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Information Technology (IT) is often viewed as a resource that is capable of 

enhancing organizational performance.  However, it is difficult for organizations to 

measure the actual contribution of IT investments.  Despite an abundance of literature, 

there is an insufficiency of generally applicable frameworks and instruments to help 

organizations definitively assess the relationship among organizational performance, IT-

business alignment, and IT governance.  Previous studies have emphasized IT-business 

alignment as an important enabler of organizational effectiveness; however, the direct 

and indirect effects of IT governance have not been incorporated into these studies.  

The purpose of this study was (1) to propose a new model that defines the 

relationships among IT governance, IT-business alignment, and organizational 

performance, (2) to develop and validate measures for the IT governance and IT-

business alignment constructs, and (3) to test this IT Governance-Alignment-

Performance or ”IT GAP” model.  

This study made some novel contributions to the understanding of the factors 

affecting organizational performance. The quest for IT-business alignment in the MIS 

literature has been based on the presumption that IT contributes directly to 

organizational performance. However, this study found that although IT-business 



alignment does contribute to organizational performance, IT governance is an 

important antecedent of both IT-business alignment and organizational performance.  

The major contributions of this work are the development and validation of uni-

dimensional scales for both IT-business alignment and IT governance, and the 

confirmation of the validity of the IT GAP model to explain the hypothesized 

relationships among the three constructs.  Future studies may improve upon this 

research by using different organizations settings, industries, and stakeholders.   This 

study indicates that in order for organizations to improve the value, contribution, and 

alignment of IT investments they first need to improve the ways in which they govern 

their IT activities and the processes and mechanisms by which IT decisions are made. 
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CHAPTER 1 

INTRODUCTION 

Overview 

Information as a main output of any information system is critical to processes 

and functions inside and outside organizations. Information Technology (IT), the 

technology to produce and manage this information, is considered as important to 

business today as the steam engine was to business during the industrial revolution 

(Scott Morton, 1991). Since the early 1950s, when the first computers were used for 

supporting business activities, executives have been trying to find the most effective 

and efficient ways to better manage IT (Boynton, 1993; Bruce, 1998; Brynjolfsson, 

1993; Clemons & Row, 1989; Hitt & Brynolfsson, 1994; Kearns & Lederer, 2000; Markus 

& Soh, 1993; Reich & Benbasat, 1996; Rockart, Earl, & Ross, 1996).  

Shannon and Weaver (1949) in their early work on Information Theory 

suggested that information could be measured at three levels: technical, semantic, and 

effectiveness. They defined “the technical level as the accuracy and efficiency of the 

systems that produce the information, the semantic level as the success of the 

information in communicating their intended meaning, and the effectiveness level as 

the effect of the information on the receiver” (Delone & McLean 1992, p. 91). Mason 

(1978) suggested that the effectiveness level is in reality an impact level and it has 

three components: receipt, influence on receipt, and influence on the system. Academic 

researchers and business practitioners have widely analyzed different facets of the 
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effectiveness or impact level. The main focal points of this analysis have been the 

impact of IT on the user, and on the organization as a system (Bruce, 1998; Kearns & 

Lederer, 2000; McFarlan, 1983; Reich & Benbasat, 1996; Rockart & Scott Morton, 1984; 

Rockart & Short, 1989; Rockart, Earl, & Ross, 1996; Sircar, Turnbow, & Bordoli, 2000; 

Weill & Broadbent, 1998).  

Several articles have been written about how IT impacts organizational 

performance, these studies have been reported in the literature as the “Productivity 

Paradox” studies and the “IT Payoff” studies (both of which will be reviewed more 

extensively in chapter 2) according to the dependent variable used: productivity or 

organizational performance. The findings of those studies have shown mixed results. 

While early research found no or negative relationship between IT and organizational 

performance/productivity (Brynjolfsson, 1993; Landauer, 1995; Loveman, 1994; 

Strassmann, 1990, 1997a; Weill, 1992), later studies supported the importance of IT to 

enhance organizational performance (Brynjolfsson & Hitt, 1996, 1998; Rai, Patnayakuni, 

& Patnayakuni 1997). 

 However, these researchers caution about difficulties resulting from the huge 

variation among the organizations. They suggested that although the positive 

relationship between the factors found more recently is clear, there are other variables 

that affect this relationship in every case. Empirical studies have uncovered some of the 

variables that could help to explain this variation. For instance, Mooney (1995) assessed 

the impact of IT on the performance of organizations by using the Quality Map (QMAP) 
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method and found that the impact of IT on organizational performance was positive if 

the technology was tied to budget and strategic planning.  

Rai, Patnayakuni, and Patnayakuni (1997) analyzed the effect of IT investment 

on organizational performance and productivity, and they concluded that IT is likely to 

improve organizational efficiency. However, they also argued that factors that vary 

significantly across organizations, such as the quality of a firm’s management processes 

and IT strategy links, could influence productivity and business performance.  

Brynjolfsson and Hitt (1998), suggested that the critical question now is not if there is 

an IT payoff, but “How can we best use computers” (p. 50), and they suggest that new 

strategies, new business processes, and new organizations are required to obtain 

greater benefits from IT.  

 Based on those findings and critical issues of IS managers, a stream of 

researchers in the MIS field points to IT- business alignment as a variable that can help 

organizations to enhance the positive impact of IT on organizational performance 

(Bruce, 1998; Burn & Szeto, 2000; Chan & Copeland, 1997; Chan, 2001; Croteau & 

Bergeron, 2001; Henderson & Venkatraman, 1993; Kearns & Lederer, 2000; Luftman, 

Lewis, & Oldach, 1993; Luftman & Brier, 1999; Luftman, Papp, & Brier, 1999; Luftman, 

2000; Sabherwal & Chan, 2001; Sauer & Yetton, 1997). For example, Sabherwal and 

Chan (2001) studied and tested the alignment between business strategies and IS 

strategy using the Miles and Snow’s (1978) popular typology of defender, analyzer and 

prospector business. Their findings indicated that alignment influence positively 
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perceived business performance but only for those organizations using the defender or 

analyzer strategy.  

IT governance structure is also considered a key issue for improvement of 

organizational performance through IT (Koch, 2002; LePree, 2002; Luftman, Papp, & 

Brier, 1999; Sambamurthy & Zmud, 1999). In fact, Weill and Woodham (2002) 

conducted a study in the USA and Europe concerning the use of IT in large multiple 

business units firms and found that IT governance structures were different among low 

performance and top performance firms. They suggested that top-performing firms 

governed IT differently with governance structures linked to the performance 

measurement of areas in which they excelled (e.g., growth). They also pointed out that 

the design of effective IT governance structures is associated with a better 

understanding of the competing political forces in a large organization and with the 

creation of harmony among business objectives, governance archetype, and business 

performance goals.  

Although progress has been made since the mid 1980s to identify components of 

the IT–business alignment and IT governance processes, a model that identifies these 

constructs and their relationships with organizational performance is not easily 

available.  Therefore, this research first examines the literature concerning 

organizational performance, IT-business alignment and IT governance, secondly 

develops survey instruments to measure IT-business alignment and IT governance, and 

finally proposes and assesses a model that attempts to define the relationship among 

these constructs. 
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Statement of the Problem 

Improving organizational performance through IT has been a challenge for 

researchers in the Management Information Systems (MIS) field for more than two 

decades. Pragmatically, Strassmann (1997) estimated that the cost for software in 

American, Canadian, and European companies in 1994 was about $150 billion plus an 

additional $70 billion for computer associated labor. However, at the same time, he also 

claimed that for 1994, which by all standards was a prosperous year, financial results 

and computer spending for 539 corporations in the US, Europe and Canada did not 

have any correlation. This lack of correlation is ominous especially when the importance 

of IT to the future growth of business and the world economy is considered. In fact, IT 

is among the main capital investments and operating expenditures being made by 

organizations today. The Gartner Group reported that global expenditures on IT 

products and services, including telecommunications were  $1.521 trillion in 2002 

(Gartner Group, 2003). Nonetheless, the linking of IT projects with a firm's plans and 

budget is an extremely rare occurrence (Strassmann, 1999). 

 



 6

 

Figure 1. Profit and IT Spending (Strassman, 1999). 

Even though IT is becoming more and more utilized in business, organizations 

are more and more reluctant to invest money into IT without being able to measure 

what they are getting in return. IT becomes an integral part of organizations, 

Strassmann (1985) posits that organizations need to measure the impact of IT both 

quantitatively and qualitatively in order to better manage and control themselves. 

Obviously, there are many compelling reasons for assessing the impact of IT on 

organizational performance, but carrying out the assessment is not an easy task. The 

main problem lies in the fact that it is very difficult to isolate the effects of IT among all 

the factors affecting the organization.  This difficulty can be associated with the lack of 

agreement about how to measure performance as it relates to IT investment, and the 

failure to identify moderator variables in this relationship. For example, Brooks (1990) 
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conducted a study in which he asked CEOs and CIOs about the value of their IT 

investments and the measures, for controling this investment, used in their companies. 

The results of the survey showed that company heads were not able to identify these 

measures.  

The literature that studies the relationship between IT and organizational 

performance has followed two main streams: the productivity and the payoff 

perspectives. The productivity perspective, labeled “the productivity paradox” uses an 

economic approach to productivity at the economy and firm levels (Brynjolfsson, 1993; 

Landauer, 1995; Loveman, 1994; Strassmann, 1990, 1997a; Weill 1992).  The payoff 

perspective considers the benefits of IT organizational effectiveness in a broader sense 

(Devaraj & Kohli, 2002; Brynjolfsson & Hitt, 1998; Rai, Patnayakuni, & Patnayakuni, 

1997).  Over the past few years a considerable number of papers were written on the 

topic from both perspectives, but the results were mixed. Some organizations 

successfully implemented innovative uses of IT while others have completely failed in 

this attempt. In fact, Martinsons and Chong (1999) opined that it is unlikely that any 

direct relationship between IT investment and organizational performance can be 

demonstrated because IT is only a catalyst.  

Another important aspect of the relationship between IT and organizational 

performance are the factors that can affect it. The alignment between IT and business 

objectives has been regarded as beneficial to the improvement of IT and organizational 

effectiveness. Several researchers have studied IT- business alignment in an attempt to 

show that this alignment will enhance the performance of the organization. Among 
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them, Ball, Adams, and Xia (2003) identified two reasons why this topic has been 

continuously considered a critical issue in the MIS field for so many decades. They 

suggested that the first reason is that although firms can invest heavily in IT, they can 

get poor results if the applications do not fit the organizational strategies, 

infrastructure, and processes. The second reason is that although academics, IT, and 

business practitioners agree that achieving alignment is vital, this is not an easy task.  

Another factor that can affect the relationship between IT spending and 

organizational performance is IT governance. IT governance is hypothesized to play an 

important role in obtaining value from IT. For instance, researchers at the MIT 

Information Systems Research advise organizations that in order to have an effective IT 

governance structure they must understand the competing forces in the organization 

and create harmony among business objectives, governance structures, and business 

performance goals.  Weill & Woodham (2002) argue that an effective IT governance 

structure could be the single most important predictor of getting value from IT.  

The effect of IT-business alignment and IT governance has often been ignored in 

the IT investment and organizational performance relationship, or when they have been 

included, they have been examined as three separated aspects. Therefore this study 

will combine them in a framework to more clearly assess their complex 

multidimensional relationships. 

Significance of the Study 

The importance of IT business alignment in improving organizational 

performance has been examined by several studies in the MIS area (Bruce, 1998; Burn 
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& Szeto, 2000; Chan & Copeland, 1997; Chan, 2001; Croteau & Bergeron, 2001; 

Henderson & Venkatraman, 1993; Kearns & Lederer, 2000; Luftman, Lewis & Oldach, 

1993; Luftman & Brier, 1999; Luftman, Papp, & Brier, 1999; Luftman, 2000; Sabherwal 

& Chan, 2001; Sauer & Yetton, 1997). Chan and Huff (1993b) point out that 

“executives seem to have an almost visceral sense that Strategic Information Systems 

alignment supersedes practically everything else if one is to utilize IT to maximum 

effectiveness” (p. 51). While these researchers have proposed frameworks that help to 

understand this alignment, organizations are still searching for better models that would 

allow them to enhance their use of IT through the alignment of IT and business 

objectives.  

 Luftman, Papp, and Brier (1999) identified some elements that can facilitate or 

hinder the achievement of IT-business alignment. They named these elements 

“enablers” and “inhibitors” of business-IT alignment. Teo and Ang (1999) called these 

factors “critical success factors.” Among these factors, it is clear that IT governance is 

crucial not only to enable organizations to improve their use of IT but also to achieve 

the alignment of IT and business objectives. In fact, researchers have suggested that 

IT governance allows organizations to keep IT and business jointly accountable for 

improving organizational performance (Koch, 2002; LePree, 2002). Thus, this research 

will attempt to provide some empirical evidence regarding the hypotheses that IT- 

business alignment as well as IT governance could play a critical role in the 

achievement of organizational effectiveness.  
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Theoretical Foundations 

Although the relationship between IT investment and organizational performance 

has been extensively analyzed, the analyses have been focused on the direct link 

between both constructs (see Figure 2).  Recent studies of the impact of IT investment 

on organizational performance have reported mixed findings (Barua, Krieble, & 

Mukhopadhyay, 1995; Brynjolfsson & Hitt, 1993; Brynjolfsson & Hitt, 1996; 

Brynjolfsson, & Hitt,1998 ; Loveman, 1994; Rai, Patnayakuni, & Patnayakuni, 1997; 

Sircar, Turnbow, & Bordoloi, 2000).  

 

 

 
Figure 2. IT investment and Organizational Performance Basic Model. 

   Business managers and MIS researchers seem to agree that some of the 

reasons for this irregularity are the incidence of other factors that affect this 

relationship. The roles of IT business alignment and IT governance in achieving 

organizational performance have been frequently cited. However, there currently does 

not appear to be any empirical evidence to support this claim.  

The vast majority of the research on IT-business alignment has used the 

Henderson and Venkatraman model (Henderson & Venkatraman, 1993) as the basis for 

building measures. This model suggests that IT-business alignment can be achieved in 

organizations that effectively link the four dimensions of the model shown in Figure 3.  

IT Investments IT Investments 
 
Organizational 
Performance  
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Figure 3. Strategic Aligned Model (Henderson & Venkatraman, 1993). 

At this point, there is no a widely accepted methodology to provide organizations 

with the measures that they require to assess this alignment (Boynton, 1993; 

Brynjolfsson, 1993; Brynjolfsson & Yang, 1996; Clemons & Row, 1989; Hitt & 

Brynolfsson, 1994; Luftman, Lewis, & Oldach, 1993; Luftman, Papp, & Brier, 1999; 

Markus & Soh, 1993; Sircar, Turnbow, & Bordoli, 2000; Weill & Broadbent, 1998).  The 

literature implies that many factors have contributed to this problem. Palmer and 

Markus (2000) suggested that questions such as “what is considered to be IT uses?” 

and “how much an organization needs to use IT before this technology provides 

benefits?” (p. 249) lack clear answers.  

IT governance has been suggested to have a significant impact on improving 

organizational performance. Weill and Woodham (2002) defined IT governance as 

“specifying the decision rights and accountability framework to encourage desirable 

behavior in the use of IT” (p. 1).  They argue that in order to achieve effective IT 

governance certain decisions need to be made in four critical domains of IT: principles, 

infrastructure, architecture, and investment (see Figure 4)  
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Figure 4.  Effective IT Governance (Weill & Woodham, 2002). 

While organizational performance, the dependent variable of this study, has 

received a great deal of attention in the academic and business community, it lacks a 

clear definition and optimal approach for assessment. Venkatraman and Ramanujam 

(1986) point out that researchers in strategy can not move away from defining (and 

measuring) performance or effectiveness because performance improvement is at the 

heart of strategic management. They specifically suggest that business performance, 

which reflects the perspective of strategic management, is a subset of the overall 

concept of organizational effectiveness. They claimed that the importance of business 

performance in strategic management can be seen in three dimensions- theoretical, 

empirical, and managerial. They further suggested that to address this issue it is first 

necessary to delineate the domain of the performance concept. 

 Cameron (1986) in a study of organizational effectiveness and their predictors, 

suggests that the assessment of organizational effectiveness presents four major 
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problems (1) different models of organizations have different approaches to assessing 

effectiveness, (2) the construct space of effectiveness has never been bounded, (3) 

effectiveness is a product of individual values and preferences, and (4) all the criteria of 

effectiveness have never yet been identified.  Several approaches to effectiveness and 

organizational performance have been designed, and their merits and weaknesses will 

be further discussed in Chapter 2. One among them is the Total Quality Management 

(TQM) approach. For the purpose of this research the TQM approach as specifically 

embodied in the Malcolm Baldrige Quality Award framework (MBNQA) (2002) has been 

adopted. The framework’s seven constructs, 1) Leadership, 2) Strategic Planning, 3) 

Customer and Market Focus, 4) Information and Analysis, 5) Human Resources, 6) 

Process Management, and 7) Business Results, work together as an organizational 

system to drive organizational results. This study used the Business Result construct 

from MBNQA as the measure of organizational performance. According to NIST (2002), 

Business Results is the construct that “examines the organization’s performance and 

improvement in key business areas: (1) customer satisfaction, (2) product and service 

performance, (3) financial and marketplace performance, (4) human resource results, 

and (5) operational performance” (p. 255). Some of the factors that justify the selection 

of this approach are the multidimensionality of the Business Result (BR) construct, the 

inclusion in this BR construct of most of the areas where IT could affect organizational 

performance, the validation of the MBNQA framework by researchers in various areas 

(Curkovic, Melnyk, Calatone, & Handfield, 2000; Flynn & Saladin, 2001; Prybutok & 

Stafford 1997; Prybutok & Spink, 1999; Prybutok, Richards, & Cutshall, 2001; Wilson & 
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Collier, 2000), and the high acceptance of the MBNQA framework in the academic and 

business communities.  

Despite the seminal work of Henderson and Venkatraman (1993) in defining a 

theoretical model of IT-business alignment and the attempts of researchers in the MIS 

discipline to consider the relevance of IT governance in improving organizational 

performance, there exists a clear lack of generally applicable frameworks and 

instruments to help organizations to assess the relationships among the alignment of 

IT-business objectives, IT governance, and organizational performance.  A new 

theoretical model of the relationship is necessary, and new instruments are needed to 

assess the model of the relationship among the constructs. Further research in this area 

requires them. This study attempts (1) to identify the main components these two 

constructs -IT business alignment and IT governance –, (2) to provide new instruments 

to operationalize and assess them, and  (3) to determine the direct and indirect effect 

of them on organizational performance. 

Purpose of the Study 

For more than 25 years, the assessment of the impact of IT on organizational 

performance has posed a challenge for academic researchers and business 

practitioners. While efforts have been devoted to achieving a framework that allows the 

identification and measurement of all the factors that affect the relationship, most 

assessment models have been limited only to the direct relationship between IT and 

organizational performance.  
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Despite researchers’ contentions that IT business alignment and IT governance 

could be critical factors in achieving organizational performance, the direct and indirect 

effects of IT business alignment and IT governance on organizational performance has 

not been assessed. Therefore, in response to previous models that focused only on a 

partial vision of the variables affecting organizational performance through IT, this 

study examines the interrelationship of all three constructs. That is, both the direct and 

indirect effects of the IT business alignment and IT governance on organizational 

Performance as depicted in Figure 5. 

   IT 
Governance   

Organizational   

Performance 
   

IT - Business 
 Alignment   

 

 

Figure 5. Research Model 

This study proceeds in four main stages. First, a comprehensive literature review 

is undertaken to delineate the three main constructs of the model, IT-business 

alignment, IT governance, and organizational performance will be presented. Second, a 

model of the relationships among IT-business alignment, IT governance, and 

organizational performance is proposed. The theoretical model proposed in this 
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research posits direct and indirect effects among the three constructs (Figure 6). Third, 

measures are developed and validated for the two constructs that theoretically affect 

the achievement of organizational performance through IT: (a) the alignment between 

IT and business objectives and (b) IT governance.  To fulfill this purpose, questionnaire 

instruments were developed   and validated following Churchill’s (1979) eight-step 

process to develop reliable measures. Finally, an evaluation of the model to identify 

how well actual observations conform to the proposed model is undertaken using 

Confirmatory factor analysis.  

Research Questions 

This study addresses the following research questions: 

1. Is the proposed model of the relationship among IT-business alignment, IT 

governance, and organizational performance valid? 

2. Is the proposed instrument based on the business result dimension of 

MBNQA valid instrument to assess organizational performance? 

3. Is the proposed IT governance instrument valid and reliable? 

4. Is the proposed IT-business alignment instrument valid and reliable? 

5. What are the relationships among the constructs in the model? 

6. Does IT-business alignment contribute to organizational performance? 

7. Does IT governance contribute to organizational performance? 

8. Does IT governance contribute to IT-business alignment? 
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CHAPTER 2 

LITERATURE REVIEW  

This chapter provides an overview of important research referents for the study. 

Specifically, this information provides support for the development and assessment of 

the research model proposed. Three research streams are presented: IT-business 

alignment, IT governance, and organizational performance.  

Information Technology and Organizational Performance. 

Information Technology 

IT is a fairly new concept with a complex history. The roots of IT can be traced 

from the early business computers in the 1950s, through Information Systems in the 

80’s, to the conception of IT in the 21st century.  Lucas (1999) provides a good 

overview of the history of this concept in three periods. The first period is what he 

called the computer era where the computers helped organizations to speed jobs at a 

rate previously impossible. The second period is the database era where the 

development of the main components such as, software, data storage, and high 

capacity disk drives, helped companies to compete and provide better services to 

customers. The third period, the information technology era, integrated all the previous 

components with existing communication networks allowing organizations to use 

powerful communication media. This three eras in the evolution of information 

technology has been considered as a modern transformation of the six stages of data 

processing growth devised by Nolan (1979); (1) initiation, (2) contagion, (3) control, (4) 



 18

integration, (5) data administration, and (6) maturity. In this research, Nolan (1979) 

used the organizational technology budget as an indicator to specify these stages. 

Lucas (1999) described the concept of IT saying that “IT encompasses three major 

components computers, databases and communications networks, along with other 

devices like voice mail systems, fax machines, personal digital assistants, and similar 

electronic devices that promote computation, storage, and the communication of data” 

(p. 5). Recently, researchers have indicated that as well as IT capabilities and uses 

have increased, investment in IT have risen at the same rate. 

A growing body of research has focused on the analysis of organizational 

spending in IT, and in recent times, these studies have been centred in the payoff and 

the productivity paradox perspectives. These approaches have obtained significant 

attention from academic and business practitioners, which have classified IT spending                       

according to its purpose in Operational IT, Managerial IT, and Strategic IT (Devaraj & 

Kohli, 2002; Kohli & Sherer, 2002; Kohli & Devaraj, 2003). Dehning and Richardson 

(2002) summarized the research on this topic suggesting that researchers   have 

traditionally used three measures to assess IT investments: (1) differences in the 

amount of money spent on IT, (2) the type of IT purchased, and (3) how IT assets are 

managed.   

Organizational Effectiveness and Organizational Performance   

Operationalizing the concept of organizational effectiveness has been an elusive 

research subject since the early development of organizational theory, and the 

academic and business community has long been preoccupied discussing and debating 
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about the terminology, scope, and conceptual bases. Organizational effectiveness is a 

ubiquitous term that is greatly used by authors in articles and studies, but is seldom 

defined clearly or precisely understood.  Moreover, business magazines rank 

organizations under this criterion but they base their judgments exclusively on certain 

financial performance measures, which are used as a proxy for effectiveness. Some 

researchers have attempted to define the term. One of the early definitions is from 

Cameron and Whetten (1983a) who differentiated the concept of effectiveness from 

efficiency saying that “organizational efficiency is generally understood to be the ratio of 

organizational inputs to outputs, or the amount of resources expended in the 

production of an organizational output while effectiveness resides in the value and 

judgments of individuals” (pp. 2).  He further asserted that organizations could be 

efficient but not effective and vice versa.  

Later, Cameron (1986) suggested that the enigma of organizational effectiveness 

is due to four key problems:  

 “ (1) the fact that different approaches to assess effectiveness are a product 

of different arbitrary models of organization, (2) the fact that the construct 

space of effectiveness has never been bounded, (3) the fact that 

effectiveness is a product of individual value and preferences, and (3) the 

best criteria of effectiveness have never yet been identified “ (pp 87-88). 

 Additionally, he noted four problems in traditional organizational performance 

studies:  



 20

“ (1) inadequacy in identifying indicators of effectiveness, (2) over-reliance on 

single indicators of effectiveness and ignoring the relationship among multiple 

indicators, (3) under-specified models and ignoring the time-frame of the criterion 

variable, and (4) over-generalization to dissimilar organizations or subunits” (p. 87). 

Early researchers used four different approaches or models to define and assess 

organizational effectiveness : Goal Model, System Resource Approach, Internal Process 

Model, Strategic-Constituencies Model. A comparison among those approaches 

discussed by Cameron Whetten (1983a) is presented in Table 1. 

Table 1 

Model used to define and assess Organizational Effectiveness. (Adapted from Cameron 

and Whetten, 1983a) 

Approach/Model Definition When used  

 An organization is effective to 

the extent that it… 

 

Goal  accomplishes its stated goals. Goals are clear, consensual, and 

measurable. 

System-Resource acquires needed resources Clear connections exist between 

inputs and outputs. 

Internal Process has an absence of internal 

strain, has smooth internal 

functioning. 

Clear connections exist between 

processes and primary task. 

Strategic-

Constituencies 

at least minimally satisfied all 

strategic constituencies are  

Constituencies have powerful 

influence; the organization 

reacts. 

