask questions to seek clarification.  

• If time remains after completing the core questions, additional supplemental 

questions may be asked.  

• At the conclusion of the session, researchers collect surveys, thank subjects for 

their participation, and adjourn the meeting. 

• Researchers stop audio/video recording. 

• Researchers depart subject organization and secure all surveys, recordings, and 

notes. 
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Interviews/Focus Groups Occurring via Telephone 

Approximately 1 Week Prior to the Interview 

• Researchers send email to participant with session time, relevant phone number, 

researcher contact information. 

• Researchers send email to participant with a copy of a consent form and a link to 

online survey.  

 

Approximately 1 Day Prior to the Interview 

• Researchers send reminder email to participant with session time, relevant 

phone number, researcher contact information. 

• Researchers send email to participant with a copy of a consent form and online 

survey (if the signed consent form is not received or the survey not already 

completed). 

 

Approximately 1 Hour Prior to the Interview 

• Researchers set up and test audio recording devices. 

• If the signed consent form is not received or the survey not already completed, 

researchers send email to and/or call participant reminding them to return a 

signed copy of the consent form and complete the online survey. 

 

During the Interview 

• Researchers remind the participant that the session will be recorded.  
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• Researchers start audio recording. 

• Researchers begin the session by introducing themselves and the study. 

• Researchers remind the participant that their participation is entirely voluntary 

and highlight the procedures that will be followed to ensure confidentiality of 

any information disclosed during the session. 

• Researcher 1 begins asking questions from the core questions group and is 

responsible for guiding the conversation.  For each question, participant 

discussion is encouraged to elicit as much relevant information as possible.  

Based on the answer(s) given, supplemental questions may be asked to gain 

additional insight.  Researcher 2, if present, is primarily responsible for taking 

notes but may also ask questions to seek clarification.  

• If time remains after completing the core questions, additional supplemental 

questions may be asked.  

• At the conclusion of the session, researchers thank the subject for their 

participation, and adjourn the meeting. 

• Researchers stop audio/video recording. 

• Researchers secure all surveys, recordings, and notes. 
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APPENDIX D 

QUALITATIVE STUDY QUESTIONNAIRE 
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1. What is your name (we will use it to match your survey to your focus group answers 
only)? 
________________________________________________________________________ 

 
2. What is your organization's primary economic sector? 

 
  Aerospace / Defense 
 

  IT Services / Consulting 

  Agriculture 
 

  Manufacturing 

  Automotive 
 

  Media / Entertainment 

  Business Professional Services 
 

  Medical Technology / Biomedical 

  Chemical Industry 
 

  Mining / Minerals 

  Construction 
 

  Not-For-Profit - Charitable Institution 

  Consumer Goods 
 

  Not-For-Profit - Philanthropic 

  Education 
 

  Not-For-Profit - Public Sector 

  Electronics / Semiconductor 
 

  Not-For-Profit - Religious 

  Energy 
 

  Not-For-Profit - Other (Specify) 
    
_________________________________ 

  Financial Services / Insurance 
 

  Printing / Publishing 

  Food Services 
 

  Real Estate 

  Government – Federal 
 

  Retail / Wholesale 

  Government – Local 
 

  Telecommunications 

  Government – State 
 

  Transportation / Distribution 

  Government - Other (Specify) 
    
_________________________________ 

  Utilities 

  Healthcare / Medical 
 

  Other (Specify) 
    
_________________________________ 

  Hospitality / Travel / Leisure / Tourism  
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3. What is the total revenue of your organization (in US dollars) 

 
  $ _________________________________    Don’t Know 

 
4. What is the total number of employees who work in your organization (FTEs, not 

including contractors)? 
 

    _________________________________    Don’t Know 
 

5. How long have you been employed by this organization? 
 

Years _________________________________ 
 

Months _________________________________ 
 

6. What is your current position? 
________________________________________________________________________ 

 
7. How long have you been in your current position? 

 
Years _________________________________ 

 
Months _________________________________ 

 
8. In what department or function is your current job? 

________________________________________________________________________ 
 

9. How many levels or positions are between you and the top or highest management 
person (e.g., CEO, President, General Manager) of the organization? 

 
  0 - I am the top management person 
 

  3 

  1 
 

  4 

  2 
 

  5 or more 
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10. What kind of activities are you primarily involved in? 
 

   Tactical 
 
  Strategic 
 
  Operational 

 
11. What business analytics/business intelligence software does your organization use? 

 
    _________________________________    Don’t Know 

 
12. How much experience do you have working with business analytics/business 

intelligence? 
 

Years _________________________________ 
 

Months _________________________________ 
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QUALITATIVE STUDY FOCUS-GROUP QUESTIONS 
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Introductions and Warm Up 

1. Please introduce yourself, your organization and your role in the organization. Would 

you characterize yourself as a consumer (decision maker) of business intelligence and 

analytics or a producer (analyst)? 

2. What is your definition of business intelligence? 

3. What is your definition of business analytics?  How does it relate to business 

intelligence? 

 

Success of BI&A Initiatives 

4. How do you characterize successful utilization of BI&A by an organization?  

5. How would/do you measure success of a BI&A initiative/project?  

6. Please consider a specific example of a BI&A initiative/project.   Please describe the 

initiative/project.   

a. Was the initiative successful and how you judge its success?   

b. What factors contributed to the success of the project?   

c. What factors hindered successful implementation of the projects?  

7. In general, based on your experience, what factors contribute to the success of BI&A 

initiatives? What factors inhibit success?  

 

BI&A Development and Deployment Processes 

8. Does your organization have a formal or informal process that describes how BI&A are 

developed and used? How is this process governed or coordinated? 
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a. To the best of your knowledge, has your organization ever evaluated its use of 

BI&A using a maturity model?  Do you recall what level your organization 

achieved?   

9. Please describe the steps in the BI&A process. Are all of the steps in that process equally 

important? For each step in the process, what critical success factors must be met in 

order to ensure the step is successfully completed? 

a. Do analysts and decision makers collaborate during the development and use of 

BI&A within your organization? What form does that collaboration take? At what 

steps does it occur? 

b. How is BI&A information disseminated to decision makers? 

c. Is BI&A information directly integrated into any business processes or is it used 

primarily for business process evaluation and re-engineering? 

d. Is there a mechanism by which the use of BI&A is traced within your 

organization? 

e. Is there a mechanism by which the effect of using BI&A on decision outcomes is 

traced within your organization? 

f. Do you believe the use of BI&A results in improved decision making at your 

organization? 

 

BI&A Initiatives, Process Change and Information Technology 

10. Do you believe that the ability to make changes to BI&A based on business needs is 

important to the success of BI&A initiatives? Why? Give examples. 
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11. Has your organization ever changed its approach to the use of BI&A?  Please describe 

the reasons for the change. 

12. If not, has there been a situation in which your organization wanted to change its 

approach to BI&A but could not for some reason?  Please describe what prevented the 

change. 

13. Do you believe that the ability to make changes to business processes is important to 

the success of BI&A initiatives? Why? Give examples. 

14. Can you recall instances in which BI&A initiatives resulted in making changes to business 

processes? What factors helped or inhibited the change process? 

a. Please give an example of an organizational business process that utilizes 

business analytics. 

b. How important is business analytics to that process? 

c. What types of BI&A capabilities are involved in the process (predictive modeling, 

data mining, etc.)? 

d. Was the business process developed before or after the introduction BI&A in 

your organization? 

e. If before, how did the introduction of BI&A change that process? 

f. Has your organization ever changed this business process?  Please describe the 

reasons for the change. 

g. If not, has there been a situation in which your organization wanted to change 

this process but could not for some reason?  Please describe what prevented the 

change. 
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15. Can you recall instances in which changes to a business process resulted in changes to 

BI&A (i.e. development of new or modified analytic models or capabilities)? What 

factors helped or inhibited the change process? 

16. Can you recall instances in which BI&A initiatives have caused you to make changes to 

information systems? What factors helped or inhibited the change process? 

17. Do you believe that the ability to make changes to information technology underlying 

organizational business processes is important to the success of BI&A initiatives? Why? 

Give examples. 

18. Can you recall instances in which changes to information systems resulted in changes to 

BI&A (i.e. development of new or modified analytic models or capabilities)? What 

factors helped or inhibited the change process? 