 



 21

A review of the management literature reveals that no consensus regarding the 

definition or measurement of organizational effectiveness exists, although effectiveness 

judgments can be seen frequently at corporate levels or in business rankings. Herring 

(1999) suggest that organizations have to measure their performance for three 

reasons: 1) providing value, 2) justifying investment, and 3) revising resource 

allocations.  

 Cameron and Whetten (1993b) argue that in order for organizations to assess 

effectiveness, the assessment must be limited to specific organizational referents. 

These limitations are associated with six critical decisions: (a) what domain of activity is 

the focus of the evaluation? , (b) whose perspective, or which constituency’s point of 

view, is being considered, (c) what level of analysis is being used?, (d) what time frame 

is being employed?, (e) What data are to be used in the evaluation?, and (f) what 

referent is being employed in the evaluation?. 

Additionally, organizational effectiveness can be defined essentially by how an 

organization achieves its goals, but the main problem is “what goals” and “whose 

goals.” Traditional goals or criteria used in the literature for organizational effectiveness 

are  (a) financial measures, (b) productivity, growth, (c) customer satisfaction, (d) 

quality, (e) flexibility, (f) employee growth and satisfaction, and (g) social acceptance. 

Organizational effectiveness and the organizational performance constructs are 

usually mistaken as synonymous in the literature. Venkatraman and Ramanujam (1986) 

contend that it is critical to explain the domain of the performance concept and its 

differentiation from the overall discussion on organizational effectiveness. They argue 
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that the business performance perspective is a subset of the overall concept of 

organizational effectiveness. Their view of the business performance domain is seen in 

Figure 6.  

Domain of 
Financial 
Performance

Domain of Financial 
+Operational performance
(Business Performance)

Domain of Organizational

Effectiveness

Domain of 
Financial 
Performance

Domain of Financial 
+Operational performance
(Business Performance)

Domain of Organizational

Effectiveness

 

 

Figure 6. Circumscribing the domains of business performance (Venkatraman & 

Ramanujam, 1986). 

 In defining business performance, Venkatraman and Ramanujam (1986) take 

the view of the strategic management field. They maintained that the narrowest 

definition of business performance centers on the use of financial indicators (e.g., sales 

growth, profitability, earning per share) and some market-based indicators (e.g., 

Market-to-book or Tobin’s Q).  However, “a broader conceptualization would include 

emphasis on indicators of operational performance (non financial) in addition to 

indicators of financial performance” (p. 804). Some of the operational indicators that 

could be included are market share, new product introduction, product quality, 
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marketing, effectiveness, and manufactured value added (Venkatraman & Ramanujam, 

1986).  

Organizations that invest in IT need to know the effect of their investments to 

determine if what is being done is what is needed, if the investment being made is 

producing a return on the resources that are being expanded, and if additional 

investment is required. Therefore, any analysis of the impact of IT on organizational 

performance should not neglect those aspects. Nonetheless, the majority of the studies 

that assess the impact of IT on organizational performance in the past 10 years have 

been partial in scope because they failed to provide answers to all those questions 

(Chan, 2001; Croteau & Bergeron, 2001; Delone & McLean, 1992; Feher & Towell, 

1997; Guimaraes & Bond, 1996; Teo & Choo, 2001; Wright, 1993).  

In 1992, DeLone and Mclean (1992) proposed a taxonomy to classify measures 

of IS success which includes six dimensions (a) information quality, (b) system quality, 

(c) user satisfaction, (d) use, (e) individual impact, (f) organizational impact. In this 

taxonomy, organizational impact is the dimension dealing with the effect of information 

systems on organizational performance. Subsequent researchers have used or adapted 

various features of this taxonomy (Feher & Towell, 1997; Guimaraes & Bond, 1996; 

Myers, Kappelman, & Prybutok, 1997; Seddon & Kiew, 1994; Wright, 1993).  Teo and 

Choo (2001) focus on the last dimension of the DeLone and McLean IS success model 

and propose a group of measures that attempt to measure the impact of the use of 

Competitive intelligence, an IT-based concept, in the overall performance of an 

organization. They termed this measure of organizational effectiveness “strategic 
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benefits”. This measure is composed of revenue generation, cost reduction, and 

managerial effectiveness. 

Framework to assess Organizational Performance  

  In the corporate and government world, the most recognized and used 

frameworks for measuring organizational performance are the Balance Scorecard (BSC) 

(Kaplan & Norton, 1992, 1996) and the Malcolm Baldrige National Quality Award 

(MBNQA) (NIST, 2002). Both models are focused on a set of measures that provides a 

comprehensive perspective on organizational performance. 

Kaplan and Norton (1996) developed the BSC approach to assess organizational 

performance. The Balanced Scorecard’s goals are to translate an organization’s mission 

and strategy into a comprehensive set of performance measures and provide the 

framework for strategic measurement and management (Kaplan & Norton, 1996). The 

authors of the BSC framework sustain that organizations usually rely on financial 

measures alone; but such metrics do not provide a balanced view of the critical success 

factors of any organization. The main reason for this problem is that financial 

measurements tend to measure the past. Therefore, BSC advocates that companies 

have metrics in three areas other than financial. Kaplan and Norton suggested that 

metrics should spell out a company's strategy, and should be used to help everyone in 

the organization understand and carry out strategic priorities. Their main goal was to 

help companies not only to create strategies but also to implement them while 

answering questions about what has happened and why it has happened. 

BSC are based on four key perspectives as shown in Figure 7: 
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• Financial goals – How will we look to our stakeholders? 

• Customer perspective – How must we look to our customers? 

• Internal processes – What internal processes must we excel at? 

• Learning and growth – How can the organization learn and improve?  

 

 

Figure 7. Balanced Scorecard (Kaplan & Norton, 1996). 

The MBNQA is a framework extensively used by business organizations to further 

improvements in organizational performance (Flynn & Saladin, 2001).  This award, 

whose main purpose is to recognize and promote exemplary quality management 

practices, is now considered as a comprehensive framework for identifing world-class 
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performance (Figure 8). The importance of this approach for broadening the basis of 

business performance measurement has been recognized by various researchers in the 

MIS field (Eccles, 1991; Kettinger & Lee, 1994; Myers, Kappelman, & Prybutok, 1997). 

The business results construct in the MBNQA framework is comprised of a set of 

variables that constitute key areas of organizational performance; 

• Customer-focused results  

• Product and services results, financial and market results 

• Human resources results 

• Organizational effectiveness results including key internal operational 

performance measures 

• Governance and social responsibility results (NIST, 2002). 

 

Figure 8.  Baldrige Criteria for Performance Excellence Framework: A Systems 

Perspective (NIST 2002) 
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These combinations of indicators in the MBNQA business results construct are 

intended to ensure balance in organizational strategies (NIST, 2002). Extensive 

operationalization and validation of the MBNQA model has been provided in research 

(Curkovic, Melnyk, Calatone, & Handfield, 2000; Flynn & Saladin, 2001; Prybutok & 

Stafford, 1997; Prybutok & Spink, 1999; Prybutok, Richards, & Cutshall, 2001). 

  In a comparison of the two approaches, MBNQA and BSC, Hoque (2003) sustained 

that although both approaches aim toward improving organizational performance in 

general, the quality approach is preferable since quality is such an important strategic 

variable for organizations that they cannot ignore it.  Organizational Researchers and 

practitioners often highlight the importance of a quality perspective to satisfy 

customers’ needs, improve quality, maintain the value of the organization, remain in 

business, and satisfy the needs of all stakeholders. In fact, Hoque (2003) pointed out 

that quality programs as MBNQA “promote a broader focus that considers cross-

functional integration, customer supplier partnerships, global scale, continuous 

improvement, and team rather than individual accountability” (p. 558).  A general 

comparison between MBNQA and the Balanced Scorecard was considered necessary to 

understated their similarities and differences. This comparison is presented in Table 2. 

The perspectives in the BSC approach are mapped at the high dimension level to the 

dimensions in the MBNQA model. 
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Table 2 

Comparison of Balanced Scorecard and MBNQA (adapted from Hoque, 2003) 

BALANCE SCORECARD PERSPECTIVE MBNQA DIMENSION 

Financial Business Results 

Internal Business Process Process Management 

Customer Customer and Marketing 

Business Results 

Learning and Growth Leadership 

Strategic planning 

Human resources 

Business results 

 

For the purpose of this research, organizational performance will be measured as 

the business results dimension in the MBNQA model for various reasons. First, because 

it is a dynamic model that evolves in parallel with high-performance management 

practices. Second, the business results category of MBNQA is a comprehensive 

construct that offers an organizational-wide perspective for understanding and 

evaluating organizational quality and productivity including an extensive set of variables 

traditionally associated with organizational performance (Carruba, 1992; Dean & 

Bowen, 1994; Bemowski, 1995; Chong, 2001); and finally because this is a highly 

validated and dynamic framework that evolves year to year in order to provide better 
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measures to organizations in different areas. This broad flexibility makes the MBNQA 

framework an excellent prospect for the investigation of the relationship among IT-

business alignment, IT governance, and organizational performance in their various 

areas. 

The relationship Between IT and Organizational Performance  

A large and growing body of research in this MIS field has been the analysis of 

the relationship between IT investment and organizational performance. For a long 

time, the return on investments in IT has been the focus of this analysis. According to 

Lucas (1999), one important reason for the relevance of this issue is that organizations 

need to obtain value from IT in order to survive and flourish in the economy of the 

twenty-first century. He also posits that IT is the key to success for many companies 

since it provides competitive advantages and helps to create dynamic and new 

structures. Dehning and Richardson (2002), in a synthesis of the studies analyzing this 

topic, found that most of the research that relates IT and firm performance follows 

three paths (see Figure 9). Path 1 refers to those studies that analyze the direct effect 

of IT investment on overall firm performance. Path 2 refers to the studies that analyze 

the effect of IT investment of the processes of the organizations. Path 3 includes the 

effect of the processes on firm performance. Although this study followed path 1 , its 

perspective is slightly different from previous research in this path because it analyzes 

two specific issues concerning this relationship named IT business alignment and IT 

governance. 
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Figure 9. IT and Firm performance (Adapted from Dehning & Richardson, 2002) 

A major concern among researchers that analyze the relationship between IT 

investment and organizational results is the mixed results; indeed, this impasse is 

reflected in the widely cited phrase of Robert Solow, the Nobel Prize Winning 

economist: “We see computers everywhere except in the productivity statistics.” Sircar, 

Turnbow, and Bordoloi (2000) identified this as a definitional problem.  They asserted 

that two different measures of success are being applied. Mainstream IS researchers 

have centred their attention on the impact of IT investment on firm performance, while 

the economist’ s approach is centered on productivity measures.  Both approaches have 

been widely reported in the MIS literature, but are not always clearly delineated. Hitt 

and Brynjolfsson (1996) pointed out that productivity studies are grounded in the 

theory of production while business performance studies are based on the theory of 

competitive strategy. They reminded researchers that while productivity and firm 
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performance are related, they are definitely separate questions. They, then, cautioned 

that in studying these issues care needs to betaken because the resulting IT valuation 

depends heavily, on which data are being used. 

The studies that use productivity, which is measured by the efficiency with which 

outputs are produced for a given level of input, have been usually considered under the 

“IT productivity paradox” categorization. The “Productivity Paradox” refers to the 

absence of positive correlation between IT spending and productivity or profitability 

(Dehning & Richardson, 2002), where productivity is the amount of output produced 

per unit of input (Brynjolfsson, & Hitt, 1998). Studies on this paradox can be found at 

the economy-wide, industry-wide, or company level. Studies at the company level have 

been the main concern for researchers in MIS. The initial studies (Brynjolfsson, 1993; 

Landauer, 1995; Loveman, 1994; Strassmann, 1990, 1997a; Weill, 1992) found either 

no relation or a slightly negative relation between firm-level spending on IT and firm 

performance. The studies were done primarily considering the production function 

approach. Brynjolfsson (1993) first suggested that the explanation for this paradox can 

be grouped into four categories: (1) mismeasurement of outputs and inputs, (2) lags 

due to learning and adjustment, (3) redistribution and dissipation of profits, and (4) 

mismanagement of IT. However, in a more recent longitudinal study, including 367 

large firms with aggregate sales of over $1.8 trillion for the years 1987-1991, 

Brynjolfsson, and Hitt, (1996) found that computers contribute significantly to firm-level 

output, even after accounting for depreciation, measurement error, and some data 

limitations. They argue that the reason for the differences is that the data used was 
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more recent and far reaching than those used before. This positive relationship is 

supported in other later research (Brynjolfsson & Hitt, 1998; Rai, Patnayakuni, & 

Patnayakuni, 1997). 

The IT payoff studies, the other stream of research in IT investment, have been 

considered by some researcher as having a more holistic vision of the return on IT 

investment. Although previous studies in this area used mainly productivity as the 

dependent variable, Hit and Brynjolfsson (1995) caution organizations about this focus. 

In their study “Productivity, Business Profitability, and Consumer Surplus: Three 

different measures of Information Technology” they presented evidence that the payoff 

from investment in IT is not always reflected in productivity and profitability metrics. 

They showed that in many organizations, the benefits from investment in IT are passed 

directly to the customers. Therefore, they suggested that a broader focus needs to be 

used, a focus that includes the value of IT investment to customers. In addition, 

Devaraj and Kohli (2002) suggest that organizations need to include the benefits from 

IT obtained by stakeholders outside the organization. Brynjolfsson and Hitt (1998) 

caution about the huge variation across organizations acknowledging that some 

organizations have spent vast sums on IT with little benefit, while others have spent 

similar amounts with tremendous success. Then, they suggest that the question that 

managers of IT face now is “How can we make investment in IT more effective.”  

Researchers in the IT payoff stream have emphasized in recent studies that the 

greatest benefits of computers appear to be realized when computer investment is 

coupled with other complementary investments, new strategies, new business 
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processes and new organizational structures (Brynjolfsson & Hitt, 1998; Devaraj & 

Kohli, 2002).  A summary of the studies in the IT productivity paradox and IT payoff is 

presented in Appendix A. 

IT-Business Alignment   

The impact of IT investments on organizational performance has been a concern 

for academic researchers and business practitioners for many years. Henderson and 

Venkatraman (1993) note that organizations lack the ability to obtain value from IT 

investments, in part, because there is not sufficient alignment between IT and business 

strategies. In fact, IT and business alignment has persistently been considered among 

the five most important issues in MIS for more than twenty years (Brancheau & 

Wetherbe, 1987; Dickson, Leitheiser, Nechis, & Wetherbe, 1984; Galliers, Merali, & 

Spearing, 1994; Gilbert, Pick, & Ward, 2000; Gottschalk, 2001; Niederman, Brancheau, 

& Whether, 1991; Palvia, Palvia, & Whitworth, 2002; Rao, Huff, & Davis, 1987; Rubin, 

2002; Watson, Kelly, Galliers, & Brancheau, 1997; Watson & Brancheau, 1991). 

Although the alignment between IT and business goals have been widely 

discussed, there is little consensus among IT researchers about the best approach for 

measuring the impact of IT business alignment on organizational performance (Bruce, 

1998; Burn & Szeto, 2000; Chan & Copeland, 1997; Chan, 2001; Croteau & Bergeron, 

2001; Henderson & Venkatraman, 1993; Kearns & Lederer, 2000; Luftman, Lewis, & 

Oldach, 1993; Luftman & Brier, 1999; Luftman, Papp, & Brier, 1999; Luftman, 2000; 

Sabherwal & Chan, 2001). 
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   Much of the research concerning IT-business alignment started with the 

preliminary framework proposed by Henderson and Venkatraman in 1989 (see Figure 

3). Research that has extended the Henderson and Venkatraman model includes that of 

Burn and Szeto (2000), Chan, Sid, and Copeland (1997), Kearns and Lederer (2000), 

Luftman, Lewis, and Oldach (1993), Luftman and Brier (1999), Luftman, Papp, and 

Brier (1999), Luftman (2000), Papp (2001), Reich and Benbasat (1996), and Sabherwal 

and Chan, (2001). The original Henderson and Venkatraman’ strategic alignment model 

proposes four fundamental domains of strategic choice (1) business strategy, (2) IT 

strategy, (3) organizational infrastructure and processes, and (4) IT infrastructure and 

processes. They delineated the power of the model in terms of two fundamental 

characteristics, strategic fit and functional integration. They also developed and 

analyzed a range of strategic choices faced by managers when pursuing IT-business 

alignment. According to them, the IT functional integration part of the model contains 

one external and one internal domain. The external domain is defined as how the 

organization is positioned in the IT marketplace, and an internal domain is defined as 

how the IS infrastructure should be configured and managed (Henderson & 

Venkatraman, 1989)  

Henderson and Venkatraman (1989) contend that the organization’s position in 

the IT marketplace within the external domain is composed of the following three sets 

of choices:  

1. Information technology scope - those specific information technologies (for 

example, electronic imaging, local- and wide-area networks, expert systems, 
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and robotics) that support current business strategies initiatives or could 

shape new business strategic initiatives for the firm. 

2. The systemic competencies - those attributes of IT strategy (for example, 

system reliability, cost-performance levels, interconnectivity, flexibility) that 

could contribute positively to the creation of new business strategies or better 

support of an existing business strategy. 

3. IT governance - selection and use of mechanisms for obtaining the required 

IT competencies. 

In addition, Henderson and Venkatraman maintain that the internal IT domain 

must address the following three components: 

1. IT architecture - choices that define the portfolio of applications, the 

configuration of hardware, software, and communications, and the data 

architecture that collectively define the technical infrastructure. 

2. IS processes - choices that define the work processes central to the 

operations of the IS infrastructure such as systems development, 

maintenance, and monitoring and control systems.  

3. IS skills - choices pertaining to the acquisition, training, and development of 

the knowledge and capabilities of the individuals required to effectively 

manage and operate the IS infrastructure within the organization. 

Alignment, according to Henderson and Venkatraman (1993), is achieved 

through the links between the four domains. Papp (2001) explains that the first link is 

the strategic fit, the vertical, and it is focused on the need to make business decisions 
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that determine the position of the firm in the marketplace as well as the infrastructure, 

processes, and skills that determine the internal focus necessary to achieve the desired 

market position. The second link, the horizontal, is functional integration, and its 

purpose is to extend the principle of strategic fit to the functional domains of business 

and information technology. He also noted “while each of the four domains is important 

in its own context, they only gain value when employed as a cohesive whole” (p.3). 

The alignment perspectives model uses a cross-domain alignment that focuses 

on three of the four domains that allow strategic fit and functional integration to be 

addressed simultaneously (Henderson & Venkatraman, 1993). The four cross-domain 

relationships are: Strategy Execution, Technology Potential, Competitive Potential, and 

Service Level.  

Table 3 

Strategic alignment perspectives (adapted from Papp, 2001) 

 Business 

Strategy 

Business 

Infrastructure

IT Strategy IT 

Infrastructure

Strategy Execution Anchor Pivot  Impact 

Technology Potential Anchor  Pivot Impact 

Technology Potential Pivot Impact Anchor  

Service Level  Impact Anchor Pivot 

 

In one comprehensive overview of the Henderson and Venkatraman’ model, 

Papp (2001) classifies the domains of the strategic alignment perspectives as anchor, 

pivot, and impacted domains (see Table 3). An anchor domain is an area of greatest 
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strength among the four drivers domains. It drives any change that applies to the pivot 

domain. A pivot domain is the area that receives the focus and where changes are 

addressed by the anchor quadrant. The impacted domain will be directly affected by the 

change to the pivot domain.  

A review of the literature indicates that of the four perspectives (Strategy 

Execution, Technology Potential, Competitive Potential, and Service Level) involved in 

the strategic alignment model, the most frequently used in business is the Strategy 

Execution. In this perspective, IT infrastructure is affected by the changes in business 

processes; here the role of IT is responsive or reactive.  

Burn and Szeto (2000) elicited the views of business practitioners and IT 

managers concerning success factors for strategic alignment in a study that surveyed 

88 companies in the United States. They found that to have an effective and efficient 

use of IT resources, organizations need to align IT and business strategies. Such a 

relationship is also consistent with the Henderson and Venkatraman (1993) model of 

strategic alignment. However, alignment is not always possible if organizations are not 

aware of the driving factors of their executives’ decisions. Burn and Szeto (2000) 

analyzed the linkage between the four domains in the model, and they identified the 

patterns of perspectives of IT and business managers on strategic alignment. They 

found support for their hypothesis in that the viewpoints of both IT executives and 

business executive were highly consistent. They suggested that managers can be 

somewhat confused in what they would like to be doing compared with what they are 
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in fact doing. Table 4 shows the critical success factors that IT managers and business 

managers selected in their study. 

Table 4 

Pattern of Perspectives of Strategic Alignment for IT Managers and Business Managers 

(Burn & Szeto, 2000)  

 Driver Role of Top 

Management 

Role of IS 

Management 

Performance 

Criteria 

IT Manager Choice Business 

Strategy 

Prioritizer Executive 

Leadership 

Cost/service 

 Center  

Business Manager 

Choice 

Business 

Strategy  

Prioritizer Executive 

Leadership 

Cost/ Service 

Center 

 

Achieving IT-business alignment: Enablers and inhibitor  

Luftman and Brier (1999) extended Henderson and Venkatraman (1993) model 

identifying the main factors that hinder or allow organizations to achieve alignment. 

They assert that several frameworks used to assess IT as a strategic advantage were 

not successful because they lacked a roadmap designed to carry out alignment. They 

further suggested that competitive advantages come from the appropriate application 

of IT as a driver or enabler of business strategy. They advocated the presence of IT 

and business executives when corporate strategies are discussed so that IT executives 

could delineate the strengths and weaknesses of the technologies in question and 

better understand their corporate-wide implications.  
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Literature about IT-business alignment has been conducted primarily from a 

theoretical point of view, so there are very few studies where alignment is empirically 

studied. One of these studies was done by Luftman and Brier (1999). They conducted a 

longitudinal study from 1992-1997 examining over 500 companies representing 15 

industries. The researchers worked with executives at different levels of these 

organizations in order to analyze the main factors related to failure or success in the 

use of IT to support the organizations’ strategies and goals. Their computer-based 

instrument was an extension of the strategic alignment model developed by Henderson 

and Venkatraman (1993). Using interviews and observations, the researchers identified 

the enablers and inhibitors of IT business alignment. Luftman and  Brier (1999) found 

minimal variations in the responses of IT executives and business executives. 

The major finding reveals that support by senior executives was the most 

important enablers during the five years of this study. In fact, non-IT executives ranked 

it even higher than IT executives (Luftman & Brier, 1999). The results of this study 

indicate that most of the inhibitors are really the inverse of the enablers. The highest 

ranked inhibitor was “the lack of a close working IT/Business relationship.” Luftman and 

Brier (1999) assert that IT executives in many organizations do not participate in the 

strategy formulation process, and the main findings of their study point out the need for 

business executives to be aware and supportive of IT. 

Assessing IT-Business Alignment 

The assessment of IT-business alignment has been a major concern for 

researchers and practitioners in the MIS field for years. Various methodologies have 
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attempted to evaluate this construct. For instance, Luftman (2000), with the support of 

IBM, developed an alignment maturity assessment approach that is theoretically 

sustained on three paradigms: the Capability Maturity Model (CMM) of the Software 

Engineering Institute (SEI); Keen’s Reach and Range instrument (Keen, 1996), and 

Nolan’s stage of Growth model (Nolan, 1979). Luftman (2000)’s alignment maturity 

assessment approach attempts to help organizations to assess their level of IT 

alignment. The theory behind this approach is that achieving and sustaining alignment 

demands focusing on maximizing the enablers and minimizing the inhibitors that 

cultivate alignment. Papp (2001) asserted that according to his the CEO and the CIO 

must be in charge of this It-business alignment assessment. 

 The alignment maturity assessment approach starts first with the application of 

a questionnaire, which is based on the variables from every domain in Henderson and 

Venkatraman’s (1993) strategic alignment model as well as previous work done to 

identify enablers and inhibitors (Luftman, Papp, & Brier, 1999; Luftman & Brier, 1999). 

The second step is to summarize the result of the application, and to calculate an 

arithmetical weighted average of the points. The assessment model will determine at 

which stage, among five stages, the organization falls. These stages, comprising six 

variables at every level, in order from least mature to more mature are listed below: 

1. Initial/AdHoc process 

COMMUNICATIONS:  Business/IT lack of understanding 

COMPTENCY/VALUE: Some technical measurement. 

GOVERNANCE: No formal process, cost center, reactive Priorities. 

PARTERNESHIP: Conflict, and IT a cost of doing business. 
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SCOPE & ARCHITECTURE: Traditional (e.g. Accounting, email) 

SKILLS: IT takes risk, little reward, technical training 

2. Committed Process 

COMMUNICATIONS:  Limited business/IT understanding 

COMPTENCY/VALUE: Functional cost efficiency 

GOVERNANCE: Tactical at functional level, occasional responsive 

PARTERNESHIP: IT emerging as an asset; Process enabler 

SCOPE & ARCHITECTURE: Transaction (eg. ESS, DSS) 

SKILLS: Differs across functional organizations 

3. Established Focused Process 

COMMUNICATIONS: Good understanding; emerging Relaxed 

COMPTENCY/VALUE: Some cost effective; Dashboard established 

GOVERNANCE: Relevant process across the organization 

PARTERNESHIP: IT seen as an asset; Process drive 

SCOPE & ARCHITECTURE: Integrated across the organization 

SKILLS: Emerging value service provider 

4.   Improved/Managed Process  

COMMUNICATIONS: Bonding, unified 

COMPETENCY/VALUE: Cost effective, some partner, value, dashboard managed 

GOVERNANCE: Managed across the organization 

PARTERNESHIP: IT enables/drives business strategy 

SCOPE & ARCHITECTURE: Integrated with partners 

SKILLS: Shared risk & rewards 

5. Optimized Process 

COMMUNICATIONS: Informal, pervasive 

COMPTENCY/VALUE: Extended to external partners 

GOVERNANCE: Integrated across the org & partners 

PARTERNESHIP: IT-Business co-adaptive 

SCOPE & ARCHITECTURE: Evolve with partners 
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SKILLS: Education/careers/rewards across organization 

According to the result of an alignment maturity assessment conducted by Luftman 

(2000), most organizations are at a level 2.  Luftman compared his results with those 

found using the CMM of SEI, and he concluded that the results using the proposed 

maturity model are similar. However, he recognized that the alignment maturity model 

is more comprehensive and assesses the organization at a higher level. 