 

Other Supplemental Questions 

19. What business analytics products do you or your organization use? 

20. In what situations do you use those products? 

21. How often do you use the product? 

22. Has your organization ever changed or customized the product?  Please describe the 

reasons for the change. 

23. If not, has there been a situation in which your organization wanted to change or 

customize the product but could not for some reason?  Please describe what prevented 

the change. 
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PILOT IRB APPROVAL 
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APPENDIX G 

SURVEY INSTRUMENT 
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The constructs, questionnaire items, and sources for previously validated scales are 

presented in Table G.1 below.  The questionnaire was presented in electronic format and all 

construct items were measured on a 5-point Likert scale. 

Table G.1 Survey Instrument Details 

Construct Item Source 

ProdExp Individuals in our company responsible for producing BI&A 
outputs… 

1. have strong technical BI&A skills  
2. have adequate knowledge about BI&A  
3. have BI&A skills comparable with the best in the 

industry 
4. have a good understanding of the possible benefits of 

BI&A applications 

Chakravarty et al. (2013) 

ConExp Individuals in our company responsible for using BI&A 
outputs… 

1. have strong technical BI&A skills  
2. have adequate knowledge about BI&A  
3. have BI&A skills comparable with the best in the 

industry 
4. have a good understanding of the possible benefits of 

BI&A applications 

Chakravarty et al. (2013) 

ManCap Our BI&A management… 
1. encourages standardization of our BI&A development 

processes 
2. delivers BI&A projects on time* 
3. allocates sufficient resources to BI&A* 
4. ensures our BI&A capabilities are scalable* 
5. encourages the use of BI&A within our company 
6. focuses on user satisfaction with BI&A capabilities 
7. promotes the use of BI&A within our company 
8. champions the use of BI&A within our company 

Wieder et al. (2012); 
Wixom and Watson 
(2001) 

DataQual The data underlying our BI&A solution are… 
1. accurate 
2. comprehensive 
3. correct 
4. consistent 

Wixom and Watson 
(2001) 
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Table G.1 Survey Instrument Details 

Construct Item Source 

SysQual Our company’s BI&A solutions… 
1. can flexibly adjust to new demands or conditions 
2. effectively integrate data from systems servicing 

different functional areas 
3. are versatile in addressing data needs as they arise 
4. effectively integrate data from a variety of data 

sources within the company 

Wixom and Watson 
(2001) 

SenInt Our BI&A capabilities allow our company to… 
1. detect opportunities for improved efficiency or 

effectiveness in the company 
2. sense the need to enhance the way our business 

works 
3. be more aware of internal opportunities and threats 
4. identify inefficiencies in existing business processes 

Developmental 

SenExt Our BI&A capabilities allow our company to… 
1. sense opportunities and threats in the environment 
2. identify opportunities for organizational change based 

on market conditions 
3. be more aware of our environment 
4. foresee a wide range of actionable options based on 

its surroundings 

Developmental 

SharUnd When an opportunity or threat is identified using BI&A, our 
company can… 

1. develop agreement among relevant stakeholders 
about the response 

2. have relevant stakeholders agree on a response 
3. get relevant stakeholders on the same page regarding 

the response 
4. build consensus among relevant stakeholders for the 

response 

Developmental 

Plan When an opportunity or threat is identified using BI&A, our 
company can… 

1. develop a sound response plan 
2. formulate an effective plan 
3. create a strategy to capitalize on the situation 
4. develop a viable action plan 

Developmental 

Dec When an opportunity or threat is identified using BI&A, our 
company can… 

1. be decisive about the course of action 
2. make effective decisions about which course of action 

to pursue 
3. quickly decide on the best course of action 
4. decide on the appropriate course of action 

Developmental 
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Table G.1 Survey Instrument Details 

Construct Item Source 

BPCCap When responding to opportunities and threats, our company 
can… 

1. change its business processes in a timely manner 
2. rapidly adapt its business processes to competitive 

changes 
3. quickly reallocate resources among business processes 
4. effectively combine existing resources  within business 

processes 
5. effectively change business processes 
6. effectively reconfigure business processes 

Lee et al. (2012); 
Protogerou et al. (2011) 

FuncPerf Our company’s business process performance is better than 
our rivals’ in terms of… 

1. Efficiency 
2. Productivity 
3. Cost of effective decision making 
4. Operational cost 
5. Quality of product or service outcomes 
6. General performance 

Drnevich and 
Kriauciunas (2011); 
Elbashir et al. (2008)  

FirmPerf Our company’s current financial performance is better than 
our rivals’ in terms of… 

1. Return on Investment 
2. Sales 
3. Profit 
4. Growth 
5. General success 
6. Return on assets  
7. Market share* 
8. Competitive position 

Arend (2012); 
Chakravarty et al. (2013) 

ProdExp = Producer Expertise; ConExp = Consumer Expertise; ManCap = Management Capability; 
DataQual = Data Quality; SysQual = System Quality; SenInt = Internal Sensing; SenExt = External 
Sensing; SharUnd = Shared Understanding; Plan = Planning; Dec = Decision Making; BPCCap = 
Business Process Change Capability; FuncPerf = Functional Performance; FirmPerf = Firm Performance 

* Dropped from study during instrument validation  
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FINAL IRB APPROVAL 
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APPENDIX I 

REPEATED MEASURES FIRST STEP RESEARCH MODEL 
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Figure A.1 Repeated Measures First Step Model 

 



175 

REFERENCES 

Acker, O., Gröne, F., Blockus, A., and Bange, C. 2011. “In-Memory Analytics–Strategies for Real-
Time CRM,” Journal of Database Marketing & Customer Strategy Management (18:2), pp. 
129–136. 

Ambrosini, V., and Bowman, C. 2009. “What are Dynamic Capabilities and are they a Useful 
Construct in Strategic Management?,” International Journal of Management Reviews 
(11:1), pp. 29–49. 

Ambrosini, V., Bowman, C., and Collier, N. 2009. “Dynamic Capabilities: An Exploration of How 
Firms Renew their Resource Base,” British Journal of Management (20), pp. S9–S24. 

Anderson-lehman, R., Watson, H. J., Wixom, B. H., and Hoffer, J. A. 2004. “Continental Airlines 
Flies High with Real-time Business Intelligence,” MIS Quarterly Executive (3:4), pp. 163–
176. 

Arend, R. J. 2012. “Entrepreneurship and Dynamic Capabilities: How Firm Age and Size Affect 
the ‘Capability Enhancement–SME Performance’ Relationship,” Small Business Economics 
(42:1), pp. 33–57. 

Arend, R. J., and Bromiley, P. 2009. “Assessing the Dynamic Capabilities View: Spare Change, 
Everyone?,” Strategic Organization (7:1), pp. 75–90. 

Armstrong, J. S., and Overton, T. S. 1977. “Estimating Nonresponse Bias in Mail Surveys,” 
Journal of Marketing Research (14:3), pp. 396–402. 

Arnott, D., and Pervan, G. 2005. “A Critical Analysis of Decision Support Systems Research,” 
Journal of Information Technology (20:2), pp. 67–87. 

Arnott, D., and Pervan, G. 2014. “A Critical Analysis of Decision Support Systems Research 
Revisited: The Rise of Design Science,” Journal of Information Technology Nature 
Publishing Group, pp. 1–25. 

Atkinson, R., and Flint, J. 2001. “Accessing Hidden and Hard-to-Reach Populations: Snowball 
Research Strategies,” Social Research Update (33:1), pp. 1–4. 

Bagozzi, R. P. 2011. “Measurement and Meaning in Information Systems and Organizational 
Research: Methodological and Philosophical Foundations,” MIS Quarterly (35:2), pp. 261–
292. 

Barney, J. 1991. “Firm Resources and Sustained Competitive Advantage,” Journal of 
Management (17:1), pp. 99–120. 



176 

Barreto, I. 2010. “Dynamic Capabilities: A Review of Past Research and an Agenda for the 
Future,” Journal of Management (36:1), pp. 256–280. 

Bhattacherjee, A. 2012. Social Science Research: Principles, Methods, and Practices, Tampa, 
Florida, USA: Anol Bhattacherjee. 

Bock, G.-W., Zmud, R. W., Young-Gul, K., and Jae-Nam, L. 2005. “Behavioral Intention Formation 
in Knowledge Sharing: Examining the Roles of Extrinsic Motivators, Social-Psychological 
Forces, and Organizational Climate,” MIS Quarterly (29:1), pp. 87–111. 

Bose, R. 2009. “Advanced Analytics: Opportunities and Challenges,” Industrial Management & 
Data Systems (109:2), pp. 155–172. 

Bowman, C., and Ambrosini, V. 2003. “How the Resource-based and the Dynamic Capability 
Views of the Firm Inform Corporate-level Strategy,” British Journal of Management (14:4), 
pp. 289–303. 

Boyatzis, R. E. 1998. Transforming Qualitative Information: Thematic Analysis and Code 
Development, Thousand Oaks, CA, USA: Sage Publications. 

Braun, V., and Clarke, V. 2006. “Using Thematic Analysis in Psychology,” . 

Brynjolfsson, E., and Hitt, L. M. 2000. “Beyond Computation: Information Technology, 
Organizational Transformation and Business Performance,” The Journal of Economic 
Perspectives (14:4), pp. 23–48. 

Bucher, T., Gericke, A., and Sigg, S. 2009. “Process-Centric Business Intelligence,” Business 
Process Management Journal (15:3), pp. 408–429. 

Calderon, T. G., Cheh, J. J., and Kim, I.-W. 2003. “How Large Corporations Use Data Mining to 
Create Value,” Management Accounting Quarterly (3:4), pp. 1–11. 

Campbell, D. E., Wells, J. D., and Valacich, J. S. 2013. “Breaking the Ice in B2C Relationships: 
Understanding Pre-Adoption e-Commerce Attraction,” Information Systems Research 
(24:April 2015), pp. 219–238. 

Campbell, D. T., and Stanley, J. C. 1963. Experimental and Quasi-Experimental Designs for 
Research, Chicago, IL, USA: Rand McNally. 

Castellanos, M., Dayal, U., and Hsu, M. 2010. “Live Business Intelligence for the Real-Time 
Enterprise,” in From Active Data Management to Event-Based Systems and More, K. Sachs, 
I. Petrov, and P. Guerrero (eds.), Heidelberg, Germany: Springer Berlin, pp. 325–336. 



177 

Cepeda, G., and Vera, D. 2007. “Dynamic Capabilities and Operational Capabilities: A 
Knowledge Management Perspective,” Journal of Business Research (60:5), pp. 426–437. 

Chakravarty, A., Grewal, R., and Sambamurthy, V. 2013. “Information Technology 
Competencies, Organizational Agility, and Firm Performance: Enabling and Facilitating 
Roles,” Information Systems Research (24:4), pp. 976–997. 

Chan, J. O. 2006. “A Conceptual Model for Operations-Analytics Convergence,” Journal of 
American Academy of Business, Cambridge (8:1), pp. 48–54. 

Chaudhuri, S., Dayal, U., and Narasayya, V. 2011. “An Overview of Business Intelligence 
Technology,” Communications of the ACM (54:8), p. 88. 

Chen, H., Chiang, R. H. L., and Storey, V. C. 2012. “Business Intelligence and Analytics: From Big 
Data to Big Impact,” MIS Quarterly (36:4), pp. 1165–1188. 

Chen, X., and Siau, K. 2011. “Impact of Business Intelligence and IT Infrastructure on 
Competitive Performance: An Organizational Agility Perspective,” in Proceedings of the 
32nd International Conference on Information Systems, Shanghai, China, December, pp. 1–
11. 

Child, J. 1972. “Organizational Structure, Environment and Performance: The Role of Strategic 
Choice,” Sociology (6:1), pp. 1–22. 

Chin, W. W., and Dibbern, J. 2010. Handbook of Partial Least Squares, Handbook of Partial Least 
Squares, , pp. 171–193. 

Christopoulos, D. C. 2009. “Peer Esteem Snowballing: A Methodology for Expert Surveys,” in 
Proceedings of NTTS (New Techniques and Technologies for Statistics), , pp. 171–179. 

Clark, T. D., and Jones, M. C. 2008. “An Experimental Analysis of the Dynamic Structure and 
Behavior of Managerial Support Systems,” System Dynamics Review (24:2), pp. 215–245. 

Clark, T. D., Jones, M. C., and Armstrong, C. P. 2007. “The Dynamic Structure of Management 
Support Systems: Theory Development, Research Focus, and Direction,” MIS Quarterly 
(31:3), pp. 579–615. 

Cohen, J. 1988. Statistical Power Analysis for the Behavioral Sciences, Mahwah, NJ, USA: 
Lawrence Erlbaum Associates, Inc. 

Coleman, J. S. 1959. “Relational Analysis: The Study of Social Organizations with Survey 
Methods,” Human Organizations (17), pp. 28–36. 



178 

Collis, D. J. 1994. “Research Note: How Valuable are Organizational Capabilities?,” Strategic 
Management Journal (15:S1), pp. 143–152. 

Cronbach, L. J. 1951. “Coefficient Alpha and the Internal Structure of Tests,” Psychometrika 
(16:3), pp. 297–334. 

D’Aveni, R. A. 1994. Hypercompetition: Managing the Dynamics of Strategic Maneuvering, New 
York, New York, USA: Free Press. 

Dalkey, N., and Helmer, O. 1963. “An Experimental Application of the DELPHI Method to the 
Use of Experts,” Management Science (9:3), pp. 458–467. 

Davenport, T. H. 1992. Process Innovation: Reengineering Work through Information 
Technology, Cambridge, MA, US: Harvard Business Press. 

Davenport, T. H. 2006. “Competing on Analytics,” Harvard Business Review (84:1), pp. 1–10. 

Davenport, T. H., Harris, J. G., and Morison, R. 2010. Analytics at Work: Smarter Decisions Better 
Results, Boston, MA: Harvard Business School Publishing. 

Davenport, T. H., and Short, J. E. 1990. “The New Industrial Engineering: Information 
Technology and Business Process Redesign,” Sloan Management Review (31:4), pp. 11–27. 

Davis, P. E., and D’Souza, D. E. 2013. “Treating the Malaise of Dynamic Capability Research: 
Rejuvenation via Deployment-Based Articulation,” in Proceedings of the 74th Meeting of 
the Academy of Management, Philadelphia, PA, USA. 

Dehning, B., and Richardson, V. J. 2002. “Returns on Investments in Information Technology: A 
Research Synthesis,” Journal of Information Systems (16:1), pp. 7–30. 

DeLone, W. H., and McLean, E. R. 1992. “Information Systems Success: The Quest for the 
Dependent Variable,” Information Systems Research (3:1), pp. 60–95. 

DeLone, W. H., and McLean, E. R. 2003. “The DeLone and McLean Model Of Information 
Systems Success: A Ten-Year Update,” Journal of Management Information Systems (19:4), 
pp. 9–31. 

DeSanctis, G., and Jackson, B. 1994. “Coordination of Information Technology Management: 
Team-Based Structures and Computer-Based Communication Systems,” Journal of 
Management Information Systems (10:4), pp. 85–110. 

Desanctis, G., and Poole, M. S. 1994. “Capturing the Complexity in Advanced Technology Use: 
Adaptive Structuration Theory,” Organization Science (5:2), pp. 121–147. 



179 

Dinter, B. 2013. “Success Factors for Information Logistics Strategy — An Empirical 
Investigation,” Decision Support Systems (54:3)Elsevier B.V., pp. 1207–1218. 

Dooley, L. M., and Lindner, J. R. 2003. “The Handling of Nonresponse Error,” Human Resource 
Development Quarterly (14:1), pp. 99–110. 

Drnevich, P. L., and Kriauciunas, A. P. 2011. “Clarifying the Conditions and Limits of the 
Contributions of Ordinary and Dynamic Capabilities to Relative Firm Performance,” 
Strategic Management Journal (32:3), pp. 254–279. 

Drucker, P. F. 1992. The Age of Discontinuity: Guidelines to Our Changing Society, Piscataway, 
NJ, USA: Transaction Publishers. 

Easterby-Smith, M., Lyles, M. A., and Peteraf, M. A. 2009. “Dynamic Capabilities: Current 
Debates and Future Directions,” British Journal of Management (20), pp. S1–S8. 

Eckerson, W. 2003. “Smart Companies in the 21st Century: The Secrets of Creating Successful 
Business Intelligence Solutions,” Seattle, Washington, USA, pp. 1–38. 