 IT Governance 

Researchers and practitioners alike agree that good IT governance is required in 

order to enable an organization to take full advantage of its IT resources, thereby 

maximizing benefits, capitalizing on opportunities, and gaining competitive advantage 

(e.g., Gaynor, 2002; Korac-Kakabadse & Kakabadse, 2001; Sambamurthy & Zmud, 

1999; Sifonis & Goldberg, 1996). 

Henderson and Venkatraman (1993) claimed that the position of the organization 

in the IT marketplace involves IT governance selection and use of mechanisms (for 

example, joint ventures with vendors, strategic alliances, joint research and 

development for new I/T capabilities) for obtaining the required I/T competencies” (p. 

474). On the other hand, Popper (2000) suggests that the development of an IT 

strategy aligned with business goals and objectives, in which business managers are 

involved, is only the beginning. The final objective is to “institutionalize these successes 

within an ongoing management process” (p. 12). 

Weill and Woodham (2002) defined IT governance as “specifying the decision 

rights and accountability framework to encourage desirable behavior in the use of IT” 
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(p.1).  The Control Objectives for Information and Related Technology (COBIT) Steering 

Committee and the IT Governance Institute of the Information Systems and Audit 

Control Association (ISACA) characterize IT governance as “a structure of relationships 

and processes to direct and control the enterprise in order to achieve the enterprise's 

goals by adding value while balancing risk versus return over IT and its processes” 

(COBIT, 2000, p. 5). Luftman and Brier (1999) added that IT governance is “how the 

authority for resources, risk, conflict resolution, and responsibility for IT is shared 

among business partners, IT management, and service providers - Project selection and 

prioritization issues are included here” (p. 5). According to Korac-Kakabadse and 

Kakabadse (2001), “Effective IS/IT governance needs to provide mechanisms to enable 

IS/IT managers and suppliers to develop integrated business and IS/IT plans, allocate 

responsibilities and accountabilities, prioritize and organize IS/IT initiatives, bearing in 

mind business requirements, and track their performance and outcomes” (p. 10). They 

compared corporate governance with IS/IT governance focus as shown in Table 5. 

Table 5 

Corporate Governance  and  IS/IT Governance Comparison (Korac-Kakabadse and 

Kakabadse, 2001). 

Corporate Governance Focus IS/IT Governance Focus 

Control 

Accountability 

Sustainability 

Approval 

Corporate health 

Alignment with enterprise objectives  

Approval of allocation of IS/IT resources 

Accountability for outcomes 

Assessment of IS/IT related risks 
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It is possible to find some common elements among these IT governance 

definitions. The first is that IT governance involves a structure of relationships 

delimiting authority and responsibility among different actors in the organization 

including business partners, IT management, and service providers. The second is that 

IT governance is concerned with the control of IT resources and the management of 

the risk involved in their use.  The third, it is that IT governance involves some 

management processes like direction and control of IT resources that allow the 

selection and prioritization of IT resources.  Finally, IT governance has a crucial role in 

the achievement of strategic alignment of IT with the business.   

 It is clear from a survey of previous research that IT governance has been 

ignored by many organizations. This problem is worse in those organizations where 

organizational governance dictates the role of IT and the IT function just provides the 

technology for the rest of the organization. In many of these cases, the participation of 

the IT people in strategic decision-making concerning the use of IT is null. The impact 

of this weakness in IT governance can be extremely costly and problematic for 

organizations. Organizations not only need to recognize the strategic role that IT plays 

in organizations today, but also the potential benefits that technology can yield. 

Organizations that put IT governance in their agendas are those that will take 

advantage of the opportunities IT can provide, mitigate the risk associated with the use 

of IT, and help the organization to align IT with strategic business goals (Alter, 1995; 

Luftman, Papp, & Brier, 1999; Papp, 2001). Effective IT governance needs to provide 

mechanisms that enable IT managers and suppliers to develop integrated business and 
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IT plans, allocate responsibilities and accountabilities, prioritize and organize IT 

initiatives, while meeting business requirements and tracking their performance and 

outcomes (Korac-Kakabadse & Kakabadse, 2001). IT governance provides a structure 

that links IT processes, IT resources, and information to business strategies and 

objectives. Moreover, IT governance should be an integral part in the success of 

business and it can assure efficient and effective improvement in business processes. 

Luftman (2000), in his model to assess IT-business alignment maturity, considered IT 

governance as one of the six IT-business alignment criteria. He identified seven 

components that allowed the evaluation of the governance criteria: Business Strategic 

Planning, IT Strategic Planning, Reporting/Organization Structure, Budgetary Control, IT 

Investment Management, Steering Committee(s), and Prioritization Process (p. 44). 

However, he did not assess the validity of his model. 

Although the role of IT governance in the effective and efficient management of 

IT resources in organizations has been clearly supported through the studies of 

organizations, practitioners, and researchers (COBIT, 2000; Henderson & Venkatraman, 

1999; Korac-Kakabadse &Kakabadse, 2001; Luftman et al., 1993; Luftman, Papp, & 

Brier, 1999; Luftman, 2000; Papp, 2001; Sifonis & Goldberg, 1996), the development of 

a reliable and valid instrument to measure this construct has not been reported in the 

literature or made available to the public thus far. 

Proposed Model and Hypothesis 

 Previous studies have emphasized IT-business alignment as the most 

important enabler of organizational effectiveness through the use of IT. However, they 
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have not succeeded in designing a valid and reliable instrument to measure this 

construct. Moreover, they have neglected to incorporate the direct and indirect effect of 

IT governance as vital parts of their studies. The lack of a comprehensive model that 

incorporates both IT-business alignment and IT governance as relevant factors in 

pursuing organizational effectiveness has prompted the following research. 

 The model proposed in this research (see Figure 5) incorporates the 

hypothesized direct and indirect effect of IT-business alignment and IT governance on 

organizational performance. Since the proposed model involves three important aspects 

of any organization, governance, alignment, and performance, the model will be 

referred in the following chapters as the IT GAP Model. 

The foundation as well as the operationalization of the constructs in the ITGAP 

model was derived from the previous review of the literature. The instruments created 

to assess these constructs are statistically analyzed for validity and reliability, and the 

model is also empirically tested. The major premise of this model, and the theory 

embodied in it, is that better IT-business alignment is a result of better IT governance, 

and together they will influence positively organizational performance.  

Research Hypotheses  

Several studies have assessed the relationships among some of the component of 

the model. However, this prior research has assessed the constructs separately. The 

research model proposed in this study will be tested through four hypotheses (see 

Figure 10). The first hypothesis is the validation of the research model itself.  

H1a: The proposed model is statistically significant 
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H1b: All the relationships among the variables in the model are statistically significant. 

The direct and indirect effects of IT-business alignment and IT governance on 

organizational performance will be statistically tested. There is no empirical research 

that assesses the relationship between all the dimensions in the GAP model. This 

hypothesized model is partially supported by the literature that associates IT-business 

alignment practices and improvement on organizational performance, and for the 

research that associate IT governance and Organizational performance. 

 

IT 

Governance

Organizational

Performance

IT-Business

Alignment

H3

H2

H4

IT 

Governance

Organizational

Performance

IT-Business

Alignment

H3

H2

H4

 

Figure 10. Research model and hypothesis  

 

Impact of IT Governance on IT-Business Alignment. 

H2:  A high level of IT governance is associated with a high level of perceived IT 

Business Alignment. 

The impact of IT governance on IT business alignment has been suggested by 

researchers such as Smaczny (2001) and Teo, and Ang (1999). However, valid and 
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reliable models to assess the relationship between the IT governance and IT-business 

alignment were not found in the review of the literature so far. 

 Impact of IT Governance on Organizational Performance. 

H3: A high level of IT governance is associated with a high level of perceived 

organizational performance. 

Researchers such as  Gaynor (2002), Korac-Kakabadse and Kakabadse (2001), 

Sifonis and Goldberg (1996), Koch ( 2002), Sambamurthy and Zmud (1999), and  Sohal 

and Fitzpatrick (2002) have previously suggested the relationship between IT 

governance and business results.  However, there are no valid and reliable models at 

the present.  

Impact of IT Business Alignment on Business Results. 

H4:  A high level of IT-business alignment is associated with a high level of perceived 

business results. 

Among all the relationships in the GAP model, this is the one that has received the 

most attention. Henderson and Venkatraman (1993) found out that one of the key 

reasons for organizations to fail in obtaining full value from IT was the lack of alignment 

between the organization’s business and IT strategies. Several researchers in the MIS 

field (e.g., Burn & Szeto, 2000; Chan, Sid, & Copeland, 1997; Kearns & Lederer, 2000; 

Luftman, Lewis, & Oldach, 1993; Luftman & Brier, 1999; Luftman, Papp, & Brier, 1999; 

Luftman, 2000; Papp, 2001; Reich & Benbasat, 1996; Sabherwal & Chan, 2001) have 

assessed this relationship through the use of instruments developed primarily on the 

model of strategic business alignment of Henderson and Venkatraman (1993). In fact, a 
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study conducted by Sabherwal and Chan (2001), where they operationalize the Miles 

and Snow’s typology of defenders, prospectors, and analyzers business strategy, 

empirically demonstrated a link between IT-business alignment and organizational 

performance for all organizations using prospectors and analyzers types of business 

strategy but not for those using a defender strategy. Croteau and Bergeron (2001) did 

a similar study analyzing the relationship among business strategy, technological 

deployment and organizational performance using the Miles and Snow’s typology of 

business strategy. They found that an outward technological profile contributes directly 

to organizational performance for analyzers strategic activities, while and inward profile 

of technological deployment contributes indirectly to organizational performance for 

prospector strategic activities.  
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CHAPTER 3 

 
MATERIALS AND METHODS 

Overview 

 
 

This chapter presents a description and discussion of the research design, 

instruments used to conduct this research, and statistical techniques applied to assess 

the proposed model. Since the researcher did not control or manipulate the variables in 

the study, a non-experimental research design was used in this study. Among the 

structured or unstructured methods available to gather data, the survey method was 

selected. Over the years, researchers in the areas of marketing, psychology, 

information science, and sociology as well as management information systems have 

relied on surveys to achieve theory formation. Although the use of surveys has raised 

some controversy in those fields, researchers have called for reliable and valid multiple-

item instruments that can be used by academic researchers and business practitioners 

confidently. In order to achieve this confidence, instruments must be valid and reliable 

to increase the power of the study, to provide reliable and valid tools for future studies, 

and to provide the basis for comparing results across studies.  

Two of the variables in the proposed model, IT-business alignment and IT 

governance were measured using new instruments developed for this study, and 

organizational performance was measured using an instrument created by Prybutok and 

Spink (1999) to operationalized the MBNQA framework. The data used in this study 

were gathered via a web-based survey of the employees at the City of Denton, Texas. 

This survey was applied in the context of a project conducted by a research team from 

the Information System Research Center at the University of North Texas (UNT) to 

assess IT performance and e-government readiness issues. The UNT survey 

operationalizes demographics data from the respondents and Six research constructs; 

MBNQA dimensions, IS-SERVQUAL, IS-Success, IT-Governance, E-Government issues, 
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and IT-Business Alignment. The survey was posted in the Internet in three contiguous 

parts. The first part had 12 demographic questions and the MBNQA instrument. The 

second part had the IS-SERVQUAL, the IS-SUCCESS, and IT Governance instruments. 

The third part had the E-Government and the IT-Business Alignment instruments. 

 

Development and assessment of the Instruments 

 

This study used three instruments to measure each of the three constructs in the 

model: IT- business alignment, IT governance, and organizational performance. An 

important objective of this research was to develop instruments that recognized the 

multidimensionality of this constructs, were short and easy to apply, and could be use 

across a variety of contexts. The instruments were developed according to the 

guidelines for developing better measures suggested by Churchill (1979). The 

evaluation framework used to measure the effect of IT governance on IT-business 

alignment and the relationship of them with organizational performance followed the 

framework and statistical analysis guidelines suggested by Venkatraman (1989a). In 

order to follow the guidelines suggested by Churchill (1979), an exploratory study 

based on focus groups was conducted at the city government setting. The results of the 

focus groups enabled the refinement of the measures developed with the literature 

review.  

The process of development and assessment of the instruments used in this 

study, IT-Business Alignment, IT Governance, and Organizational Performance, follows: 

IT-Business Alignment Instrument 

This portion of the work considered the development of an instrument to 

measure the level of alignment between business and IT strategic objectives. 

The questions to operationalize this construct in the research were chosen based 

on the analysis of the literature concerning the variables that could compose IT-

business alignment (Bruce, 1998; Burn & Szeto, 2000; Chan, Sid, & Copeland, 1997; 
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Chan, 2001; Croteau & Bergeron, 2001; Henderson & Venkatraman, 1993; Kearns & 

Lederer, 2000; Luftman, Lewis, & Oldach, 1993; Luftman & Brier, 1999; Luftman, Papp,  

& Brier, 1999; Luftman, 2000; Sabherwal & Chan, 2001), and the concept of TQM 

operationalized through MBNQA framework (Prybutok & Stafford, 1997; Prybutok & 

Spink, 1999; Prybutok, Richards, & Cutshall, 2001) Henderson and Venkatraman (1993) 

suggested that IS alignment involves the “fit” and “integration” among business 

strategy, IT strategy, business infrastructure, and IT infrastructure. Chan (2002) found 

two main components of IS alignment - strategic alignment and structural alignment. 

She suggested that IT- Business strategic alignment ” focuses on the fit between the 

priorities and activities of the IS function and those of the business unit “ (pg. 98). In 

the same study, Chan (2002) reviewed the literature on strategic alignment suggesting 

that IS- Business alignment involves “Communication and understanding between line 

and IS executives; (2) linked business and IS missions, priorities, and strategies;(3) 

interconnected business and IS planning processes, and resulting plans; and (4) line 

executive commitment to IS issues and initiatives” (pg. 99).    The studies conducted by 

Chan, Huff, Barclay, and Copeland (1997), and Sabherwal and Chan (2001) measured 

empirically IS strategic alignment and their implication for business performance. Chan 

et al (1997) assessed fit of business strategies and IS strategy using Venkatraman’s 

(1989) instrument, STROBE, for measuring Business Strategy. They built the IS strategy 

instrument as a reflection of STROBE in the IS function, and IS Strategic Alignment was 

obtained applying fit as “Matching” and fit as  “Moderation” approaches. Matching and 

Moderation approaches are among the six possible choices to measure fit presented by 

Venkatraman (1989b) and analyzed in detail later in this chapter.  

The IT-Business Alignment instrument proposed in this research attempts to 

measure this construct considering the areas of IS-business alignment uncovered by 

Chan (2002), the Henderson and Venkatraman model of strategic alignment, and   

 a quality perspective in the MBNQA framework. The items in the instrument (see Table 

6) were designed specifically to parallel some dimensions of the MBNQA: Leadership, 

Strategic Planning, Customer and Market Focus, Information and Analysis, and Human 



 53

Resources, but reflecting the fit between the priorities and activities of IT with those of 

the business (see instrument in appendix C). 

 The IT-business Alignment instrument has 20 items, which were reviewed by 

professors in the areas of IT, Management, and Psychology. A seven point Likert–type 

scale was used with 1= Strongly Disagree to 7= Strongly Agree. An option of Not 

Applicable (N/A) was also included. In Table 6,“CoD” is the acronym used for the 

subject organization, the City of Denton Texas. 

Table 6 

IT-Business Alignment Instrument  

No Question 

1 The CoD uses IT to achieve high quality performance that applies consistently 
throughout all facets of the organization. 

2 The CoD uses IT to communicate values and expectations consideration. 

3 The CoD uses IT to sets goals and objectives. 

4 The CoD uses IT to set plans and strategies to achieve goals and objectives. 

5 The CoD uses IT to reinforce an environment for empowerment and 
innovation. 

6 The CoD uses IT to support organizational and employee learning. 

7 The CoD uses IT to evaluate the performance and capabilities of all function of 
the organization. 

8 The CoD uses IT for performance review and feedback for improvement and 
innovation opportunities. 

9 The CoD uses IT to support and strengthen their relationship with key 
elements of the community (such as education, community service 
organizations, religious organization, or professional associations). 

10 The CoD uses IT to increase customer/citizen satisfaction. 

11 The CoD uses IT to define human resources requirement. 

12 The CoD uses IT to enhance supplier/partner relationships. 

13 The CoD uses IT to allocate resources to ensure accomplishment of overall 
action plans. 

14 The CoD uses IT to determine current product/service requirements and 
expectations of its customers/citizens. 
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No Question 

15 The CoD uses IT to identify customer/citizen groups and market segments. 

16 The CoD uses IT in order to make necessary improvements to its processes. 

17 The CoD uses IT to make regular comparisons of its performance to similar 
world-class organizations to support its overall performance, evaluation, and 
improvement efforts. 

18 The CoD uses IT to gather internal performance data and information to help 
support overall plans, strategies, goals and objectives. 

19 The CoD uses IT to gather external data and information to help support 
overall plans, strategies, goals and objectives. 

20 The CoD uses IT to promote cooperation, individual initiatives, innovation, and 
flexibility. 

 

IT Governance Instrument  

 Prior academic research in IT governance as well as the work developed 

by the COBIT Steering Committee and the IT Governance Institute of the Information 

Systems and Audit Control Foundation (COBIT, 2000) were utilized for developing items 

to assess IT governance.  Research in this area is still at the theoretical level.  Few 

studies have attempted to create valid instrument to measure this construct. Weill and 

Woodham (2002) at MIT did an empirical study of IT Governance, and they proposed a 

model to understand this phenomenon (see Figure 5). They suggested that those 

organizations who want to achieve effective IT Governance need to decide on four 

critical areas; principles, infrastructure, architecture, and investment and prioritization. 

However, the instrument they used to measure this construct as well as the assessment 

is not published yet.  

Based on the review of the literature on the topic, the questions to assess the IT 

Governance construct were developed, and the final instrument had 10 items. A seven 
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point Likert–type scale was used with 1= Strongly Disagree to 7= Strongly Agree with 

an option of Not Applicable (N/A). The items were content validated by a group of 

professors in the areas of IT, Management, and Psychology. These experts judged the 

instrument and it was modified based on their feedback. The instrument was pre-tested 

to measure completion time, determine areas of confusion, and assess effective 

responses to the survey (see instrument in appendix C). The items of the instrument 

are shown in Table 7.  

Table 7 

IT Governance Instrument 

1 The CoD has a well -defined plan for Information Technology (IT) 

The CoD’s IT plan was developed taking the following into consideration: (2-5) 

2 Organization’s strategies and plans. 

3 Information Technology support for City goals and objectives. 

4 IT market. 

5 Assessments of current City systems in terms of IT resources (people, 
applications, technology, facilities, and data). 

6 The City uses a predefined set of standards and guidelines to evaluate all 
requests IT purchases and modifications. 

7 IT investments and operating budgets are established and approved with 
consideration of alignment with the City strategies and plans. 

8 The City establishes and communicates IT policies and procedures to all 
employees. 

9 The City establishes and maintains IT standards and guidelines that take 
organizational goals and objectives into consideration. 

10 In the City, IT standards and guidelines are established and translated 
into practical and usable rules for employees. 
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Organizational Performance Instrument 

 
The complexity, and multidimensionality of the organization is clear if we 

consider that organizations are systems that consist of numerous sub-systems parts 

functioning as a whole to achieve a common purpose. Moreover, their interaction with a 

complex environment as well as their entropy, synergy, and subsystem 

interdependence allow us to characterize them as open system. The measure required 

to assess organizational performance must consider the multidimensionality and 

complexity of this construct. In searching for the best measure of organizational 

performance, it is found that the literature abounds with studies that attempt to assess 

this construct. However, as this study shows in chapter 2, there is a lack of consensus 

about the meaning and components of this term.  Organizational performance and 

organizational effectiveness have usually been mistakenly considered as synonyms. The 

vast majority of the studies have used only financial performance measures such as 

ROI, ROA, ROS, and revenue Growth to operationalize organizational performance. 

Nevertheless, as was explained previously, such measures are not sufficient to define 

overall performance.  

Venkatraman and Ramanujan (1986) argue that in order to improve the 

measures traditionally used to assess organizational performance, financial as well as 

nonfinancial aspects of performance must be considered. Johannessen, Olaisen, and 

Olsen (1999) also suggest that academic researchers and business practitioners must 

consider four type of  decisions when assessing organizational performance. They 
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categorized these decisions in 1) whether to use single or multidimensional construct of 

performance, 2) whether to use financial and nonfinacial measures of performance, 3) 

whether to use subjective or objective measures of performance, and 4) whether 

primary or secondary data should be used. 

 To operationalize organizational performance in this study, the business 

dimension in this MBNQA framework, particularly, the operationalization of the MBNQA 

framework developed by Prybutok and Spink (1999) for the health care industry was 

used. The business results dimension in MBNQA is a composite of customer, financial, 

and operational performance results that includes human resources and public 

responsibility. The instrument developed by Prybutok and Spink to operationalize the 

MBNQA framework was initially used in research conducted at the Baylor Health Care 

System, and pilot tested at a meeting of the American Society for Quality, Dallas 

section. This instrument use subjective measures to assess the dimensions in the 

model. Although the subjective nature of the data could be a limitation, prior research 

in the MIS field has shown that managerial assessment of organizational performance is 

highly correlated with internally obtained measures of financial performance  (e.g., Dess 

& Robinson, 1984, Dess, 1987; Lawrence & Lorsch, 1967; Powell, 1992; Venkatraman & 

Ramanujan, 1986). For instance, Powell and Dent-Micallef, (1997) analyzed the 

correlation between return on sales with subjective measures of financial performance 

concluding that the correlation was 0.58 at p < 0.01.   

The use of this instrument to assess the organizational performance construct 

implies the following decisions (Johannessen et al, 1999); a multidimensional approach, 
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financial and non-financial measures, subjective measures of performance, and primary 

data. The initial instrument consisted of fourteen items designed to measure employee’s 

perception of business results on a 7-point Likert scale with 1= Strongly Disagree to 7= 

Strongly Agree with an option of Not Applicable (N/A). Table 8 shows the items in the 

instrument. 

Table 8 

Business Result Dimension of MBNQA Instrument 

The CoD’s current level of each of the following is superior to 
similar cities:(1- 14) 

1 Customer/citizen satisfaction. 

2 Customer/citizen loyalty and positive referral. 

3 Customer/citizen-perceived value. 

4 Financial performance (e.g., return on investment, budget 
variance, profitability). 

5 Employee well-being and development. 

6 Employee satisfaction. 

7 Supplier and partner performance (e.g., performance/cost 
improvement, quality). 

8 Regulatory/legal compliance. 

9 Quality. 

10 Productivity. 

11 Environmental citizenship. 

12 Fostering economic development. 

13 Crime control. 

14 Education. 
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Approach for fit and analytical issues 

 
 Venkatraman (1989) described six perspectives of fit that researchers can 

use in constructing theory and doing empirical research in strategic management. He 

classified these approaches (moderation, mediation, matching, profile deviation, gestalt, 

and covariation) according to the degree of specificity of the functional form of fit-based 

relationships, the number of variables in the fit equation, and the choices of anchoring 

the specification of fit-based relationships. Table 9 presents a classification scheme of 

each perspective. 

 Table 9 

Classificatory scheme for mapping the six perspectives of fit in strategy research 

(Adapted from Venkatraman 1989b) 

Perspective Specificity of the 
functional form 

of fit-based 
relationship 

Number of 
variables in 

the fit 
equation 

Choice of anchoring 
the specification of 

fit-based 
relationship 

Fit as Moderation High Many Criterion-Specific 

Fit as Mediation Medium Medium Criterion-Specific 

Fit as Profile 
Deviation 

Low Many Criterion-Specific 

Fit as Gestalt Low Many Criterion-Free 

Fit as Covariation Medium Medium Criterion-Free 

Fit as Matching High Few Criterion-Free 
 

Particularly, this study attempts to test empirically a theory where the constructs IT –

Business Alignment, IT Governance, and Organizational Performance are hypothesized 

to have a relationship that is similar that the one that Venkatraman denominated  “ 

Mediation. “. This approach considers that the mediator variable accounts for a 
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significant proportion of the relationship between the predictor and criterion. He stated 

that this view considers fit as indirect effect. This approach is supported formally as: 

Y=a0 + a1Z + a2X + e 

      X= b0 + b1Z + e 

Where Y is the depedent variable, X is an independent variable, and  Z is the 

meadiator mechanism (fit) between X and Y, e is the error term. The model proposed in 

this research could be schematized using the mediation approach as you can see in 

Figure 11. 

 

 

Y (Org. Performance)Z (IT Governance)

X (IT-Business
Alignment)

b1 

a 2

a1

 
 
Figure 11.  IT GAP proposed research model using fit as Mediation (based on 

Venkatraman 1989b)  

This approach could be useful if a specific criterion variable is affected and the 

variables in the model are not second order factors.  However, when the variables in 

this study are latent variable and it is possible to assume that the specification in the 

model is criterion free the approach of fit, as covariation is a better choice.  According 

to Venkatraman (1989b) “ operationalizing fit as covariation is based on the basic 

principles of factor analysis, that is, explaining the covariation among a set of indicators 

in terms of a smaller set of factors (first-order factors) and explaining the covariation 

among the first-order factors in terms of second order factors” (pg. 436).  Venkatraman 
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(1989b) indicated that he would prefer to use Confirmatory Factor Analysis for modeling 

fit as covariation rather than exploratory Factor Analysis.  The proposed model, 

operationalized as covariation, considering that IT-business alignment and IT 

governance, and organizational performance as latent variables is presented in Figure 

12. 
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Figure 12.  A schematic representation of fit as covariation (based on Venkatraman, 

1989) 
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Survey methods and subjects 

 This research uses a survey method to examine the relationships among 

IT-business alignment, IT governance, and organizational performance. This study used 

three instruments developed to gather information regarding perceptions of the 

influence of IT Governance on IT-business alignment and their relationship with 

organizational performance.  