Eisenhardt, K. M., and Martin, J. A. 2000. “Dynamic capabilities: what are they?,” Strategic 
Management Journal (21:10/11), pp. 1105–1121. 

Elbashir, M. Z., Collier, P. A., and Davern, M. J. 2008. “Measuring the Effects of Business 
Intelligence Systems: The Relationship Between Business Process and Organizational 
Performance,” International Journal of Accounting Information Systems (9:3), pp. 135–153. 

Elbashir, M. Z., Collier, P. A., and Sutton, S. G. 2011. “The Role of Organizational Absorptive 
Capacity in Strategic Use of Business Intelligence to Support Integrated Management 
Control Systems,” The Accounting Review (86:1), pp. 155–184. 

Elbashir, M. Z., Collier, P. A., Sutton, S. G., Davern, M. J., and Leech, S. A. 2013. “Enhancing the 
Business Value of Business Intelligence: The Role of Shared Knowledge and Assimilation,” 
Journal of Information Systems (27:2), pp. 87–105. 

Elliott, T. 2011. “Business Analytics vs Business Intelligence? | Business Analytics,” Business 
Analytics, . 

Fang, Y., Qureshi, I., Sun, H., McCole, P., Ramsey, E., and Lim, K. H. 2014. “Trust, Satisfaction, 
and Online Repurchase Intention: The Moderating Role of Perceived Effectiveness of E-
Commerce Institutional Mechanisms,” MIS Quarterly (38:2), pp. 407–427. 

Feeny, D. F., and Willcocks, L. P. 1998. “Core IS Capabilities for Exploiting Information 
Technology,” Sloan Management Review (39:3), pp. 9–21. 



180 

Ferdinand, J., Antonacopoulou, E., Easterby-Smith, M., and Graca, M. 2004. “Dynamic 
Capability : Tracking the Development of a Concept,” in Proceedings of the 5th European 
Conference on Organizational Knowledge, Learning and Capabilities, Innsbruck, Austria, 
April, pp. 1–20. 

Furneaux, B., and Wade, M. 2011. “An Exploration of Organizationl Level Information Systems 
Discontinuance Intentions,” MIS Quarterly (35:3), pp. 573–598. 

Gangadharan, G., and Swami, S. N. 2004. “Business intelligence systems: design and 
implementation strategies,” in Proceedings of the 26th International Conference on 
Information Technology Interfaces, Cavtat, Croatia, June, pp. 139–144. 

Gegenfurtner, A., Lehtinen, E., and Säljö, R. 2011. “Expertise Differences in the Comprehension 
of Visualizations: A Meta-Analysis of Eye-Tracking Research in Professional Domains,” 
Educational Psychology Review (23:4), pp. 523–552. 

Gessner, G. H., and Volonino, L. 2005. “Quick Response Improves Returns on Business 
Intelligence Investments,” Information Systems Management (22:3), pp. 66–75. 

Ghilic-Micu, B., Stoica, M., and Mircea, M. 2008. “How to Succeed in Business Intelligence 
Initiative: A Case Study for Acquisitions in Romania Public Institutions,” WSEAS 
Transactions on Business and Economics (5:6), pp. 298–309. 

Ghoshal, S., and Kim, S. K. 1986. “Building Effective Intelligence Systems for Competitive 
Advantage,” Sloan Management Review (28:1), pp. 49–58. 

Giniat, E. J. 2011. “Using Business Intelligence for Competitive Advantage,” Healthcare Financial 
Management: Journal of the Healthcare Financial Management Association (65:9), pp. 
142–146. 

Gnatovich, R. 2007. “Making a Case for Business Analytics,” Strategic Finance (88:8), pp. 47–51. 

Goll, I., and Rasheed, A. M. A. 1997. “Rational Decision-Making and Firm Performance: The 
Moderating Role of Environment,” Strategic Management Journal (18:7), pp. 583–591. 

Goodman, L. A. 1961. “Snowball Sampling,” The Annals of Mathematical Statistics (32:1), pp. 
148–170. 

Griffith, D. A., and Harvey, M. G. 2001. “A Resource Perspective of Global Dynamic Capabilities,” 
Journal of International Business Studies (32:3), pp. 597–606. 

Guarda, T., Silva, C., Santos, M. F., and Augusto, M. F. 2013. “Process Mining: A Framework 
Proposal for Pervasive Business Intelligence,” in Proceedings of the 8th Iberian Conference 
on Information Systems and Technologies, Lisbon, Portugal, June, pp. 1–4. 



181 

Guest, G., MacQueen, K. M., and Namey, E. E. 2012. Applied Thematic Analysis, Thousand Oaks, 
CA, USA: Sage Publications. 

Gupta, N., Shaw, J. D., and Delery, J. E. 2000. “Correlates of Response Outcomes among 
Organizational Key Informants,” Organizational Research Methods (3:4), pp. 323–347. 

Gwet, K. L. 2008. “Computing inter-rater reliability and its variance in the presence of high 
agreement.,” The British Journal of Mathematical and Statistical Psychology (61:1), pp. 29–
48. 

Hair, J. F., Black, W. C., Babin, B. J., and Anderson, R. E. 2010. Multivariate Data Analysis, Upper 
Saddle River, New Jersey, USA: Prentice Hall. 

Hair, J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. 2014. A Primer on Partial Least Squares 
Structural Equation Modeling (PLS-SEM), Thousand Oaks, CA, USA: Sage Publications. 

Hair, J. F., Ringle, C. M., and Sarstedt, M. 2011. “PLS-SEM: Indeed a Silver Bullet,” The Journal of 
Marketing Theory and Practice (19:2), pp. 139–152. 

Hammer, M. 2010. “What is Business Process Management?,” in Handbook on Business Process 
Management 1: Introduction, Methods, and Information Systems, J. vom Brocke and M. 
Rosemann (eds.), Berlin, Germany: Springer, pp. 3–16. 

Handcock, M. S., and Gile, K. J. 2011. “Comment: On the Concept of Snowball Sampling,” 
Sociological Methodology (41:1), pp. 367–371. 

Hannan, M. T., and Freeman, J. 1977. “The Population Ecology of Organizations,” American 
Journal of Sociology (82:5), p. 929. 

Harmon, P. 2010. “The Scope and Evolution of Business Process Management,” in Handbook on 
Business Process Management 1: Introduction, Methods, and Information Systems, J. vom 
Brocke and M. Rosemann (eds.), Berlin, Germany: Springer, pp. 37–82. 

Harriott, J. 2013. “7 Pillars for Successful Analytics Implementation,” Marketing Insights (25:1), 
pp. 34–41. 

Helfat, C. E., Finkelstein, S., Mitchell, W., Peteraf, M. A., Singh, H., Teece, D. J., and Winter, S. G. 
2007. Dynamic Capabilities: Understanding Strategic Change in Organizations, Malden, 
MA, USA: Blackwell. 

Helfat, C. E., and Peteraf, M. A. 2003. “The Dynamic Resource-Based View: Capability 
Lifecycles,” Strategic Management Journal (24:10), pp. 997–1010. 



182 

Helfat, C. E., and Peteraf, M. A. 2009. “Understanding Dynamic Capabilities: Progress Along a 
Developmental Path,” Strategic Organization (7:1), pp. 91–102. 

Helfat, C. E., and Peteraf, M. A. 2014. “Managerial Cognitive Capabilities and the 
Microfoundations of Dynamic Capabilities,” Strategic Management Journal . 

Helfat, C. E., and Winter, S. G. 2011. “Untangling Dynamic and Operational Capabilities: Strategy 
for the (N)ever-Changing World,” Strategic Management Journal (1250:June), pp. 1243–
1250. 

Henderson, J. C., and Venkatraman, N. 1992. “Strategic Alignment: A Model for Organizational 
Transformation Through Information Technology,” in Transforming Organizations, T. A. 
Kochan and M. Useem (eds.), New York, New York, USA, pp. 97–117. 

Henseler, J., Ringle, C. M., and Sinkovics, R. R. 2009. “The Use of Partial Least Squares Path 
Modeling in International Marketing,” Advances in International Marketing Advances in 
International Marketing, (J. Henseler, C. M. Ringle, and R. R. Sinkovics, eds.), 
(20:2009)Bingley: Emerald Group Publishing, pp. 277–319. 

Herschel, G., Linden, A., and Kart, L. 2014. “Magic Quadrant for Advanced Analytics Platforms,” 
Stamford, CT, pp. 1–26. 

Hinkle, D. E., Wiersma, W., and G, J. S. 1998. Applied Statistics for the Behavioral Sciences, (4th 
ed.) Boston, MA: Houghton Mifflin Company. 

Hočevar, B., and Jaklič, J. 2010. “Assessing Benefits of Business Intelligence Systems–A Case 
Study,” Management: Journal of Contemporary Management Issues (15:1), pp. 87–119. 

Hodgkinson, G. P., and Healey, M. P. 2011. “Psychological Foundations of Dynamic Capabilities: 
Reflexion and Reflection in Strategic Management,” Strategic Management Journal 
(32:13), pp. 1500–1516. 

Hostman, B., Herschel, G., and Rayner, N. 2007. “The Evolution of Business Intelligence: The 
Four Worlds,” Stamford, CT, pp. 1–10. 

Huck, S. W. 2004. Reading Statistics and Research, (4th ed.) Boston, MA: Pearson Education Inc. 

Hulland, J. 1999. “Use of Partial Least Squares (PLS) in Strategic Management Research: A 
Review of Four Recent Studies,” Strategic Management Journal (20:2), pp. 195–204. 

IBM. 2012. “Better Business Outcomes with Business Analytics,” Somers, New York, USA, pp. 1–
12. 



183 

Isik, O., Jones, M. C., and Sidorova, A. 2011. “Business Intelligence (BI) Success and the Role of 
BI Capabilities,” Intelligent Systems in Accounting, Finance and Management (18), pp. 161–
176. 

Isik, O., Jones, M. C., and Sidorova, A. 2013. “Business Intelligence Success: The Roles of BI 
Capabilities and Decision Environments,” Information & Management (50:1), pp. 13–23. 

Jalonen, H., and Lönnqvist, A. 2009. “Predictive Business – Fresh Initiative or Old Wine in a New 
Bottle,” Management Decision (47:10), pp. 1595–1609. 

Jermol, M., Lavrač, N., and Urbančič, T. 2003. “Managing Business Intelligence in a Virtual 
Enterprise: A Case Study and Knowledge Management Lessons Learned,” Journal of 
Intelligent and Fuzzy Systems (14:3), pp. 121–136. 

Joffe, H., and Yardley, L. 2004. “Content and Thematic Analysis,” in Research Methods for 
Clinical and Health Psychology, D. F. Marks and L. Yardley (eds.), London, UK: Sage 
Publications, pp. 56–68. 

Johnson, E., and Lordeon, M. 2002. “Meeting Industry-Specific Challenges with Business 
Intelligence Solutions,” Information Management, , pp. 1–6. 

Joshi, K. D., Chi, L., Datta, A., and Han, S. 2010. “Changing the Competitive Landscape: 
Continuous Innovation Through IT-Enabled Knowledge Capabilities,” Information Systems 
Research (21:3), pp. 472–495. 

Jourdan, Z., Rainer, R. K., and Marshall, T. E. 2008. “Business Intelligence: An Analysis of the 
Literature,” Information Systems Management (25:2), pp. 121–131. 

Kaiser, H. F. 1960. “The Application of Electronic Computers to Factor Analysis,” Educational 
and Psychological Measurement (20:1), pp. 141–151. 

Kanuk, L., and Berenson, C. 1975. “Mail Surveys and Response Rates: A Literature Review,” 
Journal of Marketing Research (12:4), pp. 440–453. 

Kappelman, L., Mclean, E., Johnson, V., and Gerhart, N. 2014. “The 2014 SIM IT Key Issues and 
Trends Study,” MIS Quarterly Executive (13:4), pp. 237–263. 

Kappelman, L., McLean, E., Luftman, J., and Johnson, V. 2013. “Key Issues of IT Organizations 
and Their Leadership: The 2013 SIM IT Trends Study,” MIS Quarterly Executive (12:4), pp. 
227–240. 

Kerlinger, F. N., and Lee, H. B. 2000. Foundations of Behavioral Research, Orlando, FL, USA: 
Harcourt. 



184 

Kim, G., Shin, B., Kim, K. K., and Lee, H. G. 2011. “IT Capabilities, Process-Oriented Dynamic 
Capabilities, and Firm Financial Performance,” Journal of the Association for Information 
Systems (12:7), pp. 487–517. 

Kiron, D., Shockley, R., Kruschwitz, N., Finch, G., and Haydock, M. 2011. “Analytics: The 
Widening Divide,” MIT Sloan Management Review (Nov), pp. 1–22. 

Kor, Y. Y., and Mesko, A. 2013. “Dynamic Managerial Capabilities: Configuration and 
Orchestration of Top Executives’ Capabilities and the Firm's Dominant Logic,” Strategic 
Management Journal (34:2), pp. 233–244. 

Landis, J. R., and Koch, G. G. 1977. “The measurement of observer agreement for categorical 
data.,” Biometrics (33:1), pp. 159–174. 

Lau, R. Y. K., Liao, S. S. Y., Wong, K. F., and Chiu, D. K. W. 2012. “Web 2.0 Environmental 
Scanning and Adaptive Decision Support for Business Mergers and Acquisitions,” MIS 
Quarterly (36:4), pp. 1239–1268. 

Laursen, G. H., and Thorlund, J. 2010. Business Analytics for Managers: Taking Business 
Intelligence Beyond Reporting, Hoboken, NJ, USA: John Wiley & Sons. 

Lee, O.-K. (Daniel), Xu, P., Kuilboer, J.-P., and Ashrafi, N. 2012. “IT Impacts On Performance Of 
Service Firms Through Operation-Level Dynamic Capability,” Journal of Applied Business 
Research (28:6), pp. 1283–1293. 

Lindell, M. K., and Whitney, D. J. 2001. “Accounting for common method variance in cross-
sectional research designs.,” The Journal of applied psychology (86:1), pp. 114–121. 

Lorange, P., and Probst, G. 2013. “Effective Strategic Planning Processes in the Multinational 
Corporation,” in Managing the Global Firm, C. A. Bartlett, Y. Doz, and G. Hedlund (eds.), 
(2013th ed.) New York, New York, USA: Routledge, pp. 144–163. 

Lowry, P. B., and Gaskin, J. 2014. “Partial Least Squares (PLS) Structural Equation Modeling 
(SEM) for Building and Testing Behavioral Causal Theory: When to Choose it and How to 
Use it,” IEEE Transactions on Professional Communication (57:2), pp. 123–146. 

Lowry, P. B., Karuga, G. G., and Richardson, V. J. 2007. “Assessing Leading Institutions, Faculty, 
and Articles in Premier Information Systems Research Journals,” Communications of the 
Association for Information Systems (20), pp. 142–203. 

Machlup, F. 1962. The Production and Distribution of Knowledge in the United States, Princeton, 
NJ, USA: Princeton University Press. 



185 

Makadok, R. 2001. “Toward a Synthesis of the Resource-Based and Dynamic-Capability Views of 
Rent Creation,” Strategic Management Journal (22:5), pp. 387–401. 

Markus, M. L., and Silver, M. S. 2008. “A Foundation for the Study of IT Effects: A New Look at 
DeSanctis and Poole’s Concepts of Structural Features and Spirit,” Journal of the 
Association for Information Systems (9:10), pp. 609–632. 

McGrath, J. E. 1981. “Dilemmatics: The Study of Research Choices and Dilemmas,” American 
Behavioral Scientist (25:2), pp. 179–210. 

McKelvie, A., and Davidsson, P. 2009. “From Resource Base to Dynamic Capabilities: An 
Investigation of New Firms,” British Journal of Management (20), pp. S63–S80. 

Mckinney, E. H., and Yoos, C. J. 2010. “Information About Information: A Taxonomy of Views,” 
MIS Quarterly (34:2), pp. 329–344. 

Melville, N., Kraemer, K., and Gurbaxani, V. 2004. “Review: Information Technology and 
Organizational Performance: An Integrative Model of IT Business Value,” MIS Quarterly 
(28:2), pp. 283–322. 

Miller, G. J., Bräutigam, D., and Gerlach, S. V. 2006. Business Intelligence Competency Centers: A 
Team Approach to Maximizing Competitive Advantage, Hoboken, NJ, US: John Wiley & 
Sons. 

Mizik, N., and Jacobson, R. 2012. “Trading off between Value Creation and Value Appropriation: 
Financial Implications of Shifts in Strategic Emphasis,” Journal of Marketing (67:1), pp. 63–
76. 