Subjects 

The Denton City Government is the organization in which the model and the 

instruments were tested. The City of Denton has approximate 80,000 habitants and 

1,100 government employees. The City of Denton is located in North Texas, and it is 

the home for two public Universities; Texas Woman's University and the University of 

North Texas, the 3rd largest university in the State of Texas, with a combined 

enrollment of approximately 40,000 students.  

 The subjects were employees at the city who were invited to participate in this 

study by the research team composed of doctoral students and faculty working on a 

research project at the City Of Denton. This research involves three research centers at 

the University of North Texas - Information Systems Research Center (ISRC), Center for 

Quality and Productivity (CQP), and Center for the Study of Work Teams (CSWT). 

On-line Survey 

 This study utilized a web-based survey to assess the proposed model.  

Although surveys are a type of research method widely used in the MIS field, a 
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challenging aspect in this study was the use of a web-based survey. According to Zhang 

(1999), one important concern when using this type of surveys is how to conduct 

efficient and effective studies while retaining the validity and reliability of the 

instruments. Nonetheless, he identified seven advantages of this type of survey: 1) they 

reduce the cost from mail and coding, 2) they reduce the turnaround time, 3) they help 

to contact potential respondents in remote areas, 4) they provide a dynamic and 

interactive means to reach a target population that could be difficult to identify when a 

the research topic is of sensitive in nature (. e.g., religion, politics, etc), 5) they offer a 

means to reach a large number of individuals, 6) they can enhance the motivation of 

the potential respondents by providing an interesting and dynamic survey process, and  

7) they can reduce errors from transcription and coding. The main problems with 

Internet-based surveys recognized by Zhang (2000) are the biased samples and the 

biased returns. These problems occur because Internet based-surveys will probably 

reach individuals who have access to computers networks and the skills to use the 

survey tool. 

Having acknowledged the advantages and disadvantages of web-based surveys, 

the research team followed the most acceptable procedures to ensure the quality of the 

data collected and the validity, and reliability of the instruments (a detail of these 

procedures are explained later in this chapter).  The research team developed the 

instruments previously presented based on: 1) the conceptual foundation discussed in 

the literature review, 2) the insights obtained throughout focus groups with managers, 

executives, and employees at the city of Denton, and 3) the procedures to assure the 
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validity and reliability of the data and instruments. Each instrument was reviewed to 

measure completion time, to determine areas of confusion, and to assure valid 

responses to the survey.  

The instruments used at the City of Denton study were received approved on 

March 2001 by the Institutional Review Board of the University of North Texas approved 

(See appendix B). The survey had three connected parts or pages that could be 

accesses and completed by the employees at the URL http://dentonsurvey.irsc.unt.edu 

with a single login. The first part considered a section for demographic data such as 

gender, age, and education level. An online help pop up with terms and definitions was 

also provided. An invitation letter and a password to access the survey on line was sent 

to 1,100 employees in 21 departments at the City, and those employees without access 

to computers were provided an option of using a hardcopy version of the survey. For 

security purposes, some measures were implemented. 1) every employee received a 

unique access code and password to access the survey online, 2) the city employees 

could complete the survey one parts at a time, 3) the city employee could only access 

not completed pages when reconnected, 4) and the system would send a pop-up 

message when answers to questions were missing. In addition, the web site could keep 

track of the employee level of response as well as the identification of non-respondents 

for later follow up. The research team sent three follow up messages after two weeks 

of the first e-mail message with the access code. Then, every week a follow up 

message was sent to the people who had not responded to the survey or not yet 

completed it. The research team asked the city administration to encourage the 
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employees to fill in the survey to enhance the response rate, and a letter from the six 

City managers, Assistant city managers, and City Council was sent to all employees.  

The research team informed and assured the potential respondents about the benefits 

of the survey for the city, and the anonymity and confidentiality of their responses. 

Procedure for analysis 

The first step in evaluating the proposed model was the assessment of the 

validity of the newly created instruments to measure the constructs in the model. The 

eight steps suggested by Churchill (1979), and shown  in figure 13, were used to 

develop and assess the instruments for IT governance, IT-business alignment, and 

organizational performance used in this study. The first step implied the specification of 

the domain of the constructs. This process involved the analysis of the construct and 

definitions in the literature in order to define what was and what was not included in 

the domain of the construct. Later a sample of items, which captured the definitions 

and characteristic of the domain, was generated. The preliminary items of every 

instrument were analyzed for content validity by a research team, which included IS 

and Psychology professors, MIS and Psychology doctoral students, and select City of 

Denton employees in several focus groups.  

A pilot test of the measures showed preliminary reliability and validity of the 

measures to assess the construct (statistical procedures used to assess reliability and 

validity are explained later in this chapter) as well as the on-line delivery method.  The 

final version of the survey with all the instruments was posted in the Internet and data 

were collected from employees of the City of Denton. The final data allowed the 
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assessment of reliability and validity of the instruments. The specific procedures for 

assessing reliability and validity follow. 
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Figure 13. Procedure for developing better measures (Churchill, 1979) 
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Content validity 

Content Validity is based on the extent to which a measurement reflects the 

specific intended domain of content (Carmines & Zeller, 1979). This type of validity is 

used to test whether the items chosen for a particular construct are valid. In general, 

an instrument is considered to have content validity if there is a general agreement 

from the literature that the instruments had measurement items that cover all aspects 

of the variable being measured. Churchill (1979) suggested that researchers must be 

exacting in the conceptual specification of the construct, what is and what is not 

included in the domain of the construct, and they should conduct a thorough review of 

the literature in which the variables are used and provide a detailed statement of the 

reasons and evidence why this new measure is better. Kerlinger (1986) also suggested 

that content validity is indicated by internal consistency and correlation of measures 

with other measures of the construct. Since selection of the initial measurement items 

in this study was based on the extensive review of international literature, the measures 

proposed here in can be considered to have content validity under the Carmines and 

Zeller (1979) and Churchill (1979) criteria. However, in this study a high item-total 

correlation for each of the IT-business alignment, IT governance, and organizational 

performance instruments was also considered to indicate content validity. 

 

Reliability 

Reliability analysis investigates the degree of consistency in any measuring 

instrument (Carmines & Zeller, 1979). In other words, reliability analysis measured the 

degree to which an experiment could produce the same results were the experiment 
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replicated. Because of the single administration used in this study, the instruments used 

are subjected to internal consistency reliability. This internal consistency measures 

consistency across the parts of a measuring instrument, with parts being individual 

questions or subsets of questions. The recommended measure of the internal 

consistency of a set of items is provided by Cronbach’s (1951) coefficient alpha. 

Churchill (1979) suggested that coefficient alpha must be the first measure being 

calculated to assess the quality of the instrument. He added that a low coefficient alpha 

indicates the sample of items performs poorly together in capturing the construct, 

which motivated the measures, and a large alpha indicates that the k-item test 

correlates well with true scores.  The reasons are stated by Nunnally (1967) when he 

said, “ the square root of coefficient alpha is the estimated correlation of the k-items 

test with errorless true scores” (pg. 191). According to Crano and Brewer (1973), 

Cronbach’s internal consistency reliability coefficient alpha is probably the best estimate 

of internal consistency. Chau (1999) also asserts that Cronbach’s coefficient has several 

advantages over other estimation methods: First, it is based on less restrictive 

assumptions than some other estimation methods such as split-half. Second, it sets an 

upper limit to the reliability of test. Third, it is very easy to compute and in most 

situations, it provides a good estimate of reliability. This research used Cronbach’s   

internal consistency reliability coefficient alpha to assess internal consistency reliability.  

Construct validity. 

Construct validity examines the agreement between a theoretical concept and a 

specific measuring device or procedure. To understand whether a piece of research has 
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construct validity researchers recommend that “ three steps should be followed. First, 

the theoretical relationships must be specified. Second, the empirical relationships 

between the measures of the concepts must be examined. Third, the empirical evidence 

is interpreted in terms of how it clarifies the construct validity of the particular measure 

being tested “ (Carmines & Zeller, 1979). Churchill (1979) argues that construct validity 

is most directly related to the question of what the instrument is in fact measuring. He 

also pointed out that internally consistent or internally homogeneous set of items is 

necessary, but not sufficient for construct validity. Rather, the researcher must 

“determine (1) the extended to which the measure correlate with other measures 

designed to measure the same thing and (2) whether the measure behaves as 

expected” (pg. 70). The statistical procedures frequently used to assess this type of 

validity are item-total correlation and factor analysis. Kerlinger (1986) suggested that 

item total correlation be performed correlating each item on the instrument with the 

average of the entire instrument. Factor analysis is also often used to assess the 

construct validity of a instrument. This validation, sometimes discussed in terms of the 

homogeneity among a set of scale items, is the preferred statistical method to assess 

construct validity (Allen & Yen, 1979; Galletta & Lederer, 1989 ;Scarpello & Campbell, 

1983). Factorial validity is considered an indicator of the inference one makes from the 

score (Blau, 1985; Bynner, 1988; Crano & Brewer, 1973; Straub, 1989). Straub (1989) 

supported the use of factorial validity because it helps to determine whether the 

measures chosen are true constructs describing the event or merely artifacts of the 

methodology itself. If constructs are valid, high correlations between measures of the 
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same construct can be expected and low correlations between measures of constructs 

that are expected to differ are found (Campbell & Fiske, 1959). In this study, construct 

validity was assessed using Item-total correlation and exploratory factor analysis. 

Churchill (1979) suggested that one important step in assessing construct 

validaty of a measure is the evaluation of convergent validity and discriminant validity. 

He asserted that “ evidence of the convergent validity of the measure is provided by the 

extent to which it correlates highly with other methods designed to measure the same 

construct. Bagozzi (1981) advocates the assessment of convergence and discrimination 

when assessing construct validity. He suggested as a guideline that correlations for 

items within a dimension should be high, and that correlations for items across 

dimensions should be lower than the correlations within dimensions. Specifically, the 

instruments in this research were assessed for convergent validity by measuring the 

extent to which the items correlated with other items in the same factor or dimension. 

High correlations among items within each factor or dimension are considered an 

indication of convergent validity.  

Discriminant validity is the extent to which the measure is indeed novel and not 

simply a reflection of some other variable (Churchill, 1979). In other words, it is the lack 

of a relationship among measures that theoretically should not be related. Discriminant 

validity is generally assessed by using the Multitraitmultimethod (MTMM) approach 

where this validity is tested counting the number of times an item had a higher 

correlation with an item from another factor or dimension than with items in its own 

factor. The result of this count should not exceed 50% of the total comparison 
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(Campbell & Fiske, 1959).  A count of less than half the total potential comparisons is 

considered to indicate discriminant validity, according to Campbell and Fiske (1959). 

Discriminant validity is this study used the Multitraitmultimethod approach. Additionally, 

factor analysis has been widely used to support discriminant validity. In this study, an 

analysis with all the items for the three instruments was used to assess the discriminant 

validity of the three instruments. 

Model Assessment 

Exploratory and confirmatory factor analysis is used for identifying constructs 

and testing the hypothesized model. Factor analysis is a multivariate statistical method 

that identifies the extent to which the responses to the items in the survey have 

common variances (Hair, Anderson, Tatham, & Black, 1995). It is used to determine the 

interdependence between variables and allows definition or confirmation of 

conceptualized dimensions (Churchill, 1979). Venkatraman (1989a) also sustained that 

Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) are the basic 

choices for the assessment of measurement properties.  

Factor analysis is a statistical procedure used to determine the extent to which 

measurements overlap, so shared variance exists among a set of measures and 

presumably variables (Mertler & Vannatta, 2001). This procedure, used to uncover the 

latent structure (dimensions) of a set of variables, reduces attribute space from a larger 

number of variables to a smaller number of factors and as such is a "non-dependent" 

procedure (that is, it does not assume a dependent variable is specified). Factor 

analysis is traditionally used for any of the following purposes: 
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• To reduce a large number of variables or measures to a smaller number of factors 

for modeling purposes, where the large number of variables precludes modeling all 

the measures individually. As such, factor analysis is integrated in structural 

equation modeling (SEM), helping create the latent variables modeled by SEM. 

However, factor analysis can be and is often used on a stand-alone basis for similar 

purposes.   

• To select a subset of variables or measures from a larger set based on which 

original variables have the highest correlations with the principal component factors. 

• To create a set of factors to be treated as uncorrelated variables as one approach to 

handling multicollinearity in such procedures as multiple regression  

• To validate a scale or index by demonstrating that its constituent items load on the 

same factor, and to drop proposed scale items which cross-load on more than one 

factor.  

• To establish that multiple tests or scale measure the same factor, thereby giving 

justification for administering fewer tests. 

• To identify clusters of cases and/or outliers among a set of measures 

• To determine network groups by determining which sets of people cluster together. 

Joreskog and Sorbom (1993) claim that exploratory factor analysis  “enables 

[researchers] to see relationships among variables that are not at all obvious in the 

original data or even in the correlation among variables” (pg. 23). The most common 

factor extraction technique in EFA is principal components analysis (Mertler & Vannatta, 

2001). To assess the factorability, in other words, to assess the potentiality for using a 
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factor analysis technique,the Kaiser-Meyer-Olkin (KMO) measure provides an objective 

index of the adequacy of the correlations. The KMO test is 1 for matrices with high 

degree of off diagonal correlation. If KMO exceeds .6, the data set is adequate, and 

KMO > .8 indicate that the data is highly structured and potentially a good candidate 

for factor analysis. If the KMO is less than .6 factor analyses is unlikely to be 

worthwhile. The Bartlett’s test that assesses the viability of the correlation matrix for 

factoring is also suggested for this purpose.  

 Mertler and Vannatta (2001) also point out that an important decision in 

exploratory factor analysis is how many components or factors to retain and interpret, 

and he recommended three accepted criteria to decide how many factors to retain: 

• The “Kaiser’s rule” that states that only those components whose eigenvalues 

are greater than 1 should be retained. 

• The “Cattell’s scree test”, an examination of the scree plot identifying where a 

knee or bend in the line occurs indicating that successive eigenvalues will drop off. 

According to this test, the point before a plot of eigenvalues flattens out indicates 

the maximum number of factors extracted. The scree test is slightly more 

conservative than Kaiser’s criterion. 

• To retain and interpret as many factors as will count for at least 70% of the total 

variance. 

Joreskog and Sorbom (1993) defined confirmatory factor analysis (CFA) as “a 

statistical procedure that enables the research to test whether relationships expected 
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on theoretical grounds actually appear in the data”(pg. 23). A minimum requirement of 

CFA is the prior hypotheses about the number of factors in the model, and the 

expectations about which items will load on which factors (Kim a& Mueller, 1978). The 

researcher seeks to determine, for instance, if measures created to represent a latent 

variable really belong together. There are two approaches to confirmatory factor 

analysis:  

1. The first approach is the traditional Method for CFA which allows the 

researcher to examine factor loadings of indicator variables to determine if 

they load on latent variables (factors) as predicted by the researcher's model. 

This method can be accomplished through any general-purpose statistical 

package, which supports factor analysis. Principle axis factoring (PAF) is the 

usual choice because it provides a more detailed insight into the 

measurement model than the use of single-coefficient goodness of fit 

measures used in the Structural Equation Modeling (SEM) approach. As such, 

the traditional method is a useful analytic supplement to the SEM CFA 

approach when the measurement model merits closer examination.  

2. The second is approach for confirmatory factor analysis is the SEM approach 

This approach includes the various aspects of formulating, fitting and testing 

of linear structural relationships (Joreskog & Sorbom , 1993). 

Bagozzi (1983) noted that, “in their pure forms, the EFA and CFA approaches can 

be thought of as end points on a continuum. At one extreme EFA represents a 
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procedure for the discovery of structure, while at the other extreme, CFA is a technique 

for testing hypothesized structure formed on a priori basis” (pp. 134-135).  

The IT GAP model (see figure 5) is assessed   using Principal Axis Factoring 

(PAF) and Structural Equation Modeling (SEM). SEM, a family of statistical techniques 

that incorporates and integrates path analysis and factor analysis, is explained in more 

detail.  

Structural Equation Modeling (SEM) 

Most researchers use SEM when examining a hybrid model, with either multiple 

indicators or measures for each variable (called latent variables or factors), and paths 

specified connecting the latent variables. This statistical technique, sometimes called 

covariance structure analysis, uses the covariance matrix for the input variables of the 

model (in this situation the questions on the instrument) to perform a maximum 

likelihood linear structural relation analysis incorporating both latent and manifest 

variables (Hartwick & Barki, 1994). SEM is the statistical technique used to check the 

overall goodness of fit of the model through the validation of the measurement model, 

and the fit of the structural model. SEM tools are being used more and more in MIS 

research for the causal modeling of complex, multivariate data (Gefen, Straub, & 

Boudreau, 2000). Gefen et al. (2000) argued that Structural Equation Modeling 

techniques are second-generation data analysis techniques that test for statistical 

conclusion validity. The use of SEM has increased in the MIS area in part due to its 

ability to answer a set of interrelated research questions in a single, systematic, and 

comprehensive analysis. Hartwick and Barki (1994) advocated the use of SEM because 
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this technique will help to check the overall goodness of fit of the proposed model, and 

to compare the relative goodness of fit of competing models. Marcoulides and 

Schumacker (1996) suggested that researcher doing non-experimental or quasi-

experimental research use SEM because this method allows for the “quantification and 

testing of theories” (p. 1). They also noted that “the use of the term structural equation 

modeling is broadly defined to accommodate models that include latent variables, 

measurement errors in both dependent and independent variables, multiple indicators, 

reciprocal causation, simultaneity, and interdependence” (p. 1). 

In general terms, an SEM analysis consists of two types of variables: (1) 

observed variables (OBs), and (2) latent variables (LVs). LVs are representative of a 

theoretical construct. OBs, also called manifested variables, are representative of the 

specific latent constructs. Gefen et al. (2000) suggested that the nomenclature in 

structural model typically contains the following (see figure 13 for and example):  

• Exogenous latent constructs called  Ksi (ξ ) 

• Endogenous latent constructs called Eta (η) 

• Paths connecting ξ to η represented statistically as Gamma (γ) coefficients 

• Paths connecting one η to another are designated Beta (β).  

• A structural error term ξ  

• Shared correlation matrix among the error terms of the η called Psi (ψ), the 

error terms are known as ζ (Ζeta). 

• Measurement error δ (delta)  
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Figure 14. Structural equation model  

Schumacker and Lomax (1996) identified two major components of SEM: (1) a 

measurement model, and (2) a structural model. A measurement model specifies how 

the latent variables or hypothetical constructs are measured in terms of the observed 

variables and is used to describe the measurement properties (the validities and the 

reliabilities) of the observed variables. It describes the relation between the measures 

and the latent variables. If a concept is directly caused or influenced by any of the other 

concepts, it is classified as endogenous. If a concept always acts as a cause and never 

as an effect, then it is exogenous (Hayduk, 1987). The structural model includes the 

relationships among the latent constructs. These relationships are mainly linear, 

although flexible extensions to the basic SEM system allow for the inclusion of nonlinear 

relations as well. Bollen and Long (1993) proposed five steps of structural equation 
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models (SEM): (1) model specification; (2) identification; (3) estimation; (4) testing fit; 

and (5) respecification. The first step, model specification, implies a statement of the 

theoretical model in terms of equations or a diagram.  

As presented previously, the structural equation modeling process validates the 

measurement model and fits the structural model. The validation of the measurement 

model is accomplished primarily using confirmatory factor analysis, while the 

assessment of the structural model is accomplished primarily through path analysis with 

latent variables. The specification of the model was based on revision of the theory 

about the constructs. The variables in the model are conceptualized as latent ones, and 

measured by multiple indicators. Factor analysis, specifically, principal axis factoring, is 

used to establish which indicators seem to measure the corresponding latent variables, 

represented by the factors.  

The software packages traditionally used for SEM include LISREL, AMOS, EQS, 

PLS, and others. The GAP model was tested using LISREL version 8.52. Karl Joreskog 

introduced the LISREL model in 1973. LISREL is particularly designed to handle models 

with latent variables, measurement errors, and reciprocal causation (i.e., simultaneity, 

interdependence). In its most general form, LISREL assumes a causal structure among 

a set of latent variables or hypothetical constructs some of which are designated as 

dependent variables and others as independent variables.  LISREL produces a full 

information maximum likelihood solution (FIML), which makes use of all information in 

the data about each parameter in generating its estimates (Joreskog, 1969, 1978). 

Joreskog and Sorbom (1993) sustained that in the LISREL model, the linear structural 
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relationship and the factor structure are combined into one comprehensive model 

applicable to observational studies in many fields. They also advocate the use of LISREL 

because this model allows 

 “ 1) multiple latent constructs indicated by observed explanatory 

(exogenous) variables, 2) recursive and nonrecursive relationships 

between constructs, and 3) multiple latent constructs indicated by 

observable responses (or endogenous variables)” (Pg. 24). 

The measurement model specified by LISREL assumes that the measurement 

errors are not correlated with one another, i.e., there are no common response 

tendencies influencing the measures in a similar way. This assumption follows from the 

classical test theory that the indicators chosen to reflect the underlying construct are all 

unique.  

The following steps were used in this studyto use SEM: 

a) Conceptualization (development of the model) 

b) Choice of independent variables (exogenous) and dependent variables 

(endogenous variables) 

c) Select functional form of relations (set the model) and construct a path diagram 

d) Estimate the model, assess the goodness of fit, evaluate parameters, and so on. 

e) Diagnostic statistics. 

f) Interpret results and refine the model (if necessary), compare models. 

  An important assumption for SEM is that if the model produces an 

estimated covariance matrix consistent with the observed covariance matrix (Kelloway,  

1995). Other assumptions are the linearity of causal relationships, lack of 
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multicollinearity/singularity, independence of observations, normality, absence of 

measurement error (antecedent variables as perfectly reliable indicators of underlying 

concepts), inclusion of all nontrivial cases (if met, this indicates self-containment and 

non-correlated residuals), an overidentified model (model includes more equations than 

unknowns, simple recursive models are always overidentified), minimal number of 

observations (large sample procedures with approximately 100 subjects or 5 subjects 

for each parameter to be estimated, at least three indicator variables per latent factors, 

and a maximum of 20-30 indicator variables. 

Model evaluation and assessment 

Model fit measures can be classified in three general classes; measures of 

absolute, incremental, and parsimonious model fit (Hair, Anderson, Tatham, & Black 

1995). Absolute fit measures provide a means to assess the fit of the entire model to 

the sample data and identify problems not revealed by components of the model such 

as the magnitude and significance of parameter estimates (Bollen, 1989). Examples of 

absolute fit measures typically reported by researchers include: the standardized 

residuals, chi-square test statistic, root mean square residual (RMR), root mean square 

error of approximation (RMSEA), noncentrality parameter (NCP), and the goodness-of-

fit index (GFI).   

Incremental fit measures, the second type of measures for evaluating structural 

equation models, explicitly contrast the fit of the maintained model with that of a 

competing or baseline (Hair, Anderson, Tatham, & Black, 1995). Incremental fit indices 

capture the relative improvement in the fitting function when moving from the baseline 
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model to the maintained model (Bollen, 1989). In most applications of SEM the baseline 

model is a null model where the covariances among the observed variables are zero 

(Kelloway, 1995). Sobel and Bohrnstedt (1985) argue that there is some disagreement 

about how the baseline model should be specified, although the null model should be 

one that any reasonable model would be expected to exceed.  Examples of commonly 

reported incremental fit measures include the adjusted goodness-of-fit index (AGFI) 

and comparative fit index (CFI).  In this research, the baseline model used to compare 

with the GAP model is the null model. Parsimonious fit measures are the third general 

class of measures used for the assessment of structural equation models.  

The third category of model fit measures target Parsimonious fit. This type of fit 

reflects the ratio of estimated parameters to the potential number of degrees of 

freedom available in the data (Mulaik, James, Van Alstie, Bennett,Lind, & Stilwell,  

1989). ). Examples of parsimonious fit measures include the parsimonious normed fit 

index (PNFI), parsimonious goodness-of-fit index (PGFI), normed chi-square, and 

Akaike information criterion (AIC).  Parsimonious fit measures are helpful in revealing 

whether the level of model fit has been achieved simply by estimating a large number 

of parameters. There are at least two limitations associated with the use of descriptive 

fit indices (Shumacker and Lomax, 1996). Firstly, the sampling distributions of the 

descriptive fit indices are unknown and no statistical tests are associated with these 

measures. Therefore, researchers are not able to determine whether the differences in 

descriptive fit indices for a series of competing models are statistically significant.  

Secondly, the recommended threshold levels of acceptability that have been developed 
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in simulation studies and through consensus may not be appropriate for any given data 

set. Thus, a descriptive fit index taken in isolation provides the researcher with limited 

information about the goodness-of-fit for a model for any given observed data. 

Therefore, researchers should consider a broad range of measures when assessing a 

model including measures of component fit.  Measures of component fit complement 

the three general classes of model fit.  Examples of component fit measures include 

parameter estimates such as the measurement error of the observed variables and the 

prediction error of each structural equation (Bollen, 1989). 

Characteristics of an Ideal Fit 

A widely accepted set of characteristics of an ideal fit for a structural equation 

model was identified by Hatcher (1994), and the following characteristics proposed by 

this researcher were used in the present study to test the fit of the GAP model: 

 

• The p value for the model chi-square test should be non significant (should be 

greater than .05); the closer to 1.00, the better. 

• The chi-square/degrees of freedom ratio should be less than 2. 

• The CFI and the NNFI should both exceed .9; the closer to 1.00, the better. 

• The absolute value of the t statistics for each factor loading and path coefficient 

should exceed 1.96, and the standardized factor loading should be nontrivial in 

size (i.e. absolute values should exceed .05). 

• The R2 values for the latent endogenous variables should be symmetrical and 

centered on zero, and relatively few (or no) normalized residuals should exceed 

2.0 in absolute value. 

The combined model should demonstrate relatively high levels of parsimony and 

fit, as evidenced by the PR and PNFI. 
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• The structural portions of the model should demonstrate relatively high levels of 

parsimony and fit as evidenced by the RNFI, the RPR and the RPFI.  

• A chi-square difference test should reveal no significant difference between the 

theoretical model and the measurement model. 

 

Finally, the research design used to conduct this research was envisage as a 

process that attempted to create robust measures of the construct in the proposed IT 

GAP model, and to assess the validity of the theory behind the proposed IT GAP model. 

Therefore, the research design suggested for this study preliminarily validate the 

measures through a reliability analysis followed by a construct, convergent, construct 

and discriminant validity analysis. Those analyses were rooted in the best practices to 

developed valid and reliable measures suggested by Churchill (1979). The next step in 

this research, once the measures were evaluated, was the assessment of the IT GAP 

model. Venkatraman (1989b) cautions researchers about the importance of the 

measures used in theory building. He asserted that valid and reliable measures are 

critical in theory validation.   
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CHAPTER 4 

RESULTS 

 This chapter presents the analysis of the survey data collected in the 

study. Using Statistical Package for Social Sciences (SPSS), a descriptive analysis of the 

respondents’ profile was generated. This profile included information about 

demographic backgrounds, IT applications used, IT training needed and completed, job 

type and IT dependence.  Finally, a descriptive analysis of the three instruments that 

make up the model, IT-business alignment, IT governance, and   organizational 

performance, was undertaken. 

Survey Response Results 

The survey used in this study was posted in the Internet, and one thousand one 

hundred e-mail addresses of the employees of the City of Denton government were 

used to request their participation in the survey. Every employee received a user code 

and a unique password to access the survey. Within two weeks of the initial posting, 

59.9% of the total received responses, 203, were received. A follow-up email to 

improve the responses and an extension of the deadline for three more weeks was 

considered necessary by the research team. After all the attempts to improve the 

response rate, 136 additional responses were received. Finally, three hundred and thirty 

nine responses were received over a period of five weeks resulting in a overall response 

rate of 30.82%. A t-test for independent samples was performed on early and late 

response groups to assess the differences of means among this groups in four 
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variables, age, job category, years working at the City of Denton, and level of it 

dependency in their jobs. The results of the t-test are shown in Table 10. The analysis 

of the sample characteristics for early and later respondents indicates that there were 

no significant differences between those groups – not any of the four variables were 

significant at the 0.05 level.  

Table 10 

 Difference of means between early and later respondents 

Variable t P value for sample 
difference 

Mean 
Difference 

Age -1.977 .069 -6.55 

Job Category -.995 .321 -.1708 

Years at CoD -.111 .912 -.0548 

IT dependency -.205 .838 -0.0431 
 

Profile of the respondents 

The first analysis provides view of the demographic of CoD employees. As shown 

in Table 12, the majority of the respondents or 19.2 % belong to the Department of 

Public Safety while the smaller percentage of respondents were in the Department of 

Safety, Training, and Risk Management. These results were expected since the 

Department of Public Safety is the biggest at the city with 30% of the total employees. 

This department includes Police, Fire, Animal Control, and Code Enforcement. 

The rate of responses by gender is presented in Table 12. Males and females 

were almost equally distributes in the survey results. Female participants in the survey 

were 49.4% of the respondents, 163 responses, and males were 50.6%, 167 

respondents. Regarding other personal demographic data of respondents, Tables 13 
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and 14 show the distribution of respondents by age and education. A significant 

percentage of the respondents, 67.3%, were between the ages of 30 to 50, being the 

average age of the participants 40.2 years. Educational background of the respondents 

showed that although an important part of the respondents, 37.9%, has some college 

education, only 20.1% has attended a graduate school. The years that the participants 

have been working at the City of Denton is displayed in Table 15. This table shows that 

about 30% of the respondents have worked at the City between 1 to 5 years, and 34% 

of them have been at the city between 5 to 15 years. The average of years that the 

respondents have been working for the city was 8.4 years. The years that these 

respondents have been in their current jobs is presented in Table 16. Participants in this 

study have on average spent 4.4 years in their current positions, and the majority of 

them have been in their positions less than four years, 63.7%. 
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Table 11 

Distribution of Respondent by Departments 

Department No of 
responses 

% Cumulative 
Percentage 

Budget and Fiscal Operation 26 7.7 7.7 

Building, Planning and Zoning 14 4.1 11.8 

Community Development 11 3.2 15 

Customer Service 10 2.9 17.9 

Electricity 15 4.4 22.3 

Engineering 22 6.5 28.8 

Facility Management 9 2.7 31.5 

General Government 7 2.1 33.6 

Human Resources 12 3.5 37.1 

Legal 8 2.4 39.5 

Library 21 6.2 45.7 

Motor Pool and Maintenance 2 0.6 46.3 

Municipal Court 5 1.5 47.8 

Parks 21 6.2 54 

Public Safety 65 19.2 73.2 

Safety, Training and Risk 
Management 

1 0.3 73.2 

Solid Waste, Landfill and Recycling 8 2.4 73.5 

Technology Services 22 6.5 75.9 

Transportation 13 3.8 82.4 

Utilities Administration 7 2.1 86.2 

Water, Wastewater and Drainage 30 8.8 88.3 

Other 10 2.9 97.1 

Total 339 100 100 
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Table 12 

Gender Distribution 

Gender Frequency Valid Percent Cumulative Percent 
Female 163 49.4 49.4 
Male 167 50.6 100 
Missing 9   
Total 339 100  

 
 
 

Table 13 

Age Distribution 

Years of Age Frequency Valid Percent Cumulative Percent 

Less than 30 years 44 13.6 13.6 

30 - less than 40 113 34.9 48.5 

40 – less than 50  105 32.4 80.9 

50 or more 62 19.1 100.0 

Not answered 15   

Total 339 100  
 

Table 14  

Education Distribution 

Highest Education Frequency Valid Percent Cumulative Percent 

High School 40 12.7 12.7 

Some College 119 37.9 50.6 

4 Years College 92 29.3 79.9 

Graduate School 63 20.1 100.0 

Not answered 25   

Total 339 100  
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Table 15 

Years at the City of Denton 

Years at the CoD Frequency Valid Percent Cumulative Percent 
Less than 1 year 47 13.9 13.9 
Less than 2 years 29 8.6 22.4 

Less than 5 years 72 21.2 43.7 

Less than 10 years 68 20.1 63.7 

Less than 15 years 48 14.2 77.9 

Less than 20 years 44 13 90.9 

More or equal 20 
years 

31 9.1 100 

Total  339 100  
 

Table 16 

Years in their Current Job 

No of Years current job Frequency Valid Percent Cumulative Percent 

Less than 1 year 80 23.6 23.6 

1 – less than 2 years 57 16.8 40.4 

2 – less than 3 years 37 10.9 51.3 

3– less than 4 years 42 12.4 63.7 

4 – less than 5 years 28 8.3 72.0 

5 – less than 7 years 29 8.6 80.6 

7 – less than 10 years 17 5.0 85.6 

10 – less than 15 years 32 9.4 95.0 

15 – less than 20 years 13 3.8 98.8 

20 years or over 4 1.2 100.0 

Total 339 100.0  
 An important characteristic of the respondents that this study was 

concerned with was their years of experience with IT. Table 17 indicates that a large 
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part of the sample, 58.7%%, has 10 or more years of experience with IT; and 

respondents in general were experienced with IT.  With only 1.5% of the respondents 

having less than a year of IT experience.   

 This study also gathered data about the respondents’ dependency of IT. 

This is presented in Table 18 and was calculated dividing the hours that they use IT 

daily by their total working hours. Responses were classified in three categories 

according at the percentage of time that they use IT during their daily work. 

Respondents using IT less that 40% of their time represented 31.6% of the sample, but 

a significant proportion, 68,4% use IT more than 40% of their working time. 

Table 17 

Years Using IT 

IT use Frequency Valid Percent Cumulative Percent 

Less than a year 5 1.5 1.5 

1 – less than 4 years 38 11.6 13.1 

4 - less than 6 years 41 12.5 25.6 

6 - less than 10 
years 

51 15.6 
41.2 

10 - less than 15 
years 

82 25.1 
66.3 

15- less than 20 
years 

76 23.3 
89.6 

20 years or over 34 10.4 100.0 
Valid data 327 100.0  
Not answered 12   
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Table 18 

IT dependency 

IT use/Working 
Hours 

Frequency Valid Percent Cumulative Percent 

Less than 40% 107 31.6 31.6 

40% - less than 

80% 

139 41.0 72.6 

More than 80% 93 27.4 100.0 

Total 339 100  

  

An analysis of the normality of the demographic data is shown in Table 19. This 

table presents the Skewnes and Kurtosis of the Gender, age category, educational 

category, year at City f Denton category, and IT dependency.  In general, the 

distribution of data did not vary importantly from normality. Skewness was less than 1 

for all the variables; whereas Skewness greater than one indicates a distribution that 

differs significantly from a normal, symmetric distribution.  Kurtosis, the degree of 

peackedness of a distribution, is close enough to accepted level. Whereby an accepted 

level is  

Table 19 
Demographic Variables Measures 

STATISTIC Gender Age 
Category 

Education 
Category 

Year at the 
CoD 

IT Dependency 

N (valid) 330 324 314 339 339 

Missing Val 9 15 25 0 0 

Mean .506 2.571 2.566 2.876        1.958 

Skewness  -.024 -.009 .065 .38 .070 

Kurtosis -2.012 -.927 -.949 -.916 -1.299 
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 A cross tabulation of the variables age and IT dependence is presented in 

Table 20. This table supports a belief that young people have a tendency to be more 

dependent of IT.  The mean age for respondents using IT in more than 80% of their 

daily work is 38 years compared with people using IT less than 40% of their daily time, 

42 years.  

Table 20 

Crosstabulation of IT Dependence by age 

IT Dependence 
Category 

Mean (Years) N Std. deviation 

<  40 % 41.5 101 9.275 

>  40% 40.7 136 9.627 

>= 80% 37.9 87 9.598 

Total  40.2 324  
 

 The relationship between IT dependence and education category was 

examined crossing both variables. Figure 15 presents this analysis. 
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Figure 15.  Comparison of Education category by Years using IT 
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Figure 15 illustrates the relationship between education and Years using IT. This 

analysis showed that the distribution of the whole sample is almost reproduced in each 

category of education. 

Table 21 

Software Usage and Training Demand 

Application  Application use % Need Training % 

GroupWise   312 92.04 69 20.35 
Word   284 83.78 69 20.35 
Excel     278 82.01 115 33.92 
PowerPoint   198 58.41 125 36.87 
Microsoft Publisher  96 28.32 68 20.06 
WordPerfect   76 22.42 27 7.96 
Civicall    62 18.29 59 17.40 
Adobe Illustrator   58 17.11 80 23.60 
ArcExplorer (ESRI) 4  48 14.16 75 22.12 
Harris Billing System   45 13.27 46 13.57 
JDEdwards Human Resources  40 11.80 51 15.04 
Brio    38 11.21 68 20.06 
Geographic Information System  37 10.91 72 21.24 
Microsoft Project  36 10.62 60 17.70 
Microsoft Access  31 9.14 10 2.95 
CRW Trak-it  25 7.37 39 11.50 
Dynix Library System  24 7.08 23 6.78 
Microsoft Request  22 6.49 35 10.32 
ArcInfo    20 5.90 60 17.70 
ICS/VisionAir   14 4.13 41 12.09 
Aldus Page Maker 1  13 3.83 51 15.04 
Class    13 3.83 27 7.96 
Court Specialists Inc System  11 3.24 29 8.55 
CityWorks   9 2.65 37 10.91 
LaserFiche   8 2.36 35 10.32 
Teleworks   6 1.77 28 8.26 
Trashflow   6 1.77 25 7.37 
C/S Fleet Maintenance System  5 1.47 39 11.50 
Tax Accounting System  4 1.18 28 8.26 
Amazon Billing  3 0.88 28 8.26 
SpindleMedia   3 0.88 23 6.78 
Veritas Backup Express  2 0.59 23 6.78 
Web Casting  1 0.29 30 8.85 
MetaCube Data Warehousing  0 0.00 26 7.67 
Other     68 20.06 26 7.67 
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The distribution of the software applications used by  the respondents and the 

need for training is presented in Table 21. This table shows that the most used 

application were GroupWise, Word, Excel, PowerPoint, and Microsoft Publisher. The 

need for training was also assessed in this study, and the top five applications for which 

attending training was desired were PowerPoint, Excel, Adobe Illustrator, ArcExplorer 

and GIS.  Figure 16 illustrate the comparison among the most used and need for 

training. The graph in Figure 16 indicates that GroupWise application is the most used,  

since it is necessary for connecting to network services and e-mail, but this application 

is not the most wanted for training. PowerPoint is the most needed application for 

training although it is already among the most used ones. 
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Figure 16. Top16 Software Application usage and Need for Training. 
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The distribution of job categories of the respondents of this study is presented in 

Table 22. This table shows that nearly 25% of the respondents were at the professional 

level, 42.4% of the respondents were at the operational level (field service, office and 

clerical, technical and supervisory) while 23.9% of the respondents belong to 

managerial or supervisory positions (see Figure 17) 

Table 22 
Job Type 

 
Job Type Frequency Percent 
Field Service 12 3.5 
Mid-Level Manager 60 17.7 
Office/Clerical 58 17.1 
Professionals 83 24.5 
Supervisors 23 6.8 
Technical Paraprofessionals  74 21.8 
Other 29 8.6 
Total 339 110% 
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Figure 17. Distribution of Respondents by Job Type 
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IT Governance Instrument 

The data were cleaned for reversed questions, cross comparisons, and outliers. 

In other words, a comparison among the differences between the responses in the 

initial question and the same question in a reverse order allowed the elimination of the 

respondents that did not hold their initial responses, in a +  2 point in the scale. After 

this analysis problematic responses were eliminated.  The results obtained from the 

survey on the IT governance instrument show that the average mean response was 

4.6, which implies a better than neutral level of IT governance given the Likert scale 

range from 1 to 7, being 4 a neutral value. Means for each questions ranged from 4.37 

to 4.81. Table 23 indicates that question number 4, that asked if the CoD’s IT plans 

were developed taking into consideration the IT Market, reached the highest ranking 

with a mean of 4.81. Question number 10, that asked if IT standards and guidelines are 

established and translated into practical and usable rules for the CoD employees, was 

the lowest average response with a mean of 4.37. Another interesting finding is that 

employees perceived that the IT planning process at the City of Denton is better than 

neutral as this was assesses in questions 1 to 4. However, all the issues related with 

internal communication of IT policies, IT procedures, IT Standards, and IT guidelines 

presents the lower responses in the instrument (questions 10 and 8); and also the 

mean of those questions, 4.39 and 4.37 were lower that the average mean for the 

instrument, 4.6.  
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Table 23  
 
Descriptive statistic for IT Governance  

 

Question in the 
Survey Variable N Mean Std Deviation 

1  ITGV1 129 4.42 1.67  

2 ITGV2 117 4.65 1.48 

3 ITGV3 121 4.71  1.45  

4 ITGV4 114 4.81 1.43  

5 ITGV5 126 4.72  1.48 

6 ITGV6 106 4.67  1.57  

7 ITGV7 112 4.71 1.49  

8 ITGV8 161 4.39  1.58  

9 ITGV9 125 4.59  1.47  

10 ITGV10 151 4.37  1.46  

Average   4.60  

 
 

IT-Business Alignment Instrument 

 The results from the IT-Business alignment instruments, after the data 

were cleaned for reverse questions, cross comparison, and outliers, are shown in Table 

24. The mean for all questions is 4.85. The means for the twenty questions range from 

4.6 to 5.3 
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Table 24 

Descriptive Statistic for IT-Business Alignment  

Question in 
the Survey 

Variable N Mean Place Std deviation 

1 ALIGN1 170 5.247 2 1.375 

2 ALIGN2 175 4.960 4 1.471 

3 ALIGN3 168 4.798 12 1.412 

4 ALIGN4 163 4.865 8 1.421 

5 ALIGN5 172 4.919 5 1.554 

6 ALIGN6 183 5.301 1 1.423 

7 ALIGN7 164 4.665 17 1.532 

8 ALIGN8 168 4.607 19 1.501 

9 ALIGN9 161 4.652 18 1.570 

10 ALIGN10 169 5.136 3 1.447 

11 ALIGN11 155 4.806 11 1.451 

12 ALIGN12 132 4.780 13 1.469 

13 ALIGN13 143 4.818 9 1.476 

14 ALIGN14 137 4.774 14 1.425 

15 ALIGN15 126 4.675 16 1.452 

16 ALIGN16 150 4.887 6 1.473 

17 ALIGN17 134 4.604 20 1.556 

18 ALIGN18 150 4.813 10 1.485 

19 ALIGN19 138 4.754 15 1.444 

20 ALIGN20 157 4.879 7 1.570 

Average   4.850   

 
 

 
As shown in Table 24, the highest mean is for question number 6, that assessed 

the use of IT to support organizational and employee learning, with a mean of 5.3 in a 

Likert scale from 1 to 7. This result shows that respondents perceive that the use of IT 

for organizational and employee learning has been positive. The second highest mean  
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responses was to question number 1 with a mean of 5.25. The high mean obtained by 

question number 1 shows the positive the perception of the respondents about the use 

of IT to achieve high quality performance that applies consistently throughout all facets 

of the organization. The two lowest scores for this instrument were for questions 

number 17 and 8 respectively. Question number 17 assessed the perception of the 

respondents about the use of IT at the City of Denton to make regular comparison of 

the city’s performance to similar world-class organizations to support its overall 

performance, evaluation, and improvement efforts, mean 4.6. Question number 8 

assessed the perception of respondents about the use of IT for performance review and 

feedback for improvement and innovation opportunities.  

Organizational Performance Instrument  

 The instrument used to measure organizational performance was obtained 

from an operationalization of the Business Result category of the MBNQA instrument 

created by Prybutok and Spink (1999). The results obtained in the application of this 

instrument at the City of Denton Government are shown in Table 25. Table 25 

illustrates some descriptive data for the Organizational Performance Instrument. Some 

of the finding shows that the mean for the entire 14 items instrument was 4.97, and 

the highest ranked responses of the CoD employees were to question 13 and 9. Those 

questions addressed positively the performance similarity of the City of Denton with 

similar cities in Crime Control and Quality respectively. The two lowest average 

responses were questions 12 and 7. The areas covered by those questions are the 
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similarity of the City of Denton performance in fostering economical development, and 

supplier and partner performance (e.g. performance/cost improvement, quality).  

The useful responses were those that had a significant gap (positive or negative) 

between a question and their reverse one. The useful responses in this situation were 

significantly reduced from the original sample. 

Table 25 

 Descriptive Statistic for Organizational Performance  

Question in 
the Survey 

Variable N Mean Place Std deviation 

1 BR1 181 5.072 7 1.193 

2 BR2 180 4.900 8 1.224 

3 BR3 176 4.886 9 1.161 

4 BR4 165 4.770 10 1.391 

5 BR5 195 4.769 11 1.541 

6 BR6 198 4.712 12 1.516 

7 BR7 159 4.679 13 1.160 

8 BR8 172 5.192 4 1.436 

9 BR9 194 5.278 2 1.236 

10 BR10 193 5.181 5 1.264 

11 BR11 186 5.210 3 1.357 

12 BR12 190 4.158 14 1.720 

13 BR13 195 5.641 1 1.142 

14 BR14 187 5.144 6 1.420 

All All Mean 4.67   
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CHAPTER 5 

DATA ANALYSIS 

Introduction 

 
This chapter presents the analysis of the instruments used to measure the 

constructs in the IT GAP model, as well as the assessment of the model itself. Overall, 

the purpose for the study was to investigate the hypothesized contributions of IT-

business alignment and IT governance on organizational performance. A prescreening 

of the data used in this research was performed before the data analysis and the 

instruments were assessed for validity and reliability. Exploratory factor analysis was 

conducted as part of the process to validate the instruments. Then, all the items in the 

data set were examined for their relevance to the proposed GAP model. Confirmatory 

factor analysis was used to assess the hypothesized IT GAP model.   

Data Screening 

 A pre-screening of the data or a pre-analysis of data is usually encouraged 

by research specialists in order enhance confidence that the main analysis will produce 

valid conclusions. Mertler and Vannatta (2001) suggested that there are four reasons 

for doing this screening: (1) to avoid inaccuracy of the data that have been collected, 

(2) to identify missing data and determine the best strategy for dealing with them, (3) 

to assess the effect of extreme values (outliers) on the analysis, and (4) to assess the 

adequacy of fit between the data and the assumptions upon which the statistical 
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methods are based (usually those assumptions are normality, linearity, and 

homoscedasticy). 

 The data in this study were first cleaned by comparing reverse and 

redundant questions that were introduced by the researcher to discern valid from 

invalid respondents. This analysis involved the elimination of those responses that 

showed a larger than 2 point gap between the redundant or reverse questions 

indicating inconsistency and thus invalidating responses. The cleaning process for the 

three instruments produced a decrease in the sample size from 339 to 248 responses.  

Different methods can be used to deal with missing data; the most common 

procedures among them are: (a) dropping the cases that are creating problems, (b) 

estimating the missing value using the mean of the data available and then using this 

data during the main analysis, and (c) estimating the missing value using a regression 

approach (Mertler & Vannatta, 2001). Missing data was treated using the second 

strategy because sample size was a concern, as some questions were answered 

unevenly inside the survey. After the replacement, a comparison of the new data with 

the initial data was performed to assure that accuracy and validity were not adversely 

affected. 

Data was screened for outliers using a technique suggested by Stevens (1996). 

Outliers in multivariate data consist of unusual combinations of scores on two or more 

variables. Outliers in multivariate data using Likert type scales are difficult to identify 

using traditional detection techniques for univariate situations. The Mahalanobis 

distance was the statistical technique used to detect outliers in this study. This 
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Mahalanobis distance is defined as the distance of a case from the centroid of the 

remaining cases where the centroid is the point created by the means of all variables 

(Tabachnick & Fidell, 1996). In this analysis, the mahalanobis distance was calculated 

as a chi-square statistic with degrees of freedom equal to the number of variables in 

the analysis, this study has 44 variables equivalent to the number of question in the 

instruments. No outliers were detected in the analysis. Finally, the data was screened 

for normality and multicollinearity, both important requirements for the use of 

multivariate analysis. Those results showed that data (a) met the requirement for 

normality and (2) did not present multicollinearity.   

Validity and Reliability Analysis 

The instruments used in this study were assessed to assure they were valid and 

reliable and to guarantee that they constituted good measures of the constructs in the 

model. Since two of the instruments were new, IT governance and IT-business 

alignment, the validation of the instruments used all the procedures suggested by 

Churchill (1979) to build good measures. Reliability and convergent, discriminant, and 

construct validities were assessed according to the methods described in detail in 

Chapter 3.  

 

Reliability. 

 

The Cronbach alpha internal consistency reliability coefficient was used to 

determine the reliability of the instruments. As explained in Chapter 3, reliability 

analysis assesses the degree of consistency among the items in any measuring 
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instrument (Carmine, 1983). Nunnally (1967) suggested that Coefficient alpha should 

be used to assess the quality of the instruments because it is loaded with meaning and 

the square root of coefficient alpha is the estimated correlation of the k-item test with 

errorless true scores. Churchill (1979) cautioned researchers that a low coefficient alpha 

indicates that the sample of items perform poorly in capturing the construct which 

motivated the measure. He advised that if alpha is low, then it is possible that some 

items do not share equally in the common core and some items should be eliminated 

based on a correlational analysis. Nunnally (1978) suggested a cut-off alpha of 0.70 or 

greater for reliability. The results of reliability analysis for the three instruments are 

shown in Table 26. All alpha coefficients ranged from 0.940 to 0.978. These results 

indicate a high level of internal consistency within the multi-item scales.  

Table 26 

Cronbach’s Alpha as Reliability Measures 

Scale Cronbach’s alpha 

IT- business alignment 0 .978 

IT Governance 0 .960 

Organizational Performance 0.940 

 

Convergent Validity 

The method used to check the convergent validity of the instruments was the 

assessment of the extent to which each item correlated with items in the same factor. 

For the IT governance construct, all correlations among the items in the instrument 

were significant at the 0.01 level. Table 27 presents the correlations among the 
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variables in this instrument, which ranged from 0.57 to 0.95, with all the items 

correlating above 0.50.  Based on these results and the criteria suggested in the 

research design, it is possible to state that the IT governance instrument has good 

convergent validity. 

Table 27 

Correlations among the Items on the IT Governance Instrument  

 
Variable Lowest 

Correlation 
Highest 

Correlation 
Average 

Correlation 

ITGV1 0.589 0.787 0.664 

ITGV2 0.653 0.952 0.771 

ITGV3 0.673 0.952 0.779 

ITGV4 0.621 0.857 0.718 

ITGOV5 0.664 0.857 0.761 

ITGOV6 0.573 0.739 0.691 

ITGOV7 0.609 0.752 0.710 

ITGOV8 0.573 0.816 0.667 

ITGOV9 0.676 0.843 0.763 

ITGV10 0.595 0.843 0.735 
     Note. ITGV = an item in the IT governance instrument.  All correlations were significant at the P< .01, one-tailed. 