Moore, G. C., and Benbasat, I. 1991. “Development of an instrument to measure the 
perceptions of adopting an information technology innovation,” Information Systems 
Research, , pp. 192–222. 

Zur Muehlen, M., and Shapiro, R. 2009. “Business Process Analytics,” in Handbook on Business 
Process Management, Vol. 2, J. vom Brocke and M. Rosemann (eds.), (Vol. 2) Verlag, 
Berline: Springer-Verlag, pp. 137–158. 

Muntean, M. I., and Muntean, C. 2013. “Evaluating a Business Intelligence Solution. Feasibility 
Analysis based on Monte Carlo Method,” Economic Computation & Economic Cybernetics 
Studies & Research (47:2), pp. 85–101. 

Najjar, M. S., and Kettinger, W. J. 2013. “Data Montetization: Lessons From a Retailer’s 
Journey,” MIS Quarterly Executive (12:4), pp. 213–225. 



186 

Negash, S. 2004. “Business Intelligence,” Communications of the Association for Information 
Systems (13), pp. 177–195. 

Nelson, R. R. 2007. “IT Project Management: Infamous Failures, Classic Mistakes, and Best 
Practices,” MIS Quarterly Executive (6:2), pp. 67–78. 

Nelson, R. R., Todd, P. A., and Wixom, B. H. 2005. “Antecedents of Information and System 
Quality: An Empirical Examination Within the Context of Data Warehousing,” Journal of 
Management Information Systems (21:4), pp. 199–235. 

Nunnally, J. C., and Bernstein, I. H. 1994. Psychometric Theory, (Third Edit.) New York, New 
York, USA: McGraw-Hill. 

O’Reilly, C. A. 1983. “The Use of Information in Organizational Decision Making: A Model and 
Some Propositions,” Research in Organizational Behavior (5), pp. 103–139. 

Orlikowski, W., and Baroudi, J. J. 1991. “Studying Information Technology in Organizations: 
Research Approaches and Assumptions,” Information Systems Research (2:1), pp. 1–28. 

Ouyang, C., Adams, M., Wynn, M. T., and ter Hofstede, A. H. M. 2010. “Workflow 
Management,” in Handbook on Business Process Management 1: Introduction, Methods, 
and Information Systems, J. vom Brocke and M. Rosemann (eds.), Berlin, Germany: 
Springer, pp. 387–418. 

Overby, E., Bharadwaj, A., and Sambamurthy, V. 2006. “Enterprise Agility and the Enabling Role 
of Information Technology,” European Journal of Information Systems (15:May 2005), pp. 
120–131. 

Pallant, J. 2013. SPSS Survival Manual: A Step-by-Step Guide to Data Analysis Using IBM SPSS, 
(5th ed.) New York, New York, USA: Open University Press. 

Palvia, P., Mao, E., Salam, A. F., and Soliman, K. S. 2003. “Management Information Systems 
Research: What’s There in a Methodology?,” Communications of the Association for 
Information Systems (11:1), pp. 289–309. 

Parmar, B. L., Freeman, R. E., Harrison, J. S., Wicks, A. C., Purnell, L., and de Colle, S. 2010. 
“Stakeholder Theory: The State of the Art,” The Academy of Management Annals (4:1), pp. 
403–445. 

Penrose, E. 1959. The Theory of the Growth of the Firm, New York, New York, USA: Wiley. 

Peterson, R. A. 2001. “On the Use of College Students in Social Science Research: Insights from 
a Second-Order Meta-Analysis,” Journal of Consumer Research (28:3), pp. 450–461. 



187 

Petter, S., Straub, D. W., and Rai, A. 2007. “Specifying Formative Constructs in Information 
Systems Research,” MIS Quarterly (31:4), pp. 623–656. 

Phan, D. D., and Vogel, D. R. 2010. “A Model of Customer Relationship Management and 
Business Intelligence Systems for Catalogue and Online Retailers,” Information & 
Management (47:2)Elsevier B.V., pp. 69–77. 

Pinsonneault, A., and Kraemer, K. L. 1993. “Survey Research Methodology in Management 
Information Systems: An Assessment,” Journal of Management Information Systems 
(10:2), pp. 75–105. 

Pirttimäki, V., Lönnqvist, A., and Karjaluoto, A. 2006. “Measurement of business intelligence in a 
Finnish telecommunications company,” The Electronic Journal of Knowledge Management 
(4:1), pp. 83–90. 

Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., and Podsakoff, N. P. 2003. “Common Method 
Biases in Behavioral Research: A Critical Review of the Literature and Recommended 
Remedies,” The Journal of Applied Psychology (88:5), pp. 879–903. 

Popovič, A., Hackney, R., Coelho, P. S., and Jaklič, J. 2012. “Towards Business Intelligence 
Systems Success: Effects of Maturity and Culture on Analytical Decision Making,” Decision 
Support Systems (54:1), pp. 729–739. 

Popovič, A., Hackney, R., Coelho, P. S., and Jaklič, J. 2014. “How Information-Sharing Values 
Influence the Use of Information Systems: An Investigation in the Business Intelligence 
Systems Context,” The Journal of Strategic Information Systems . 

Popovič, A., Turk, T., and Jaklič, J. 2010. “Conceptual Model of Business Value of Business 
Intelligence Systems,” Management: Journal of Contemporary Management Issues (15:1), 
pp. 5–29. 

Porter, M. E., and Millar, V. E. 1985. “How Information Gives You Competitive Advantage,” 
Harvard Business Review (63:4), pp. 149–174. 

Priem, R. L., and Butler, J. E. 2001. “Is the Resource-Based ‘View’ a Useful Perspective for 
Strategic Management Research?,” Academy of Management Review (26:1), pp. 22–40. 

Protogerou, A., Caloghirou, Y., and Lioukas, S. 2011. “Dynamic Capabilities and their Indirect 
Impact on Firm Performance,” Industrial and Corporate Change (21:3), pp. 615–647. 

Rajterič, I. H. 2010. “Overview of Business Intelligence Maturity Models,” Management: Journal 
of Contemporary Management Issues (15:1), pp. 47–68. 



188 

Rindova, V. P., and Kotha, S. 2001. “Continuous ‘Morphing’:Competing Through Dynamic 
Capabilities, Form, and Function,” Academy of Management Journal (44:6), pp. 1263–
1280. 

Ringle, C. M., Sarstedt, M., and Straub, D. W. 2012. “Editor’s Comments: A Critical Look at the 
Use of PLS-SEM in MIS Quarterly,” MIS Quarterly (36:1), pp. iii–xiv. 

Ringle, C. M., Wende, S., and Will, A. 2005. “SmartPLS 2.0,” . 

Ritacco, M., and Carver, A. 2007. “The Business Value of Business Intelligence: A Framework for 
Measuring the Benefits of Business Intelligence,” San Jose, CA, USA, pp. 1–19. 

Roulston, K. 2001. “Data Analysis and ‘Theorizing as Ideology,’” Qualitative Research (1:3), pp. 
279–302. 

Rud, O. P. 2010. “Book Highlight—Adaptability: A Key to Business Intelligence Success,” Global 
Business and Organizational Excellence (29:2), pp. 76–86. 

Rumelt, R. 2011. Good Strategy Bad Strategy: The Difference and Why it Matters, New York, 
New York, USA: Profile Books Ltd. 

Rummler, G. A., and Brache, A. P. 1990. Improving Performance: How to Manage the White 
Space on the Organization Chart, San Francisco, CA, USA: Jossey-Bass. 

Ryan, S. D., Harrison, D. A., and Schkade, L. L. 2002. “Information-Technology Investment 
Decisions: When do Costs and Benefits in the Social Subsystem Matter?,” Journal of 
Management Information Systems (19:2), pp. 85–127. 

Sadler, G. R., Lee, H. C., Lim, R. S. H., and Fullerton, J. 2010. “Recruitment of Hard-to-Reach 
Population Subgroups via Adaptations of the Snowball Sampling Strategy,” Nursing and 
Health Sciences (12:November 2009), pp. 369–374. 

Salganik, M. J. 2006. “Variance Estimation, Design Effects, and Sample Size Calculations for 
Respondent-Driven Sampling,” Journal of Urban Health (83:7), pp. 98–112. 

Salganik, M. J., and Heckathorn, D. D. 2004. “Sampling and Estimation in Hidden Populations 
using Respondent-Driven Sampling,” Sociological Methodology (34:2004), pp. 193–239. 

Sallam, R. L., Tapadinhas, J., Parenteau, J., Yuen, D., and Hostman, B. 2014. “Magic Quadrant for 
Business Intelligence and Analytics Platforms,” Stamford, CT, pp. 1–78. 

Sambamurthy, V., Bharadwaj, A., and Grover, V. 2003. “Shaping Agility Through Digital Options: 
Reconceptualizing the Role of Information Technology in Contemporary Firms,” MIS 
Quarterly (27:2), pp. 237–263. 



189 

Sarker, S., Sarker, S., and Jana, D. 2010. “The Impact of the Nature of Globally Distributed Work 
Arrangement on Work–Life Conflict and Valence: The Indian GSD Professionals’ 
Perspective,” European Journal of Information Systems (19:2)Nature Publishing Group, pp. 
209–222. 

Schlegel, K. 2013. “Hype Cycle for Business Intelligence and Analytics, 2013,” Stamford, CT, pp. 
1–68. 

Schreyögg, G., and Kliesch-Eberl, M. 2007. “How Dynamic Can Organizational Capabilities Be? 
Towards a Dual-Process Model of Capability Dynamization,” Strategic Management 
Journal (28:9), pp. 913–933. 

Schulte, W. R., Chandler, N., Herschel, G., Laney, D., Sallam, R. L., Tapadinhas, J., and Sommer, 
D. 2014. “Predicts 2014: Business Intelligence and Analytics Will Remain CIO’s Top 
Technology Priority,” Stamford, CT, pp. 1–11. 

Schumpeter, J. 1934. The Theory of Economic Development, Cambridge, MA, US: Harvard 
Economic Studies. 

Seah, M., Hsieh, M. H., and Weng, P.-D. 2010. “A Case Analysis of Savecom: The Role of 
Indigenous Leadership in Implementing a Business Intelligence System,” International 
Journal of Information Management (30:4)Elsevier Ltd, pp. 368–373. 

Seddon, P. B., Constantinidis, D., and Dod, H. 2012. “How Does Business Analytics Contribute to 
Business Value,” in Proceedings of the Thirty-Third International Conference on Information 
Systems, Orlando, FL, USA, December, pp. 1–17. 

Shao, J., Moser, R., and Henke, M. 2012. “Multidimensional Supply Performance Framework: A 
Conceptual Development and Empirical Analysis,” International Journal of Production 
Economics (138:1)Elsevier, pp. 26–34. 

Sharda, R., Delen, D., and Turban, E. 2013. Business Intelligence: A Managerial Perspective on 
Analytics, Saddle River, NJ, USA: Prentice Hall. 

Sharma, R., Mithas, S., and Kankanhalli, A. 2014. “Transforming Decision-Making Processes: A 
Research Agenda for Understanding the Impact of Business Analytics on Organisations,” 
European Journal of Information Systems (23:4)Nature Publishing Group, pp. 433–441. 

Sharma, R., Reynolds, P., Scheepers, R., Seddon, P. B., and Shanks, G. 2010. “Business Analytics 
and Competitive Advantage: A Review and Research Agenda,” in Bridging the Socio - 
Technical Gap in Decision Support Systems: Challenges for the Next Decade, A. Respicio, F. 
Adam, G. Phillips, C. Teixeira, and J. Telhada (eds.), Amsterdam, Netherlands, pp. 187–198. 



190 

Sidorova, A., Evangelopoulos, N., Torres, R. R., and Johnson, V. 2013. A Survey of Core Research 
in Information Systems, New York, New York, USA: Springer US. 

Sidorova, A., and Torres, R. R. 2014. “Business Intelligence and Analytics: A Capabilities 
Dynamization View,” in Proceedings of the 20th Americas Conference on Information 
Systems, Savannah, GA, USA, August, pp. 1–9. 

Simons, R. 1990. “The Role of Management Control Systems in Creating Competitive 
Advantage: New Perspectives,” Accounting, Organizations and Society (15:1/2), pp. 127–
143. 

Di Stefano, G., Peteraf, M. A., and Verona, G. 2010. “Dynamic Capabilities Deconstructed: A 
Bibliographic Investigation Into the Origins, Development, and Future Directions of the 
Research Domain,” Industrial and Corporate Change (19:4), pp. 1187–1204. 

Straub, D. W. 2008. “Editor’s Comments: Why do Top Journals Reject Good Papers,” MIS 
Quarterly (32:3), pp. iii–vii. 

Tallon, P., and Pinsonneault, A. 2011. “Competing Perspectives on the Link between Strategic 
Information Technology Alignment and Organizational Agility: Insights from a Mediation 
Model,” MIS Quarterly (35:2), pp. 463–486. 

Tamm, T., Seddon, P. B., and Shanks, G. 2013. “Pathways to Value from Business Analytics,” in 
Proceedings of the Thirty-Fourth International Conference on Information Systems, Milan, 
Italy, December, pp. 1–16. 

Teece, D. J. 2000. “Strategies for Managing Knowledge Assets: the Role of Firm Structure and 
Industrial Context,” Long Range Planning (33:1), pp. 35–54. 

Teece, D. J. 2007. “Explicating Dynamic Capabilities: The Nature and Microfoundations of 
(Sustainable) Enterprise Performance,” Strategic Management Journal (28:13), pp. 1319–
1350. 

Teece, D. J. 2014. “A dynamic capabilities-based entrepreneurial theory of the multinational 
enterprise,” Journal of International Business Studies (45:1)Nature Publishing Group, pp. 
8–37. 

Teece, D. J., and Pisano, G. 1994. “The Dynamic Capabilities of Firms: an Introduction,” 
Industrial and Coporate Change (3:3), pp. 537–556. 

Teece, D. J., Pisano, G., and Shuen, A. 1997. “Dynamic Capabilities and Strategic Management,” 
Strategic Management Journal (18:7), pp. 509–533. 

Thompson, S. K. 2002. Sampling, (2nd ed.) New York, New York, USA: Wiley. 



191 

Thong, J. Y. L., Yap, C.-S., and Raman, K. S. 1996. “Top Management Support, External Expertise 
and Information Systems Implementation in Small Businesses,” Information Systems 
Research (7:2), pp. 248–267. 

Tiwana, A., and Konsynski, B. 2009. “Complementarities Between Organizational IT Architecture 
and Governance Structure,” Information Systems Research (21:2), pp. 288–304. 

Torres, R. R., and Sidorova, A. 2015. “Business Intelligence and Analytics as a Foundation for 
Organizational Dynamic Capabilities,” in Proceedings of the Twenty-First Americas 
Conference on Information Systems, Fajardo, Puerto Rico, August, p. 1. 

Trauth, E. M., and Jessup, L. M. 2000. “Understanding Computer-Mediated Discussions: 
Positivist and Interpretive Analyses of Group Support System Use,” MIS Quarterly (24:1), 
pp. 43–79. 

Turban, E., Sharda, R., Delen, D., King, D., and Aronson, J. E. 2011. Business Intelligence: A 
Managerial Approach, (2nd ed.) Upper Saddle River, New Jersey, USA: Prentice Hall. 

Vedder, R. G., Vanecek, M. T., Guynes, C. S., and Cappel, J. J. 1999. “CEO and CIO Perspectives 
on Competitive Intelligence,” Communications of the ACM (42:8), pp. 109–116. 

Wand, Y., and Wang, R. Y. 1996. “Anchoring Data Quality Dimensions in Ontological 
Foundations,” Communications of the ACM (39:11), pp. 86–95. 

Wang, C. L., and Ahmed, P. K. 2007. “Dynamic Capabilities: A Review and Research Agenda,” 
International Journal of Management Reviews (9:1), pp. 31–51. 

Wang, T., and Bansal, P. 2012. “Social Responsibility in New Ventures: Profiting from a Long-
Term Orientation,” Strategic Management Journal (33:10), pp. 1135–1153. 

Warkentin, M., Johnston, A. C., and Shropshire, J. 2011. “The Influence of the Informal Social 
Learning Environment on Information Privacy Policy Compliance Efficacy and Intention,” 
European Journal of Information Systems (20:3), pp. 267–284. 