 

Table 28 presents the analysis of the IT-business alignment instrument where all 

the items in the instrument presented a highly significant correlation at the 0.01 level, 

and all correlation among the 20 items ranged from 0.52 to 0.94. Based on these 

results and the criteria for convergent validity suggested in chapter 3, we can say that 

the IT-business alignment instrument has good convergent validity. 
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Table 28 

Correlation Among the Items on the IT Business Alignment Instrument 

Variable Lowest 
Correlation 

Highest 
Correlation 

Average 
Correlation 

ITBALIG1 0.526 0.757 0.648 

ITBALIG2 0.589 0.863 0.690 

ITBALIG3 0.564 0.936 0.697 

ITBALIG4 0.608 0.936 0.733 

ITBALIG5 0.627 0.784 0.704 

ITBALIG6 0.523 0.714 0.632 

ITBALIG7 0.603 0.796 0.699 

ITBALIG8 0.591 0.736 0.685 

ITBALIG9 0.608 0.766 0.699 

ITBALIG10 0.608 0.766 0.675 

ITBALIG11 0.588 0.748 0.682 

ITBALIG12 0.526 0.755 0.646 

ITBALIG13 0.628 0.790 0.715 

ITBALIG14 0.599 0.740 0.696 

ITBALIG15 0.575 0.700 0.698 

ITBALIG16 0.753 0.780 0.703 

ITBALIG17 0.523 0.850 0.663 

ITBALIG18 0.620 0.890 0.693 

ITBALIG19 0.624 0.890 0.701 

ITBALIG20 0.651 0.838 0.712 
 Note. ITBALIG = an item in the IT-business alignment instrument.  All correlations 

were significant at the P< .01, one-tailed. 

Correlations among the organizational performance measures are shown in Table 

29. These correlations ranged from 0.26 to 0.82, and thus they are considered low 

compared with the other two instruments. Even though all the correlations among the 

items in the organizational performance instrument were lower than those in the IT 

governance and IT- business alignment Instrument, all of the items were significant at 
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the 0.01 level, a criteria used in this research to consider good convergent validity. 

Therefore, it is reasonable to conclude that there is good convergent validity. However, 

special concern is warranted for item BR13 because its correlation is the lowest. Further 

analysis will determine the likelihood of keeping this item.   

Table 29 

Correlation Among Items on the Organizational Performance Instrument 

 
Variable Lowest 

Correlation 
Highest 

Correlation 
Average 

Correlation 

BR1 0.334 0.818 0.577 

BR2 0.283 0.862 0.570 

BR3 0.311 0.862 0.552 

BR4 0.299 0.593 0.506 

BR5 0.389 0.912 0.593 

BR6 0.423 0.673 0.589 

BR7 0.310 0.652 0.541 

BR8 0.361 0.718 0.517 

BR9 0.494 0.815 0.632 

BR10 0.400 0.815 0.598 

BR11 0.352 0.678 0.514 

BR12 0.264 0.540 0.472 

BR13  0.264 0.509 0.364 

BR14 0.416 0.633 0.524 

     Note. BR = an item in the organizational performance instrument.  All correlations were significant at the P< .01, one-tailed 
 

 

 
Construct Validity 

This study used item total correlation and factor analysis to test the construct 

validity of the instruments. Factor analysis determines if the items for each instrument 
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load in their respective factor and thus this method is used to assess the construct 

structure. This analysis determines if measures for different variables are, in fact, 

measuring a common construct (Mertler & Vannatta, 2001). The main results obtained 

from a factor analysis are factor loadings and communalities. A factor loading is the 

Pearson correlation between an original variable and a factor. Communalities represent 

the portion of variability for a given variable that is explained by the factors (Agresti & 

Finlay, 1997). The process by which the factors are determined from a larger set of 

variables is called extraction. Among the several types of factor extraction, the most 

commonly used are Principal Component (PC) and Principal Axis Factoring (PAF). PC 

presumes that unique, shared, and error variability are analyzed for each observed 

variable. In PC, the communality of each of the variables is set to 1, so they are acting 

as if all of the variance in the observed variable can be explained. However, PAF will 

analyze only shared variability. Specifically, PAF uses the squared multiple correlation 

where all other variables are used to predict the variable. The squared multiple 

correlations represent the proportion of variance in the variable explained by the other 

variables. Any remainder of the variance is assumed to be random measurement error. 

An analysis of a correlation matrix where these kinds of communality estimates appear 

on the diagonal is called principal axis factoring, and the resulting lines are called 

factors. In other words, PC analyzes variance and PAF analyze covariance (Mertler & 

Vannatta, 2001). Sharma (1996) affirmed that many researchers consider PAF as a 

more effective factor analysis technique. Therefore, this study used Principal Axis 

Factoring (PAF) as the extraction technique.  
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Factor rotation is another decision that needs to be considered when doing factor 

analysis. Various rotational strategies have been proposed and used in organizational 

research. The goal of all of these strategies is to obtain a clear pattern of loadings, that 

is, factors that are somehow clearly marked by high loadings for some variables and 

low loadings for others. This general pattern is also sometimes referred to as simple 

structure (a more formalized definition can be found in most standard textbooks on 

thee subset). Orthogonal and oblique are the two choices for rotation in factor analysis. 

Orthogonal rotation is a rotation that results in factors being uncorrelated with each 

other. Typical orthogonal rotational strategies are varimax, quartimax, and equamax. 

These orthogonal rotation methods, which result in a series of uncorrelated factors, 

have been widely used in MIS research.  However, an alternative method that allows 

some correlation between factors is the oblique rotation. Oblique rotation allows the 

axes to change their orientation with respect to each other in order to have a better fit 

of the items clustered. Oblique rotation has gained some favor, in part because it often 

results in a simpler pattern matrix. In addition, it is argued that it is unlikely that 

influences in organizations are uncorrelated, and even if they are not correlated in the 

overall population, they may be correlated in the sample (Mertler & Vannatta, 2001). 

Empirical comparisons of the results of orthogonal (varimax, quartimax and equamax) 

and oblique rotations demonstrated that oblique rotations did indeed tend to result in 

simpler, less ambiguous solutions. In other words, each factor consisted of high non-

zero loadings on only a few variables, and each variable had high loadings on rarely 

more than one factor. This statistical procedure, oblique rotation, “produces a factor 
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correlation matrix, matrix of correlation between all factors, a loading matrix that is 

separated into a structure matrix, correlation between factors and variables, and a 

patter matrix, unique relationship with no overlapping among factors and each 

observed variable” (Mertler & Vannatta, 2001, p. 254). Interpretation of factors must be 

based on loading found in the patter matrix.  

Since it is considered a priori that IT governance, IT-business alignment, and 

organizational performance are correlated factors, an oblique rotation was used to 

conduct factor analysis in this research. Among the oblique rotations, this study chose a 

Promax rotation due to the high likelihood that the factors would be correlated 

(Harrison, Mykytyn, & Riemenschneider, 1997).   

Assessing the suitability of the data was an important step before conducting the 

factor analysis. Among the statistical procedures traditionally used for this purpose, 

three predominate in the research. The first is a high correlation among the variables 

that indicates that the variables can be clustered to measure an underlying construct. 

The second is the Kaiser’s measure of overall sampling adequacy or the Kaiser-Meyer-

Olkin (KMO) measure of sampling adequacy. KMO provides a means to assess the 

extent to which the indicators of a construct belong together. Kaiser and Rice (1974) 

suggested that values greater that 0.8 are highly desirable, and values above 0.6 are 

acceptable. The third is the Bartlett’s Sphericity test that assesses the viability of the 

correlation matrix for factoring. A high significance of this test indicates that the 

correlation matrix is appropriate for factoring. This study used the KMO and Bartlett 

test. 
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IT Governance Instrument 

The analysis of the data for the IT governance instrument shows that there is a 

high correlation among the items in the questionnaire. In Table 27, correlation among 

the items in the IT governance instruments range from 0.573 to 0.952.  A value of .921 

for the KMO measure suggested that the correlation matrix of the IT governance 

instrument is adequate for factoring, and a significant Bartlett test also implies that the 

data is suitable for factor analysis (see Table 30). 

Table 30  

KMO and Bartlett’s test for IT Governance 

  

0.921

2985.18
4 45

.000

Kaiser-Meyer-Olkin Measure of 
S liAdequacy

Approx. Chi-
Sdf 
Sig. 

Bartlett's Test 
fSphericity 

 

 Principal Axis Factoring was performed on the IT governance measures, 

ITGOV. Results show that a unique factor is extracted for each eigenvalue greater than 

one. The initial eigenvalue and a summary of the variance explained are shown in Table 

31. In this table, the single factor extracted explained 74.4% of the variance.  

The factor loadings for the IT governance instrument are presented in Table 32. 

This table shows a factor matrix where significant factor loadings range from 0.769 to 

0.934. The solution converges in four iterations and could not be rotated. 
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Table 31 

Factors extracted using IT Governance measure: Variance Explained 

Total Variance Explained

7.444 74.438 74.438 7.175 71.749 71.749
.661 6.608 81.045
.469 4.694 85.740
.390 3.895 89.635
.337 3.366 93.001
.230 2.296 95.297
.195 1.949 97.246
.129 1.287 98.533
.107 1.066 99.599

4.011E-02 .401 100.000

Factor
1
2
3
4
5
6
7
8
9
10

Total % of Variance Cumulative % Total % of Variance Cumulative %
Initial Eigenvalues Extraction Sums of Squared Loadings

Extraction Method: Principal Axis Factoring.

Table 32 

Factor Matrix for IT Governance 

 Factor Matrix a 

.780 

.924 

.934 

.852 

.888 

.769 

.792 

.783 

.907 

.819 

ITGOV1 
ITGOV2 
ITGOV3 
ITGOV4 
ITGOV5 
ITGOV6 
ITGOV7 
ITGOV8 
ITGOV9 
ITGOV10 

1 
Factor 

Extraction Method: Principal Axis Factoring.
1 factor extracted; 4 iterations required.a.  
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 The extraction of only one factor implies that the construct is 

unidimensional, which is desirable, and a closer look at the loadings show that the 

loadings in the constructs are very high ranging from 0.769 to 0.934. Hair, Anderson, 

Tatham, and Black (1998) suggested that in a sample of 200 or more respondents, a 

factor loading of 0.40 or higher is required for significance. The rule used here for 

variable retention is that factor loadings greater than 0.50 on one factor. In this case, 

all the statistical analyses performed to assess construct validity of the IT Governance 

instrument supported their expected unidimensionality and construct validity. 

IT- Business Alignment Instrument 

Construct validity of the IT- business alignment instrument was assessed using 

two statistical procedures. First, the correlation among the items on the questionnaire 

was assessed and this convergence validity correlation ranged from 0.523 to 0.936 (see 

Table 28). Then, the KMO test and Bartlett’s sphericity test were applied as Table 34 

presents.   

Table 33 

KMO and Bartlett’s Test results for IT Business Alignment 

KMO and Bartlett's Test

.957

6405.570
210
.000

Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.

Approx. Chi-Square
df
Sig.

Bartlett's Test of
Sphericity
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The KMO, a measure of sampling adequacy that indicates the proportion of 

variance in the variables that is common, was 0.957. Since high values of KMO (close to 

1.0) generally indicate that a factor analysis may be useful with the data, it is likely that 

the items in the IT-business alignment instrument are appropriate for a factor analysis. 

Bartlett’s test of sphericity is also highly significant; this result implies that the 

correlation matrix is not orthogonal, so both outcomes indicate that the data are 

suitable for factor analysis. The results of factor analysis for the IT- business alignment 

instrument are shown in Tables 34 and 35. 

Table 34  

Factors extracted from the IT Business Alignment Instrument. 

Total Variance Explained

15.295 76.476 76.476 15.052 75.258 75.258
.803 4.014 80.490
.723 3.613 84.103
.561 2.804 86.906
.413 2.064 88.970
.344 1.721 90.691
.295 1.473 92.164
.248 1.239 93.402
.213 1.067 94.470
.195 .977 95.447
.170 .852 96.299
.155 .775 97.074
.135 .675 97.749
.104 .518 98.268

8.713E-02 .436 98.703
7.812E-02 .391 99.094
7.060E-02 .353 99.447
4.440E-02 .222 99.669
3.883E-02 .194 99.863
2.739E-02 .137 100.000

Factor
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total % of Variance Cumulative % Total % of Variance Cumulative %
Initial Eigenvalues Extraction Sums of Squared Loadings

Extraction Method: Principal Axis Factoring.
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Table 34 presents a summary of the variance explained and the factors obtained 

in the analysis. Only one factor that explained 76.5% of the variance in the construct 

was extracted. This was the only factor with an eigenvalue greater than one. Table 35 

shows the results of running PAF on the IT-business alignment’s 20-items. A unique 

factor, with loadings ranging from 0.788 to 0.910, was extracted. According to Sharma 

(1996), many researchers have used cut-off values as low as 0.40, but Hair et al. 

(1998) suggested that loadings of 0.50 or greater in one factor is a good rule to choose 

which items will be associated to a factor.  This study will use this Hair et al. (1998) 

rule. All the twenty items in the IT-business alignment instrument were found to have 

significant factor loadings in the factor, all over 0.788. This result supports the 

anticipated unidimensionality of the IT-business alignment construct. 

Table 35 

 Factor Matrix for the IT-Business Alignment Instrument. 

 Factor a 

.811 

.858 

.855 

.901 

.872 

.788 

.880 

.855 

.878 

.820 

.861 

.856 

.900 

.889 

.910 

.885 

.857 

.880 

.902 

.882 

ITBALG1 
ITBALG2
ITBALG3
ITBALG4 
ITBALG5 
ITBALG6 
ITBALG7 
ITBALG8 
ITBALG9 
ITBALG10 
ITBALG11 
ITBALG12 
ITBALG13 
ITBALG14 
ITBALG15 
ITBALG16 
ITBALG17 
ITBALG18 
ITBALG19 
ITBALG20 

1 
Factor 

Extraction Method: Principal Axis 
1 factor extracted; 3 iterations a.   
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Organizational Performance Instrument 

Construct validity of the organizational performance instrument was assessed 

using first the analysis of the correlation among the items in the questionnaire. Table 29 

presents the correlation among the items in the instruments, which ranged from 0.264 

to 0.912. An analysis of these results shows that item B13 has a particularly lower 

average correlation with the rest of the variables in the construct. Subsequent 

convergent, construct, and discriminant validity analysis provides more indications 

about the relevance of this situation.  The KMO measure for the organizational 

performance instrument was 0.919, which clearly suggests the viability of the data for 

factor analysis. A significant Bartlett test that implies that the correlation matrix in this 

data is not orthogonal also supports the feasibility of the data for factor analysis (see 

Table 36). 

Table 36 

KMO and Bartlett’s Test for Organizational Performance 

KMO and Bartlett's Test

.919

2914.757
91

.000

Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.

Approx. Chi-Square
df
Sig.

Bartlett's Test of
Sphericity

 

Principal axis factoring with promax rotation extracted 2 factors with eigenvalue 

greater than one. The variance explained by those two factors is 65% as shown in 

Table 37. However, the second factor shows loadings that can suggest problems in the 
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scale (see Table 38). A factor analysis constrained to one factor was conducted to see if 

a unidemensional factor could be better supported (see Table 39). The unique factor 

extracted explained a 58% of the variance in the instrument and since rotation was not 

needed, the results were considered acceptable (see Table 39). 

Table 37 

Factors extraction for Organizational Performance Instrument 

Total Variance Explained

8.104 57.887 57.887 7.750 55.358 55.358 7.222
1.126 8.044 65.931 .837 5.979 61.337 6.345

.828 5.914 71.845

.733 5.238 77.083

.656 4.689 81.772

.564 4.029 85.801

.419 2.996 88.796

.366 2.612 91.408

.341 2.438 93.845

.305 2.176 96.021

.224 1.597 97.618

.141 1.007 98.624

.113 .808 99.432
.950E-02 .568 100.000

Factor
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Total % of VarianceCumulative % Total % of VarianceCumulative % Total
Initial Eigenvalues Extraction Sums of Squared LoadingsRotation

Extraction Method: Principal Axis Factoring.
When factors are correlated, sums of squared loadings cannot be added to obtain a toa. 

 

 

 

 

 

 

 



 118

Table 38   

Factor Analysis: Patter matrix of the loading for the Organizational Performance 

Instrument in two factors. 

Pattern Matrixa

.126 .763
-.138 1.063

-5.53E-02 .931
.451 .275
.680 .178
.646 .208
.454 .333
.755 -2.82E-02
.828 8.159E-02
.644 .225
.669 5.474E-02
.533 .133
.612 -.118
.863 -.139

BRES1
BRES2
BRES3
BRES4
BRES5
BRES6
BRES7
BRES8
BRES9
BRES10
BRES11
BRES12
BRES13
BRES14

1 2
Factor

Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization.

Rotation converged in 3 iterations.a. 

 
Table 39 shows that the unidimensional factor extracted using PAF presents 

loadings that ranged from .482 to 0.869.  With the exception of factor B13 which 

loading was slightly under the 0.5 criteria used for variable retention,, the instrument 

has high loadings of the items in the construct. However, this item will be kept for 

further model validation.   
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Table 39 

Factor matrix for a unidimensional factor in Organizational Performance 

Factor Matrixa

.794

.785

.758

.683

.816

.810

.737

.700

.869

.824

.693

.634

.482

.701

BRES1
BRES2
BRES3
BRES4
BRES5
BRES6
BRES7
BRES8
BRES9
BRES10
BRES11
BRES12
BRES13
BRES14

1
Factor

Extraction Method: Principal Axis Factoring.
1 factors extracted. 4 iterations required.a. 

 
Therefore, construct validity analysis of the IT-business alignment, IT 

governance, and organizational performance instruments was supported with 

unidimensional factors with high loadings of the own items in each instrument. 

Discriminant Validity 

Discriminant validity, an important part of the validation of any instrument, was 

checked by counting how many times an item had a higher correlation with an item 

from another dimension than with items in its own dimension. Campbell and Fiske 

(1959) have suggested that a count of less than half the potential comparisons is 

generally acceptable, or less than 50%. Table 40 presents the results for the 

discriminant analysis of the IT governance, IT-business alignment, and organizational 
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performance instruments. First, in the analysis of the IT governance instruments, out of 

440 comparisons, there were 0 cases where the correlation was higher outside the 

dimension being examined. In other words, none of the items in the instrument that 

operationalize the IT governance construct had a stronger correlation with an item that 

belonged to another instrument. These results indicate that IT governance scores have 

good discriminant validity. Second, the analysis of the IT-business alignment instrument 

shows that only 1 out of 880 comparison had a higher correlation outside the dimension 

being analyzed. Therefore, the IT-business alignment instrument shows also high 

discriminant validity. Third, while the analysis of the discriminant validity for the 

organizational performance instrument showed that 11 out of 616 comparisons had a 

higher correlation with an item outside the dimension, the discriminant validity of this 

instrument it is still high,11 comparisons  only account for a 2% of the comparisons. 

Table 40 

Item Total Correlation for IT Governance, IT-Business Alignment and Organizational 

Performance 

Variable 
 

Average Item Correlation With all the 
Variables in the model 

No of times that the item has a higher 
correlation with another instrument’s item 

ITGOV1 0.437 0 

ITGOV2 0.489 0 

ITGOV3 0.481 0 

ITGOV4 0.436 0 

ITGOV5 0.464 0 

ITGOV6 0.428 0 

ITGOV7 0.409 0 

ITGOV8 0.389 0 

ITGOV9 0.473 0 

ITGOV10 0.393 0 
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Variable 
 

Average Item Correlation With all the 
Variables in the model 

No of times that the item has a higher 
correlation with another instrument’s item 

ITBALG1 0.507 1 

ITBALG2 0.497 0 

ITBALG3 0.492 0 

ITBALG4 0.526 0 

ITBALG5 0.539 0 

ITBALG6 0.483 0 

ITBALG7 0.505 0 

ITBALG8 0.499 0 

ITBALG9 0.475 0 

ITBALG10 0.479 0 

ITBALG11 0.488 0 

ITBALG12 0.471 0 

ITBALG13 0.533 0 

ITBALG14 0.494 0 

ITBALG15 0.478 0 

ITBALG16 0.491 0 

ITBALG17 0.459 0 

ITBALG18 0.485 0 

ITBALG19 0.479 0 

ITBALG20 0.519 0 

BRES1 0.388 1 

BRES2 0.363 1 

BRES3 0.366 1 

BRES4 0.347 1 

BRES5 0.398 1 

BRES6 0.406 0 

BRES7 0.416 1 

BRES8 0.355 1 

BRES9 0.448 0 

BRES10 0.427 1 

BRES11 0.368 1 

BRES12 0.324 1 

BRES13 0.237 0 

BRES14 0.396 1 
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Even though correlation analysis of the items that compose the instruments that 

were used to assess IT GAP model shows good discriminant validity, factor analysis will 

be used to reassure this conclusion.  

The use of factor analysis with all the items operationalizing the model is another 

method extensively used to assess discriminat validity. The data of the three 

instruments were analyzed using principal axis factoring with promax rotation in order 

to establish the discrimination among factor in the GAP model. Tables 41 and 42 

present the variance explained in the analysis and the rotated matrix.  

Table 41 shows that 5 factors were extracted with eigenvalue greater than one, 

but only three of those factors explain an important part of the variance, a 68%. An 

analysis of these three factors reveals that they correspond to he three main construct 

in the model. Table 42 presents the rotated matrix with loading in the three factors. 

The twenty items of IT-business alignment clearly load in factor 1, with all the items 

having loading greater than 0.5 in this factor and less than 0.4 in other factors. The 

items in the organizational performance instrument loaded in factor 2, with 13 items 

with loadings greater then .5 in factor 2 and lower that 0.4 in other factors. Item B13 

was the only item that have a loading slightly lower that the suggested criteria to retain 

items, 0.493.  The 10 variables of IT governance load in factor 3 with loadings in this 

factor greater than 0.5 and lower than 0.4 in other factors.  

Thus, factor analysis of the items in the three instruments shows that that the 

items that theoretically should not be related to each other were in fact not related, and 

the three constructs were clearly delimited in the analysis.  
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Table 41 

Factors extracted from all the variables in the model 
 

Total Variance Explained

20.550 46.704 46.704 20.232 45.983 45.983 17.901
5.456 12.401 59.104 5.092 11.572 57.555 12.698
3.834 8.713 67.818 3.531 8.024 65.579 13.652
1.232 2.799 70.617
1.010 2.296 72.913
.942 2.141 75.054
.863 1.962 77.016
.756 1.718 78.734
.716 1.627 80.361
.700 1.590 81.951
.609 1.384 83.335
.579 1.316 84.651
.541 1.230 85.880
.482 1.095 86.975
.443 1.006 87.981
.406 .923 88.904
.376 .855 89.759
.365 .829 90.588
.343 .780 91.368
.321 .730 92.098
.289 .656 92.754
.257 .585 93.339
.250 .567 93.906
.234 .531 94.437
.233 .530 94.967
.215 .488 95.455
.198 .451 95.906
.193 .440 96.346
.177 .403 96.749
.163 .370 97.119
.156 .355 97.474
.129 .293 97.766
.124 .281 98.047
.118 .269 98.316
.114 .259 98.575
.100 .228 98.803

9.480E-02 .215 99.018
9.213E-02 .209 99.228
8.348E-02 .190 99.417
7.345E-02 .167 99.584
6.357E-02 .144 99.729
5.339E-02 .121 99.850
3.976E-02 9.035E-02 99.940
2.625E-02 5.966E-02 100.000

Factor
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Total % of Variance Cumulative % Total % of Variance Cumulative % Total
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation

Extraction Method: Principal Axis Factoring.
When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.a. 
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Table 42.  

Rotated Matrix with IT-Business Alignment, IT Governance, and Org. Perf. 

 

 

Pattern Matrix a

7.607E-02 3.569E-02 .721
1.744E-02 3.304E-02 .897
1.264E-02 -9.85E-03 .930
1.611E-02 -2.31E-02 .848
4.227E-02 -2.55E-02 .877
7.894E-02 2.271E-02 .712
-2.90E-02 3.281E-02 .790
-8.13E-02 2.590E-02 .819
2.172E-02 -9.46E-03 .901
-7.92E-02 -3.53E-02 .886

.653 4.267E-02 .187

.806 -1.84E-02 5.653E-02

.837 -7.12E-02 6.368E-02

.866 -3.81E-02 6.534E-02

.756 .104 7.488E-02

.668 7.523E-02 9.028E-02

.816 -2.50E-02 6.578E-02

.787 -2.64E-02 8.728E-02

.900 -5.71E-02 -5.44E-02

.828 4.645E-02 -7.04E-02

.831 7.395E-02 -8.05E-02

.767 8.497E-02 -5.42E-02

.802 1.811E-02 9.293E-02

.848 -3.27E-02 1.468E-02

.895 -9.37E-02 -8.64E-03

.886 1.296E-02 -7.70E-02

.849 -1.51E-02 -7.15E-02

.870 -2.49E-02 -3.39E-02

.920 -1.20E-02 -.114

.841 5.361E-02 -1.01E-02
-6.88E-03 .821 -4.14E-02
-7.02E-02 .841 -3.52E-02
-3.32E-02 .791 -2.32E-02
-1.27E-02 .676 2.174E-02
-9.82E-02 .821 8.291E-02
-5.26E-02 .804 6.172E-02

.126 .684 -1.16E-02
-4.52E-04 .692 8.171E-03
8.131E-02 .859 -6.21E-02
7.261E-03 .803 3.494E-02
5.497E-02 .671 -1.16E-02
-2.04E-02 .625 3.251E-02
-3.84E-03 .493 -2.38E-02

.100 .648 8.994E-03

ITGOV1
ITGOV2
ITGOV3
ITGOV4
ITGOV5
ITGOV6
ITGOV7
ITGOV8
ITGOV9
ITGOV10
ITBALG1
ITBALG2
ITBALG3
ITBALG4
ITBALG5
ITBALG6
ITBALG7
ITBALG8
ITBALG9
ITBALG10
ITBALG11
ITBALG12
ITBALG13
ITBALG14
ITBALG15
ITBALG16
ITBALG17
ITBALG18
ITBALG19
ITBALG20
BRES1
BRES2
BRES3
BRES4
BRES5
BRES6
BRES7
BRES8
BRES9
BRES10
BRES11
BRES12
BRES13
BRES14

1 2 3
Factor

Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization.