Watson, H. J. 2009. “Tutorial: Business Intelligence-Past, Present, and Future,” Communications 
of the Association for Information Systems (25), pp. 487–510. 

Watson, H. J., and Wixom, B. H. 2007. “Enterprise Agility and Mature BI Capabilities,” Business 
Intelligence Journal (12:3), pp. 4–7. 

Watson, H. J., Wixom, B. H., Hoffer, J. A., Anderson-Lehman, R., and Reynolds, A. M. 2006. 
“Real-Time Business Intelligence: Best Practices at Continental Airlines,” Information 
Systems Management (23:1), pp. 7–18. 



192 

Wengraf, T. 2001. Qualitative Research Interviewing, London: Sage Publications. 

Wernerfelt, B. 1984. “A Resource-Based View of the Firm,” Strategic Management Journal (5:2), 
pp. 171–180. 

Wieder, B., Booth, P., Matolcsy, Z. P., and Ossimitz, M.-L. 2006. “The Impact of ERP Systems on 
Firm and Business Process Performance,” Journal of Enterprise Information Management 
(19:1-2), pp. 13–29. 

Wieder, B., Ossimitz, M.-L., and Chamoni, P. 2012. “The Impact of Business Intelligence Tools on 
Performance: A User Satisfaction Paradox?,” International Journal of Economic Sciences 
and Applied Research (5:3), pp. 7–32. 

Williams, S. 2011. “5 Barriers to BI Success and How to Overcome Them,” Strategic Finance 
(93:1), pp. 27–33. 

Winter, S. G. 2003. “Understanding Dynamic Capabilities,” Strategic Management Journal 
(24:10), pp. 991–995. 

Wixom, B. H., and Todd, P. A. 2005. “A Theoretical Integration of User Satisfaction and 
Technology Acceptance,” Information Systems Research (16:1), pp. 85–102. 

Wixom, B. H., and Watson, H. J. 2001. “An Empirical Investigation of the Factors Affecting Data 
Warehousing Success,” MIS Quarterly (25:1), pp. 17–41. 

Wixom, B. H., and Watson, H. J. 2010. “The BI-Based Organization,” International Journal of 
Business Intelligence Research (1:1), pp. 13–28. 

Wixom, B. H., Watson, H. J., Reynolds, A. M., and Hoffer, J. A. 2008. “Continental Airlines 
Continues to Soar with Business Intelligence,” Information Systems Management (25:2), 
pp. 102–112. 

Worren, N., Moore, K., and Cardona, P. 2002. “Modularity, Strategic Flexibility, and Firm 
Performance: A Study of the Home Appliance Industry,” Strategic Management Journal 
(23:12), pp. 1123–1140. 

Yeoh, W., and Koronios, A. 2010. “Critical Success Factors for Business Intelligence Systems,” 
Journal of Computer Information Systems (50:3), pp. 23–32. 

Zahra, S. A., and George, G. 2002. “The Net-Enabled Business Innovation Cycle and the 
Evolution of Dynamic Capabilities,” Information Systems Research (13:2), pp. 147–150. 



193 

Zahra, S. A., Sapienza, H. J., and Davidsson, P. 2006. “Entrepreneurship and Dynamic 
Capabilities: A Review, Model and Research Agenda,” Journal of Management Studies 
(43:4), pp. 917–955. 

Zollo, M., and Winter, S. G. 2002. “Deliberate Learning and the Evolution of Dynamic 
Capabilities,” Organization Science (13:3), pp. 339–351. 

Zott, C. 2003. “Dynamic Capabilities and the Emergence of Intraindustry Differential Firm 
Performance: Insights From a Simulation Study,” Strategic Management Journal (24:2), pp. 
97–125. 


	ACKNOWLEDGEMENTS
	LIST OF TABLES
	LIST OF FIGURES
	CHAPTER 1  INTRODUCTION
	1.1 Background
	1.2 Motivation and Research Questions
	1.3 Research Design
	1.4 Contribution
	1.5 Organization of the Dissertation

	CHAPTER 2  LITERATURE REVIEW AND THEORETICAL UNDERPINNINGS
	2.1 Business Intelligence and Analytics
	2.1.1 Definitions
	2.1.2 BI&A Technologies
	2.1.3 Applications of BI&A
	2.1.3.1 Financial Services
	2.1.3.2 Telecommunications
	2.1.3.3 Retail
	2.1.3.4 Airlines

	2.1.4 BI&A Success
	2.1.4.1 Success Factors
	2.1.4.2 A Synthesis of the BI&A Success Literature

	2.1.5 BI&A and Firm Performance

	2.2 Dynamic Capabilities
	2.2.1 Definitions
	2.2.2 Key Conceptualizations of Dynamic Capabilities
	2.2.2.1 The Nature of Dynamic Capabilities
	2.2.2.2 The Relationship between Dynamic Capabilities and Other Capabilities
	2.2.2.3 The Relationship between Dynamic Capabilities and Firm Performance
	2.2.2.4 The Environmental Context of Dynamic Capabilities
	2.2.2.5 The Emerging Consensus on the Characteristics of Dynamic Capabilities

	2.2.3 Sensing, Seizing, and Transforming
	2.2.3.1 Sensing Ability
	2.2.3.2 Seizing Ability
	2.2.3.3 Transforming Ability



	CHAPTER 3  RESEARCH MODEL AND HYPOTHESES
	3.1 A Conceptual Model of BI&A Enabled Firm Performance
	3.2 Construct Definitions
	3.3 Research Model
	3.3.1 Functional Performance and Firm Performance
	3.3.2 Business Process Change Capability
	3.3.3 BI&A Seizing Capability
	3.3.4 BI&A Sensing Capability
	3.3.5 BI&A Technical Infrastructure
	3.3.6 BI&A Management Capability
	3.3.7 BI&A Personnel Expertise


	CHAPTER 4  RESEARCH METHOD
	4.1 Research Design and Rationale
	4.2 Instrument Development
	4.2.1 Q-Sort Procedure
	4.2.2 Pilot Test

	4.3 Field Survey
	4.3.1 Sampling Approach
	4.3.2 Recruitment


	CHAPTER 5  DATA ANALYSIS AND RESULTS
	5.1 Response Rate
	5.2 Firm and Individual Demographics
	5.3 Non-Response Bias
	5.4 Common Method Bias
	5.5 Assessment of the Measurement Model
	5.5.1 Reliability
	5.5.2 Validity

	5.6 Assessment of the Structural Model
	5.6.1 Collinearity
	5.6.2 Path Coefficients and Coefficients of Determination
	5.6.3 Effect Sizes
	5.6.4 Predictive Relevance
	5.6.5 Observed Power
	5.6.6 Hypothesis Testing Results


	CHAPTER 6  DISCUSSION, LIMITATIONS, AND IMPLICATIONS
	6.1 Findings and Discussion
	6.1.1 The Role of BI&A in Organizational Dynamic Capabilities
	6.1.2 The Relationship between Dynamic Capabilities and Firm Performance
	6.1.3 BI&A Success Factors

	6.2 Implications for Research
	6.2.1 BI&A as an Organizational Capability
	6.2.2 Dynamic Capabilities in BI&A Research
	6.2.3 Decomposing IT-Enabled Agility
	6.2.4 BI&A Success

	6.3 Implications for Practice
	6.3.1 The Role of Seizing
	6.3.2 The Importance of Business Process Change
	6.3.3 Importance of Internal and External Sensing
	6.3.4 Developing Effective BI&A

	6.4 Limitations and Future Research
	6.4.1 Snowball Sampling
	6.4.2 Relationships between Dynamic Capabilities Concepts
	6.4.3 Perception Based Performance Measures
	6.4.4 Cross-Sectional Approach

	6.5 Conclusion

	APPENDIX A DISCUSSION OF QUALITATIVE STUDY
	APPENDIX B QUALITATIVE STUDY IRB APPROVAL
	APPENDIX C QUALITATIVE STUDY PROTOCOLS
	APPENDIX D QUALITATIVE STUDY QUESTIONNAIRE
	APPENDIX E QUALITATIVE STUDY FOCUS-GROUP QUESTIONS
	APPENDIX F PILOT IRB APPROVAL
	APPENDIX G SURVEY INSTRUMENT
	APPENDIX H FINAL IRB APPROVAL
	APPENDIX I REPEATED MEASURES FIRST STEP RESEARCH MODEL
	REFERENCES