Rotation converged in 6 iterations.a.  
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Table 43 shows the correlation among the factor in the model. Correlation 

between IT-business alignment and IT governance factors, Factors 1 and 3 are the 

highest with 0.560, which support the hypothesized relationship between them. Factor 

2, the organizational performance factor, has a high correlation with the IT-business 

alignment and IT governance factors, 0.472, and 0.496 respectively. These high 

correlations demonstrate the relationship between the three constructs in the IT GAP 

model. 

Table 43.  

Factor Correlation Matrix 

Factor Correlation Matrix

1.000 .472 .560
.472 1.000 .496
.560 .496 1.000

Factor
1
2
3

1 2 3

Extraction Method: Principal Axis Factoring.  
Rotation Method: Promax with Kaiser Normalization.

 

Finally, based on the factor analysis presented previously and the correlation 

analysis, it is possible to assert that the three instruments used to measure IT-business 

alignment, IT governance, and organizational performance present a good discriminant 

validity. Therefore, they can be considered valid instruments, and their further use in 

the validation of the GAP model is appropriate. 

Conclusions 

The validity and reliability of the three instruments in the model was assessed 

following the process to develop better measures of constructs suggested by Churchill 

(1979), and traditional statistical methods for the assessment of validity and reliability 

of measures suggested in the MIS literature. Churchill (1979) cautioned researchers 
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that measures are always inferences, and the quality of these inferences “depends 

directly on the procedures that are used to develop the measures and evidence 

supporting their goodness”  (p. 66). Therefore, because the results for the three 

instruments clearly exceeded the cut-off criteria previously established for validity and 

reliability, these three instruments are considered valid and reliable. These results 

support their use to operationalize the constructs and to test the IT GAP model. 

Model Assessment 

The GAP model was assessed initially using multiple regressions with factors 

score to determine if the two independent variables, IT-business alignment, and IT 

governance were significant predictors of organizational performance and to evaluate if 

multicollinearity among predictor variables was a concern. Confirmatory factor analysis 

was performed to assess the measurement model. Structural Equation Modeling (SEM) 

was the method of analysis chosen to analyze the multiple relationships among (1) the 

items (observed variables) and the latent variables and (2) the latent variables in the IT 

GAP model. SEM provides measures of overall fit of the data to the hypothesized model 

as well as the significance of each of the relationships between the items and the latent 

variables (Kline, 1998). SEM is extensively used in the MIS field to assess theoretical 

models because it presents certain advantages when compared with multiple regression 

and path analysis. First, the ability to model multiple relationships is an advantage of 

latent variable SEM over multiple regression and path analysis. Second, unlike 

regression analysis and path analysis, SEM will account for the effects of measurement 
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errors in multi-item variables. Specifically, the LISREL program was used to assess the 

measurement and structural model in this research.    

Factor scores and Preliminary Regression Analysis 

In order to obtain a preliminary analysis of the level of significance of the 

hypothesized predictors of organizational performance, factor scores were calculated for 

all dimensions in the model. Those factor scores were obtained using PAF with promax 

rotation in SPSS. Factor scores are a function of the standardized variables and the 

loading matrix.  The factor scores for the IT-business alignment, IT governance, and 

organizational performance were used to perform a stepwise regression. IT-business 

alignment and IT governance were used as independent variables and organizational 

performance was the dependent variable.  The direct relationship between the three 

factors was established as results of the analysis presented in Table 44.  

Model Summary and ANOVA in Table 44 shows that IT governance and IT-

business alignment variables were successfully added to the model obtaining a 

significant regression model, at 0.01 level (p=0.000), which explains 32% of the total 

variation. Coefficient analysis in Table 44 shows the multicollinearity analysis. 

Multicollinearity in this model was assessed using the Tolerance and variance inflation 

factor (VIF). Tolerance is a statistic used to determine how much the independent 

variables are linearly related to one another (Norusis, 2000), and represents the 

proportion of a variable's variance not accounted for by other independent variables in 

the model, where value range from 0 to 1. Mertler and Vannatta (2001) suggested that 

values for tolerance less than 0.1 indicate a multicollinearity problem, and can cause 
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computational problems. VIF is the reciprocal of the tolerance. As the variance inflation 

factor increases, so does the variance of the regression coefficient, making it an 

unstable estimate. Therefore, large VIF values are an indicator of multicollinearity. 

Although there is not a rule of thumb for VIF, values greater then 10 are generally a 

cause of concern (Stevens, 1992). Minimum tolerance is the minimum tolerance of all 

independent variables already in the model if an independent variable not in the 

equation is included.  All VIF in this analysis are less than 10, so there is no significant 

multicollinearity among the independent variables (see Table 44). 

Finally, regression analysis supports the causal relationship of IT governance and 

IT-business alignment on organizational performance. Model 2, where organizational 

performance is the dependent variable, in the ANOVA table is significant at the 0.01 

level. The standardized coefficient beta in the coefficient the table reveals that the 

weights of the independent variables in the regression equation are .347 for IT 

Governance and .289 for IT-business alignment. However, the direct and indirect 

effects among latent variables cannot be assessed using this statistical procedure. 

Therefore, this study also used structural equation modeling as a statistical method to 

establish the relationship between latent variables or construct given the theoretical 

model.   
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Table 44 

Stepwise Regression with Organizational Performance as a dependent variable: Models 

Summary, Coefficient, and ANOVA 

Coefficientsa

3.433E-16 .052 .000 1.000
.508 .053 .513 9.554 .000 .513 .513 .513 1.000 1.000

3.212E-16 .050 .000 1.000
.343 .062 .347 5.496 .000 .513 .325 .284 .671 1.491
.285 .062 .289 4.582 .000 .488 .276 .237 .671 1.491

(Constant)
ITGOV
(Constant)
ITGOV
ITBALG

Model
1

2

B Std. Error

Unstandardized
Coefficients

Beta

Standardi
zed

Coefficien
ts

t Sig. Zero-order Partial Part
Correlations

Tolerance VIF
Collinearity Statistics

Dependent Variable: ORGPERFa. 

Model Summary

.513a .263 .260 .8404094

.565b .319 .314 .8093976

Model
1
2

R R Square
Adjusted
R Square

Std. Error of
the Estimate

Predictors: (Constant), ITGOVa. 

Predictors: (Constant), ITGOV, ITBALGb. 

 

ANOVAc

64.471 1 64.471 91.282 .000a

180.810 256 .706
245.281 257
78.224 2 39.112 59.702 .000b

167.057 255 .655
245.281 257

Regression
Residual
Total
Regression
Residual
Total

Model
1

2

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), ITGOVa. 

Predictors: (Constant), ITGOV, ITBALGb. 

Dependent Variable: ORGPERFc. 

 

Structural Equation Modeling 

 

The structural equation modeling (SEM) was used to validate the theorized IT 

GAP model, of the relationships among IT-business alignment, IT governance, and 
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organizational performance. Bentler (1988) described SEM as a “confirmatory method, 

aimed at evaluating proposed theories” (p. 317). Indeed, SEM techniques are often 

used to investigate hypothesized relationships between a series of latent variables. 

SEM analysis in this study followed the five steps proposed by Bollen and Long 

(1993): (1) Model specification; (2) Identification; (3) Estimation; (4) Testing fit; and 

(5) Respecification. First, as part of the model specification procedure, a model of the 

relationships among the constructs in the IT GAP model, supported by the literature 

review was proposed (repeated in Figure 18). The latent constructs in the IT GAP 

model, IT-business alignment (itbalg), IT governance (itgov), and organizational 

performance (orgperf), were defined by a set of pre-selected observed variables (items) 

that were associated with the appropriate construct. Instrument items were selected 

based on their hypothesized relationship to a concept of interest, the “latent construct.” 

Second, a confirmatory factor analysis of the chosen observed variables was conducted 

to assure that they were significantly related to the respective latent construct. Third, 

an estimation process was undertaken to determine to what extent the true model 

deviates from the model tested. Maximum Likelihood (ML) estimation was used since 

ML estimators are known to be consistent and asymptotically efficient in large samples 

(over 200 observations).  

The estimation, testing fit, and respecification required the use of statistical 

software designed for structural equation modeling. Schumacker and Lomax (1996) 

suggested several computer software packages for the running of structural equation 

models, including LISREL, AMOS, and EQS. LISREL was the statistical program used 
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here to assess model fit since it has widely suggested in MIS research and it provides a 

variety of Goodness of fit indices to assess the model.  
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Figure 18.  Hypothesized GAP Model 

 

This study analyzed the covariance matrix to establish differences between the 

true model and the model tested. These differences may be due to errors of omission 

or inclusion of any variables or parameters (Shumacker & Lomax, 1996). The output 

from LISREL were: (a) the covariance matrix, (b) the ML estimates, (c) the fit indices 

for the model, and (d) the R2 values for each variables. The general rule for SEM is that 

5 to 10 observations are required for each parameter estimated (Hair, Anderson, 

Tatham, & Black, 1998), and a sample size recommended by Maximum Likelihood 
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Estimations is within the range of 100 to 200 (Hair et al, 1998). A model with a low chi-

square or high p-value indicates a better fit. The initial IT GAP model has 47 parameters 

that correspond to the paths in the model. The first step in testing was performed using 

a number of goodness of fit measures so that when combined they assessed the model 

from three perspectives - overall model fit, comparative fit, and parsimony fit 

Thus, in order to assess the GAP model using SEM, two stages were necessary. 

First, a separated measurement model for every construct was specified. This 

measurement model related observed variables to their associated latent variable. In 

this study, the latent variables were IT-business alignment, IT governance, and 

organizational performance. The second stage involved constructing the structural 

model by specifying the relationships between the latent variables. An examination of 

misspecification was performed using modification indices provided by LISREL. After the 

results were obtained as part of the respecification procedure, the IT GAP model with 

some observed variables trimmed from latent constructs was assessed for a second 

time. 

Measurement Model 

LISREL 8.52 was used to assess the measurement models for each set of items 

involved in the model. The covariance matrix was calculated for each construct in the IT 

GAP model using SPSS version 10.0, and the measurement models specifying the 

relationships among the observed variables and the latent variables were defined. In 

the measurement model, the latent variables were assessed by observed variables, and 

the relationship between the observed variable and the latent variables are described 
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by factor loadings. The factor loadings provided the information about the extent to 

which a given observed variable is able to measure the latent variable (Shumacker & 

Lomax, 1996).  

Factor analysis, as discussed earlier, was used to determine the variables that 

best meet the requirements to be included in the final measurement model of every 

construct. Subsequently, the purpose of using factor analysis was to determine if the 

individual items were significantly correlated, thus warranting their placement on the 

same latent construct.  

After the measurement model for every construct was finally specified, LISREL 

8.52 was used for assessment. Tanaka (1993) suggested that at least two criteria for fit 

must be used in these assessments.  Model fit, the first criteria, is defined as the degree 

to which the actual/observed input matrix is predicted by the estimated model (Hair et 

al., 1998). No single measure of fit for structural equation models exists, so it is a good 

practice to include a range of fit indices. The Chi-square, the RMSEA, and the GFI index 

are generally the first indices to be checked when assessing model fit. A non-significant 

chi-square, a RMSEA lower than 0.05 and a GFI index with an acceptable minimum of 

0.90 indicates that the data fit the model (Hu & Bentler, 1999). The GFI, that ranges 

from 0 (poor fit) to 1 (perfect fit), is considered analogous to the R 2 value reported in 

multiple regression models  (Hoyle & Panter, 1995; Tanaka, 1993). Model comparison, 

the second criteria, was evaluated using the comparative fit Index (CFI), the NNFI, and 

IFI (Bentler, 1990). A value greater than 0.95 for the CFI and NNFI reflects a good 

model fit. The Akaike Information Criterion (AIC) was used to measure model 
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parsimony. The AIC should be less than for the saturated model. This measure assesses 

whether or not the model fit has been achieved by ‘‘over fitting’’ the data with too many 

coefficients (Hair et al., 1998). Table 45 presents all the fit indices for each 

measurement model with results in all models better than the recommended criteria. In 

the case of the three constructs, normed chi-square (χ2/df) suggested by Joreskog 

(1969) was used to assess fit. An accepted criterion is a Normed chi-square less than 

2.00. The normed chi-square measure can identify overidentified models and models 

that not fit the data. The measurement models are shown in Figures 19, 20 and 21. 

Although LISREL suggested reduction of some the observed variables associated to the 

latent variables, to improve fitting, the results were good enough to support the 

unidimensionality of the constructs and convergent validity at the monomethod level of 

analysis.  

Table 45 

Model fit for measurement models of the constructs  

Construct Items �χ2   df � χ 2/df p GFI CFI AIC (Saturated 

Model) 

IT governance 10 33.7 25 1.34 0.11 .95 1.00 93.7 (110) 

IT-business 

alignment 

20 109.4 123 0.89 0.80 .90 1.00 283.4 (420) 

Organizational 

performance 

14 82.7 69 1.20 0.12 .91 0.99 175.6 (210) 
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Figure 19. Measurement Model for IT Governance  

 

 

Figure 20. Measurement model for IT-Business Alignment       
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Figure 21. Measurement Model for Organizational Performance  

Structural Model 

A structural model, the second important stage in using SEM, allows the 

depiction of certain relationships among the latent variables. As a result, the structural 

model will indicate the extent to which an a priori hypothesized relationship is 

supported by the data.  First, a test of the relationships between two latent variables at 

a time was conducted. In this manner, the relationships between IT governance and IT-

business alignment, between IT governance and organizational performance, and 

between IT-business alignment and organizational performance were assessed. The 

main criteria to consider that the relationship in the construct was significant were the 

χ2, RMSEA, and t-value of the path between the construct. The results of these 

comparisons are shown in Figures 22, 23, 24, and summarized in Table 46.  
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Figure 22. Path Diagram of IT governance and IT-business alignment. 

 

 

Figure 23. Path Diagram of IT-business alignment and organizational performance 
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Figure 24. Path Diagram of IT governance and organizational performance 

 
Table 46.   

Fit indexes for the model with a pair of constructs  

Structural model χ2 df χ2/df p t-value 
Path  

IFI AIC 
(saturated 
model) 

IT governance and IT- 

business alignment 

354.8 362  .98  0.595 5.86* 1.00 561 (930.) 

IT-business alignment 

and organizational 

performance 

473.4 496  .95 0.752 5.05* 1.00 671 (1190) 

IT governance and 

organizational 

performance 

203.4 232  .88 0.912 5.26* 1.00 339 (600) 

A review of the indices, χ2/df, GFI, IFI, and AIC, for the structural model 

comparing direct relationship between pairs of latent variables indicates that the three 

structural models show a good fit with the data and thereby provide evidence of the 
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theorized relationships, as seen in Table 46. The suggested criteria for good fit, the Chi-

square, p-value, and the AIC for the model, all indicated a good fit of the data to this 

particular relationship. Venkatraman (1989a) suggested the use of Incremental fit index 

(IFI) as an indication of the practical significance of the model in explaining the data. 

The rule of thumb for IFI is that it needs to be greater than 0.90 (Bentler, Sharma, & 

Teel, 1982). In this study, the IFI for all the models of the relationship between 

constructs was 1.0.  

Additionally, and most importantly the t-value of the relationships portrayed in 

every one of the three models was highly significant proving evidence of the 

hypothesized relationship.  

 
GAP model assessment 

The assessment of the GAP model that specifies the relationships among the 

latent variables, IT-governance, IT-business alignment, and organizational performance 

follows. The previous analysis of the measurement model of each construct in this 

model helped to identify the observed variables that best operationalize each 

constructs. The relationships of the items operationalyzing the three constructs in the 

IT GAP model was evaluated primarily in: (a) the correlation among factors scores, in 

Table 44, and (b) the fit metrics for the structural analysis of the relationship among 

pair of constructs, in Table 46. Results of those analyses showed that the three 

constructs were highly correlated, and the fit indexes for the structural model of the 

pair of constructs were acceptable, χ2 /df was less than 2.0, the maximum criteria for 
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this index, and most importantly all the path that correspond to the relationship 

between the pair of construct were significant at the 0.01 level. 

An initial model of the relationship among all the variables in the IT GAP model 

was assessed using LISREL. This initial model, with all the observed variables that 

theoretically load in every latent variable and all the relationships previously 

hypothesized and supported by the literature review, was analyzed in the LISREL 

program. Figure 25 presents the path diagram for the initial IT GAP model. 

As seen in Figure 25, an analysis of this model resulted in model fit statistic as 

chi-square= 845.35 (df=859) with p=0.624, RMSEA = 0.00, RMR = 0.05 that indicates 

a good fit of the data to the model. Although GFI was 0.76, indicating just a moderate 

fit, researchers suggest that in case of complex models NNFI is a better indication of fit 

than GFI. For this model, NNFI was 1.00 (this index range from 0 (poor fit) to 1 (good 

fit). Table 47 shows a summary of the results for the various indexes of fit for this 

Initial IT GAP model. A close analysis of the fit indexes indicates that although the basic 

indices (χ2/df= 845/859= 0.98, p = 0.623 and RMSEA = 0.00) are showing a good 

model fit (see Table 47 for the criteria for fit index), other important indices of fit NFI, 

NNFI, and CFI were all above the required criteria.  

Then, overall, the indicators shows in general that the initial IT GAP model 

presents a good fit. In other words, the covariance matrix is for the most part 

reproduced by the hypothesized model of the relationship. However, some 

improvements can be achieved in the GFI using the modification indexes suggested by 

LISREL in order to improve the fitness of the model. 
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Figure 25. Path Diagram: Initial IT GAP model 
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Table 47 

Goodness of fit measures for the Initial IT GAP model  

Overall Model Fit Statistic Criteria Preliminary Gap model 

Chi-Square (p-value)   845 (p=0.098) 

 Chi-Square /df <2.0  845.35/859= 0.98 

Root Mean Square Error of 
approximation (RMSEA) 

Below 0.05 0.00 

Goodness of fit index (GFI) >= 0.9 0.76 

Comparative Fit Index (CFI) >= 0.9 1.00 

Normed Fit Index (NFI) >= 0.9 0.96 

Incremental Fit Index (IFI) >= 0.9 1.00 

Model AIC (saturated AIC) Small 1107 (1980.0) 
   

The validation of the hypothesized relationships among the constructs was 

evaluated analyzing the level of significant of the path in the structural model. All the 

relationships among the latent variable in the IT GAP model had a significant t-value at 

the 0.01 level (see Figure 26).  

*
*

*

*
*

*

 
* t-value significant at 0.01level 

Figure 26.  Structural GAP Model with t-values 

Although the hypothesized relationships in the IT GAP model were highly 

supported, in order to improve the GFI some changes related with the observed 

variables in the model were suggested  bt the modification indices in LISREL, and the 
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analysis of the Square Multiple Correlation (SMC) for X- Variables and Y-Variables. The 

SMC for X and Y indicated low value for some observed variables in the latent construct, 

and this could cause some fit indexes to be low in the IT GAP model.   

The initial IT GAP model was trimmed  (some observed variables were 

constrained to eliminate their loading in the construct). The observed variables that 

presented low SMC were: (1) for the IT governance construct ITGV6, ITGV7, ITGV8, 

and ITGV10,  (2) for the IT-business alignment ALIGN6, ALIGN10, ALIGN12, ALIGN4, 

ALIGN5, ALIGN7, ALIGN8, ALIGN17, ALIGN18, ALIGN19, and ALIGN20, and (3) 

organizational performance BR3, BR4, BR7, BR10, BR11, BR12, BR13, and  BR14. These 

observed variables (items in the instrument) were not allowed to load in each construct 

in the IT GAP model trimmed. The final covariance matrix with 25 input variables was 

calculated and used as an input to performs the new analysis with LISREL. Figure 27 

presents the path diagram of the complete IT GAP model trimmed.  

As seen in Table 48, that compares the results of the initial IT GAP model and 

the IT GAP trimmed model, Goodness of fit measures for the IT GAP model trimmed 

show a good overall fit of the model. Chi-square of 189.8 (df= 246, p = 0.997) and all 

other fit indices, comparative and parsimonious, are within good levels (CFI= 1.00; NFI 

= 0.98; NNFI = 1.00;Model AIC=347.8 (saturated AIC=650); GFI=0.90; RMR=0.057). 

A specific analysis of the structural model showed significant t-values for the 

paths among latent variables (see Figure 28). This analysis showed that all the path 

coefficients, that represent the relationship among the construct in the model, were 

significant at the 0.01 level. 
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Figure 27. Path Diagram Final IT GAP Model Trimmed 

 

 

*
*
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*

 

* t-value significant at 0.01level 

 

Figure 28. Structural Model with t- values for the IT GAP Trimmed 
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The fit measures in the IT GAP trimmed indicated a good model fit with 

significant paths among latent variables, at the 0.01 level. The index that was 

considered low in the initial Gap model, GFI, was in this case in a good level, 0.90, and 

the index suggested for complex models, NFFI, is also above the request criteria, NFFI 

= 1.00, Model AIC, an important parsimonious index, shows positive results for the IT 

Gap trimmed model compared with the saturated model (Model AIC= 347.8, saturated 

model= 650).   

The IT GAP model trimmed had a GFI in a good level. Researchers using SEM 

have caution about he use of GFI for complex model due to the nature of its 

calculation. Instead, the use of NNFI to assess model fit for complex model like this one 

is an accepted practice. However, the reduced model, IT GAP trimmed, showed very 

good model, comparative, and parsimonious fit indexes, and the significance of the 

relationships in the model were also sustained. All those findings reassure the 

significance of the relationships in the proposed IT GAP model. Table 48 compares the 

results of the initial IT GAP model with the IT GAP model trimmed. The results of this 

study provide good support for the hypothesized IT GAP model. All goodness of fit 

indexes, Model Fit, Comparative fit, and Parsimonious fit, are above the cut-off criteria 

and superior for the IT GAP model trimmed. Therefore, the underlying theory that: (a) 

IT governance has a direct effect on IT-business alignment and organizational 

performance, (b) IT-business alignment has a direct effect on organizational 



 146

performance, and (c) IT governance has a indirect effect on organizational performance 

through IT-business alignment was supported. 

 
Table 48 

Comparison of Goodness-of-fit Measures for GAP Models 

Statistic Criteria Initial IT GAP 
model 

IT GAP model 
trimmed 

1. Model Fit    
   χ 2 (df) Non-significant 845.35 (859) 189.85 (246) 

    χ2 /df ( p-value) Less than 2.00 0.98 (0.624) 0.77 (0.997) 

Normal Theory Weighted Least 

Squares Chi-Square 

Small 845.3 189.85 

Minimum Fit Function Chi-Square Small 900.8 211.7 

Root Mean Square Residual 

(RMR) 

Below 0.5 0.058 0.057 

Root Mean Square Error of 

Approximation (RMSEA) 

Below 0.05 0.00 0.00 

Goodness of Fit Index (GFI) >= 0.9 0.76 0.90 

2. Model Comparison    

Normed Fit Index (NFI) Above 0.9 0.96 0.98 

Non - Normed Fit Index (NNFI) Above 0.9 1.00 1.00 

Comparative Fit Index (CFI) Above 0.9 1.00 1.00 

Incremental Fit Index (IFI) Above 0.9 1.00 1.00 

Relative Fit Index (RFI) Above 0.9 0.96 0.97 

3. Parsimonious Fit    

Parsimony GFI (PGFI) Large 0.66 0.67 

Saturated AIC (SAIC) Small 1980.0 650.0 

Model AIC Small than SAIC 1107.0 347.8 

 

An analysis of the validity of the hypotheses proposed in the study with the 

statistics used to assess them in this study is presented in Table 49.  
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Table 49 

Hypothesis analyses  

 
Hypothesis  Causal 

Paths 
Statistic 

Criteria in the 
initial IT GAP 

model 

Statistic Criteria 
in the IT GAP 

trimmed model 

Hypothesis 
Supported. 

H1a The proposed model 
is statistically 
significant 

All NFFI=1.00 
GFI=0.76 

χ2/df=0.98 

NFFI = 1.00, 
and GFI= 0.90 

χ2/df =0.77 

Yes 

H1b All the relationships 
among the variables 
in the model are 
statistically significant 

All All t-value 
significant at 
the 0.01 level 

All t-value 
significant at 

0.01 level 

Yes 

H2 A high level of IT 
governance is 
associated with a 
high level of 
perceived IT Business 
Alignment. 

itgov-
itbalg  

t-value =6.24* t-value = 5.74* Yes 

H3 A high level of IT 
governance is 
associated with a 
high level of 
perceived 
Organizational 
Performance 

 Itgov-
orgperf 

t-value=2.77* t-value= 2.82* Yes 

H4 A high level of IT 
business Alignment is 
associated with a 
high level of 
perceived 
organizational 
performance 

Itbalg-
orgperf 

t-value=3.24* t-value= 2.90* Yes 

* Significant at the 0.01 levels 

·  

The hypotheses in the study were supported in both, the initial and the trimmed 

IT GAP models. 
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 Hypothesis 1a (H1a) that refers to the significance of the whole IT GAP model 

was assessed in two parts. The first was using the initial IT GAP model where all the 

observed variables (items) were included, and the second in the IT GAP trimmed model 

where some of the observed variables were not allowed to load in the latent variable. 

Although there is an overabundance of fit indices, there is no a single statistical test 

that best describes the strength of the model's predictions. Shumaker and Lomax 

(1996) suggested that model fit indices need to be used in combination to assess the 

results. Tests of model fit are concerned with the ability to reproduce the covariance 

matrix. Chi-square test shows that both models has good absolute fit. RMR and RMSEA 

indices tested the fit of the model and they indicated that the two models had a good fit 

to the data. The IT GAP trimmed model had a GFI of 0.90, which is better than the 

index in the initial IT GAP model. The goodness of fit indices for the two models 

presented in Table 48 showed that comparable measures were better for the IT GAP 

model trimmed, bolded in the table. The indices that seem least affected by sample size 

and complexity of the model include the NNFI and the RMSEA (Marsh, 1993). Model Fit 

indexes (χ2, RMR, and GFI) were above the accepted level except for the GFI that 

showed a value lower than the expected, >= 0.90 for good fit. Model comparison 

indices as CFI, NFI, NNFI, IFI, and were all above the suggested criteria for fit. Model 

Parsimony indices NC, PFI, and AIC showed a good fit of the data in both models. 

Overall, although slight, IT GAP trimmed model showed a better model fit. 

 

Hypothesis H1b, that stated that all the relationships in the model were 

significant, was supported in both models since the structural model for the initial IT 
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GAP model and the IT GAP model trimmed in Figures 26 and 28 presents significant t-

value for all the relationships at the 0.01 level.  

Hypothesis H2, that suggested that high IT governance is related with high levels 

of IT-Business Alignment, was strongly supported in both models with significant t-

value of 6.24 and 5.74 respectively. Hypothesis H3, that stated the relationship 

between IT governance and organizational performance was also strongly supported in 

both models. t-value were significant for the paths that represents the relationships 

suggested in  hypothesis H3 were  2.77 for the initial IT GAP model, and 2.82 for the IT 

GAP trimmed model. Finally, Hypothesis 4 that suggested that a high level of IT-

business alignment is associated with a high level of organizational performance was 

also supported in this study. The t-value for this path was significant in the initial IT 

GAP model, 3.24, and in the IT GAP trimmed model, 2.9. In overall, both models had a 

good fit to the data but the comparison of several measures indicated that the IT GAP 

trimmed presented a slightly better fit indices than the initial IT GAP model. 
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CHAPTER 6 

SUMMARY AND CONCLUSIONS 

 
 
 

This chapter offers interpretations and implications of the results already 

presented in previous chapters, the conclusions to be drawn from these results, and the 

limitations of this study. Finally, some extensions for future research efforts in this area 

are suggested. 

Summary of the study 

 This study represents a careful and systematic effort to examine the 

relationships of IT-business alignment and IT governance on overall organizational 

performance. This study thus added to the relatively small body of literature on those 

relationships at the organizational level. In particular, the three main purposes of this 

study were: 1) to develop and/or assess effective measures for three constructs: IT 

governance, IT-business alignment, and organizational performance; 2) to test the 

validity of the theoretical model IT GAP; and 3) to investigate the relationships among 

those constructs. 

 The IT GAP model presented in this research has not been proposed or 

assessed previously in the literature, and two of the instruments used to operationalize 

it, IT-business alignment and IT governance, were developed specifically for this study. 

However, the organizational performance instrument was obtained from an 

operationalization of the MBNQA model developed by Prybutok and Spink (1999). The 

proposed IT GAP model theorized the association of two constructs, IT-business 
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alignment, and IT governance with organizational performance and with each other. 

Such a model has not been statistically validated previously.  

 The empirical study was conducted at the City of Denton, a government 

organization, in Denton Texas, with a total of 339 responses received. This corresponds 

to a 30.82% rate of response.  After a revision for completeness and accuracy, 238 

responses were usable for analysis. An analysis of the response bias between early and 

later respondents showed no significant difference. Descriptive demographic statistics in 

Chapter 4 showed that the survey was answered almost equally by men and women, 

50.6% and 49.4% respectively. Respondents between the ages of 30 to 50 years 

accounted for 67.3%. Over half of the respondents, 58.7%, had 10 or more years of 

experience with IT. In general, these results indicate that the respondents met the 

criteria to empirically test the IT GAP model in this location. 

Summary of Findings 

The findings of this study can be summarized in three aspects. The first is the 

theoretical grounding in the literature of the IT-business alignment, IT governance, and 

organizational performance constructs. The second is the validity and reliability of the 

instruments created to measure IT-business alignment and IT governance constructs; 

and the validity & reliability of the selection of the measure to operationalize 

organizational performance. The third is the overall validity of the GAP model to 

appropriately represent the relationship among the three constructs in the model.  
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Theoretical Validity of the Three Constructs. 

 The IT-business alignment construct was initially identified and analyzed 

from different perspectives found in the literature about this topic. The strategic 

alignment model of Henderson and Venkatraman (1993) was used as the theoretical 

base to understand this construct and the MBNQA framework was used to 

operationalize this construct incorporating the quality concept inherent in the leadership 

triad (leadership, strategic planning, and customer market focus dimensions) of the 

framework. The final version of the instrument was content validated by experts in the 

MIS field.  

 IT governance was theoretically defined based on the work of the Control 

Objectives for Information and related Technology (COBIT) steering committee and the 

IT Governance Institute. Additionally, some specific studies conducted by Luftman and 

Brier (1999) were also considered. The final version of the instrument was content 

validated by researchers in the MIS field. 

 Organizational performance, the dependent variable in this study, was 

extensively examined from different perspectives. The differentiation between 

organizational effectiveness and organizational performance was insisted upon since 

these two aspects are often blurred and confusion often exists in the literature. Two 

recognized frameworks for measuring organizational performance in the corporate 

world and government world, the Malcolm Baldridge National Quality Award (MBNQA) 

and the Balance Scorecard (BSC) were analyzed and compared in order to decide on a 

set of measures that provided a comprehensive perspective of organizational 
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performance. Finally, the business result category from the MBNQA was chosen, using 

the operationalization of this measure done by Prybutok and Spink (1999). 

Validity and Reliability of the Instruments 

 Construct validity, convergence validity, and discriminant validity were 

analyzed for the three instruments. IT-business alignment and IT governance were 

found to have high convergence validity and discriminant validity. The construct 

validation indicated the clear unidimensionality of the IT-business alignment instrument 

as well as the IT governance instrument. The organizational performance construct 

showed convergence and discriminant validity. Reliability of the instruments, measured 

through Cronbach alpha internal consistency reliability coefficient, was higher than the 

cut off criteria for the three instruments.  

Validity of the GAP model 

 The model was tested using confirmatory factor analysis for the initial IT 

GAP model of the relationships among IT-business alignment, IT governance, and 

organizational performance, and for a IT GAP model trimmed.  

First, the measurement models of the constructs and the structural models of the 

pairs of constructs were obtained and analyzed. Second, a respecification of the 

observed variables loading in the constructs was performed. This analysis eliminated 

some observed variables that had low Squared Multiple Correlations (SMC) with the 

dependent and independent latent variables. The initial GAP model with all the 

observed variables was run in LISREL 8.52 with the results showing a non-significant   

χ2 (859, N = 248) = 845.357, p = 0.62.  Most of the fit indexes were positive, except 
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the Goodness of Fit Index (GFI) that had a value of 0.76, which only indicate a 

moderated fit. However, this result was expected due to the complexity of the model, 

and the NNFI, an index suggested for complex models, obtained for this model was 

1.00, which is above the cut-off criteria. 

A new model, IT GAP model trimmed, using only the observed variables that had 

a high SMC range, with a reduced complexity due to the elimination of some of the 

observed variables was assessed using LISREL. Outcome of the IT GAP trimmed model 

resulted in a χ2(246, N= 248) = 189.45, p=0.99  where  good compared to the 

suggested criteria of χ2/df  less than 2.00. The GFI = 0.90 indicated a good fit of the 

model, and the rest of the comparative and the parsimonious indexes were above the 

suggested criteria. Thus, it is apparent that the model reproduced the covariance matrix 

to a high extent. Particularly important was the empirical support to theory behind the 

hypothesized relationships among the construct in the model since all the paths in the 

in the structural model were significant at the 0.01 levels (see Figure 26 and 28). In 

consequence, the effects of IT-business alignment on organizational performance, IT 

governance on IT-business alignment, and IT governance on organizational 

performance were supported, and the indirect effect of IT governance on organizational 

performance through IT-business alignment was also supported.  

Table 50 presents a summary of the hypotheses testing for both, the initial IT 

Gap model and the IT Gap model trimmed. This Summary shows that Hypotheses H1a 

was highly supported for the trimmed model but only was moderated supported for the 

Initial IT GAP model. 
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 H1b was strongly supported, in the two models since the t-value of was 

significant in both models. 

Table 50 
Summary of Support for Hypotheses  

 
Hypothesis Description Results Initial IT 

GAP model 
Result IT GAP 

model 
trimmed 

Conclusion 

The proposed model is statistically 
significant 

Moderately 
accepted 

Accept H1a Moderate support in 
Initial IT GAP 

model, but good in 
the IT GAP Trimmed 

model 

All the relationships among the 
variables in the model are statistically 
significant 

Accept H1b Accept H1b Strong support 

A high level of IT governance is 
associated with a high level of 
perceived IT-business alignment. 

Accept H2 Accept H2 Strong support 

A high level of IT governance is 
associated with a high level of 
perceived organizational performance 

Accept H3 Accept H3 Good support 

A high level of IT- business alignment is 
associated with a high level of 
perceived organizational performance 

Accept H4 Accept H4 Good support 

 

Limitations of the study 

 
Although the findings of this study support all of the initial hypotheses, the 

results must be treated with caution due to some inherent limitations. This is true 

particularly with regard to limitations in this study that stem from the lack of existing 

theories on the topic, but also with certain research design, data collection process, and 

generalizability of the results.  

 Two of the instruments, IT-business alignment and IT governance, were 

completely new and the theory behind them was compiled and analyzed in order to 
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create them. Therefore, these instruments need additional testing in different 

environments. The empirical evidence supplied for accepting or rejecting the hypothesis 

behind the proposed model was derived from participants’ self report and perceptions. 

In particular, the validity and reliability of the instrument used to measure the 

constructs depended upon the respondent’s knowledge of the facts. Future studies are 

needed to further test the validity and reliability of these measures.  

Another important concern is sample and generalizability. While the number of 

respondents was adequate according with the criteria for SEM, generalizability is limited 

to only respondents in the government sector – since the population sampled was a 

City Government organization. Limits to the generalizability of the findings to other type 

of organizations may be since an issue since one of the observed variables that 

compose the organizational performance construct, financial performance, has a 

different connotation in non government organizations. In addition, this study excluded 

other stakeholders such as citizens, businesses partners, and other government 

organizations. Although the response rate in this study was good compared with usual 

response rate for mail surveys, the use of statistical methods as LISREL to test model fit 

are based on the assumption of large samples.  

Another important limitation is associated to the use of on-line surveys. Zhang 

(1999) identified some potential threats to the validity of a web-based survey study. 

This researcher suggested that a web-based survey may some problems to some 

potential respondents because of the technical difficulty to access the Internet and the 

inconvenience and discomfort in dealing with new form of survey. 
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Despite the limitations, this study makes an important contribution to the current 

body of knowledge about the relationship among IT- business alignment, IT 

governance, and organizational performance because it helps in explaining and 

measuring those constructs in a complete nomological model. While future studies 

should expand our understanding of the constructs in the IT GAP model beyond the 

scope of this study, this work can provide a foundation for such future works. 

Recommendations for Future Research 

 This study has implications for future research in at organizational level. 

Several limitations already discussed may justify further research. The first limitation is 

related with the predictive validity of the results, and these limitations can be addressed 

principally, replicating this research in different organizations, and with different 

stakeholders. Preferably, new studies should be conducted in business, government and 

not for profit organizations to see if the results can be extended for them.   

The assessment of the model shows that the relationship between IT governance 

and IT- business alignment is very strong, so this suggests that organizations must 

study in more detail how IT decisions are made and the way in which they organize 

their IT function in relation to the governance and moreover, the processes and 

mechanisms that foster IT-business alignment. Future research can also investigate if 

the MBNQA is empirically the best framework to measure organizational performance 

compared with Balanced Scorecard (BSC) since the analysis done in this study was 

merely theoretical.  Furthermore, unobtrusive, financial and perception metrics should 

be considered for this purpose. 
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Although this research addressed in general terms the theoretical questions of 

the relationship between IT-business alignment, IT governance, and organizational 

performance, future research needs to expand the findings to specific areas of 

performance, alignment and governance. It may lead to solutions that would solve 

specific managerial problems in specific areas of IT.  

Implication and Conclusions 

This study made some novel contributions to the understanding of the IT factors 

affecting organizational performance. The quest for IT-business alignment in the MIS 

literature has been based on presumption that IT contributes directly to organizational 

performance. However, this study shows that although organizational performance is 

affected by IT- business alignment directly, their bigger success is in part due to IT 

governance. The results of this study strongly support the hypothesized indirect 

relationship between IT governance and organizational performance  through IT-

business alignment.  

Finally, this study presented a theoretical model to explain the causal relationship 

between IT-business alignment, IT governance, and organizational performance. While 

previous studies have speculated on the importance of those two constructs, IT-

business alignment, and IT governance in the enhancing organizational performance, 

this study identifies the variables in those constructs. It proposed and validated the 

instruments to measure the three constructs in the model. IT-business alignment was 

developed with the theoretical support from the Henderson and Venkatraman (1993) 

strategic alignment model, and the aid of the MBNQA criteria of performance excellence 
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and focuses attention on the Leadership triad.  A novel instrument to assess IT 

governance was created with theoretical support from the COBIT model created by the 

IT governance institute and an extensive review of the literature on the topic. Third, 

this study tested the assumptions about the relationship between the construct in the 

GAP model. Overall, this research represents the beginnings to find a comprehensive 

theory and model for understanding causal relationships among IT factors and 

organizational performance. The results of this study are particularly important for 

encouraging and supporting the management of information technologies from a 

different perspective. This new perspective gives relevance to the alignment between 

the organizational strategy and IT strategy, considers the different approaches affecting 

the governance of IT resources, and envisages an organization as a system where all 

the areas are coordinated toward a final purpose which is the enhancing of the 

organizational performance in their different aspects.   



 160

 

 

 

 

 

 

 

 

 

 

 

APPENDICES 



 161

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

STUDIES IN THE IT PRODUCTIVITY PARADOX AND IT PAYOFF
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Journal and Proceedings Articles 

Article Publication 
Year 

Journal/ Proceeding Sample used Org. Performance Variable 

Alpar & Kim  1990 Journal of Management 
Information Systems 

Banking, Federal 
Reserve Data 

Change in cost of labor and 
capital 

Alshilash, A. 1997 Working Paper University 
of George Washington  

Survey of Saudi Arabia 
firms  

Degree of IT Use, 
Organizational Functions 

Barua & Lee 1997 Information System 
Research 

MPIT Database Output; Labor Productivity 

Bender  1986 Journal of Management 
Information Systems 

132 insurance 
companies 

Total expense/ total premiun 
income 

Bharadwaj. Bharadwaj & 
Konsynski 

1999 Management Science Information Week 500 Tobin's q 

Bresnahan, Brynjolfsson & 
Hitt 

2000 Quarterly Journal of 
Economic 

CI Infocorp, 
Compustat, Survey  

value added to firm 

Brynjolfsson & Hitt 1993 Proceeding ICIS 1993 IDG; Compustat, BEA ROI 

Brynjolfsson & Hitt 1995 Economic of Innovation 
and new technology 

IDG; Compustat Sales; IT Capital; IT Labor 

Brynjolfsson & Hitt 1996 Management Science/Vol.  
42, No. 4 April 1996 

IDG; Compustat Sales; IT Capital; IT Labor 

Brynjolfsson & Hitt 1998 Communication of the ACM IDG, Compustat Capital and Labor 
Productivity 
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Article Publication 
Year 

Journal/ Proceeding Sample used Org. Performance Variable 

Brynjolfsson & Hitt 2000 Journal of Economic 
Perspectives 

CI Infocorp, 
Compustat, IDG 

Capital, Labor, Computer 
elasticity 

Byrd & Marshall  1997 Omega-International 
Journal of Management 
Science 

IDG Computerworld 
Premier 100 

ROI, ROS Revenue Growth 

Chen, W. 1996 Working Paper Drexel 
University  

Computerworld 
Premier, COMPACT 

ROA, ROS, ROE 

Cron & Sobol 1983 Information & 
Management 

138 Medical 
wholesalers 

ROA,ROS,Return on 
networth, 5 year sales 

Devaraj & Kohli  2000 Journal of Management 
Information Systems 

Healthcare system (8 
hospitals) 

Revenue; Quality 

Devaraj & Kohli  2000 Working paper University  
of Notre Dame 

Firms Revenue; Quality 

Devaraj & Kohli  2003 Management science Healthcare system (8 
hospitals) 

Financial and nonfinancial 
measures of hospital 
performance  

Devaraj & Kohli 2003 Information System 
Research 

66 firm-level empirical 
studies between 1990 
and 2000. 

Firm level and Secondary 

Dewan & Min 1997 Management Science IDG; Compustat Sales; IT Capital; IT Labor 
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Article Publication 
Year 

Journal/ Proceeding Sample used Org. Performance Variable 

Floyd & Wooldridge 1990 Journal of Management 
Information systems 

Banking ROA 

Francalanci & Galal, 1998 MIS Quarterly LOMA; A. M. Best 
Insurance Reports; 
Compustat; 10K 
Reports of Publicly 
Traded Firms 

Income per Employee; Ratio 
of Total Operating 
Expense/Premium Income 

Grover,Teng,  Segars & 
Fiedler, 

1998 Information & Mangement Survey of Firms IT Diffusion; Perceived 
Extent of Process Change; 
Perceived Productivity 
Improvement 

Harris & Katz  1991 Organization Science 40 insurance firms Ratio of IT expenditure 

Hitt & Brynjolfsson   1998 Communication of the ACM Productivity Capiatl and labor 
productivity 

Kelley  1994 Management Science Firms Production Hours; Setup 
Hours; Machine Hours 

Kivijavi, & Saarinen 1995 Information & 
Management 

Talouselama Magazine, 
Survey 

  

Kohli & Devaraj 2000 Working paper University  
of Notre Dame 

Firms Revenue  

Kohli & Devaraj 2003 Information Systems 
Research 
 
 
 

Meta analysis 66 firm 
level studies 

 Different Organizational 
Performance measures 
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Article Publication 
Year 

Journal/Proceeding Sample used Org. Performance Variable 

Kosky 1999 Research Policy The Federation of 
Finnish Electrical and 
Electronics Industry 
(SETELI) 

Sales Revenue; Labor 
Productivity; Total 
Productivity 

Kudyba & Diwan 2000 Working paper University 
of California 

CI Infocorp Revenue 

Kwon & Stoneman 1995 Economics of Innovation 
and New Technology 

Firm Surveys; Lotus 
Datastream 

Value added to firm 

Lee & Barua 1999 Journal of Productivity 
Analysis 

MPIT Database Output; Labor Productivity 

Lee & Perry 2000 Working paper University 
of California 

CI Infocorp Cross State Product 

Lehr & Lichtenberg 1998 Journal of Industrial 
Economics 

Bureau of Labor 
Statistics (BLS) Federal 
Productivity 
Measurement Program, 
CI Infocorp 

Productivity; Labor Costs 

Li & Ye 1999 Information & 
Management 

Compustat; 
InformationWeek; US 
Dept of Labor's US 
Industrial Outlook 

Return on Asset; Return on 
Sales 

Lichtenberg 1995 Economic of Innovation 
and new technology 

IDG, InformationWeek; 
Computerworld 

Revenue 

Loveman  1988 Working paper Oxford 
University Press 

60 SBUs from MPIT 
database, PIMS 

Several finatial ratio 

Lubbe, Parker & Hoard 1995 Journal of Information 
Technology 

Firms Survey Computerization Index; 
Operating Expense Ratio 
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Article Publication 
Year 

Journal/Proceeding Sample used Org. Performance Variable 

Mahmood & Mann 1993 Journal of Management 
Information Systems 

Computerworld 
"Premier 100 " list for 
1989 

ROS, ROI, Growth in 
revenue,Market value to 
book value, Sales by total 
assets, Sales by employee 

Mahmood & Mann 1997 Procceddings Information 
Resources Management 
Association 

Computerworld Premier 
100 

ROS; Growth in Revenues 

Mayberry-Steward, M. 1996 Working paper Clearemont 
Graduate University 

Dornfest Hospital 
database 

IT Performance (Application 
and Technology intensity) 

McKeen & Smith, 1993 Strategic Information 
Technology management  

Firm Revenue; CPU time; 
Employees 

Menon & Lee 2000 Decision Support systems State Healthcare 
Database 

Cost  

Menon, Lee & Eldenberg 2000 Information system 
Research 

State Healthcare 
Database 

Cost  

Mukhopadhyay, Barua & 
Kriebel 

1995 Information Systems 
Research 

Firm Inventory Turnover; Costs; 
Production Volume 

Mukhopadhyay, Lerch & 
Mangal 

1997 Decision Support systems Firm Labor Hours; Number of 
Transactions; Type of 
Transaction 

Mukhopadhyay, Rajiv & 
Srinivasan 

1997 Management science Firm Total Output; On-time 
Output; Labor Hours 

 
 

    

Panthawi 1999 Working paper Clearemont 
Graduate University 

Firm in Thailand Firm Performance 
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Article Publication 
Year 

Journal/ Proceeding Sample used Org. Performance Variable 

Papp  1999 Industrial Management & 
data Systems 

Fortune, other Financial Performance 

Peffers & Dos Santos, 1996 IEEE Transactions on 
Engineering Management  

Federal Deposit 
Insurance Cororation 
(FDIC); Federal 
Reserve Board of 
Governors; Conference 
of State Bank 
Supervisors 

Market Share; Performance 
before Taxes 

Prasad & Harker 1997 Working Paper The 
Wharton School 

Wharton Financial 
Institutions Survey 

Productivity; Profitability 

Prattipati & Mensah 1997 Information & 
Management 

Computerworld Premier 
100 

Management Output: 
Economic Value Added (EVA)

Ragowsky 2000 Journal of Mangement 
Information Systems 

Survey Executive Perception 

Rai & Patnayakuni 1997 Communications of the 
ACM  July 1997/Vol. 40, 
No.7 

InformationWeek; 
Compustat 

ROA; ROE 

Sircar, Turnbow & Bordoloi 2000 Journal of Management 
Information Systems 

International data 
Corp. 624 firms, 
StandardPoor's 
Compusat and Moody's

Firm's Market value, Market 
Share, Sales, Assets 

Strassman  1985 Computerworld 38 companies Return on management 

Xia 1998 Working Paper University 
of Pittsburgh 

Firm Survey Effectiveness of IS 
function/Business Processes, 
Organizational Performance 
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Books 
 
Article Publication Year  Book Sample used Org. Performance 

Variable 

Ahituv, Lipovetsky & 
Tishler 

1998 The relationship between 
firms' information systems 
policy and business 
performance: a multivariate 
analysis 

Computerworld, 
Fortune 

Output; Labor 
Productivity 

     

Bergnon & Dexter 1999 Measuring Information 
Technology Payoff: 
Contemporary Approaches 

Firms Adoption Benefit; 
Process Savings 

Loveman 1994 Information Technology and 
the corporation of the 
1990s:Research studies 

MPIT Database Output; Labor 
Productivity 

Lucas H.  1999 Information Technology and 
the Productivity Paradox:  
Assessing the Value of 
Investing in IT 

    

Markus & Soh 1993 Strategic information 
technology management: 
perspectives on 
organisational growth and 
competitive advantage 

Federal Reserve 
Bank 

Profitability 

     

Strassmann  1990 The Business Value of 
Computers 

Computerworld 
survey of 38 
companies 

Financial Measures 
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APPENDIX C 

 

IT-BUSINESS ALIGNMENT, IT GOVERNANCE, AND ORGANIZATIONAL PERFORMANCE 

INSTRUMENTS 
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IT GOVERNANCE INSTRUMENT 
 

 Strongly 
Disagree 
[1] 

 
Disagree 
[2] 

Weakly 
Disagree 
[3] 

 
Neutral 
[4] 

Weakly 
Agree 
[5] 

 
Agree 
[6] 

Strongly 
Agree 
[7] 

N/A 

1.This organization has a 
well -defined plan for 
Information Technology 
(IT). 

        

The  IT plan was developed 
taking the following into 
consideration: (2-5)  

2. Organization’s strategies 
and plans 

        

3. Information Technology 
support for City goals and 
objectives. 

        

4. IT market 
        

5. Assessments of current 
City systems in terms of 
IT resources (people, 
applications, technology, 
facilities, and data). 

        

6. The City uses a 
predefined set of 
standards and guidelines 
to evaluate all requests IT 
purchases and 
modifications. 

        

7. IT investments and 
operating budgets are 
established and approved 
with consideration of 
alignment with the City 
strategies and plans. 

        

8. The City establishes and 
communicates IT policies 
and procedures to all 
employees. 

        

9. The City establishes and 
maintains IT standards 
and guidelines that take 
organizational goals and 
objectives into 
consideration. 

        

10. In the City, IT standards 
and guidelines are 
established and translated 
into practical and usable 
rules for employees. 
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IT-BUSINESS ALIGNMENT INSTRUMENT 

 Strongly 
Disagree 
    [1] 

 
Disagree 
[2] 

Weakly 
Disagree 
[3] 

 
Neutral 
[4] 

Weakly 
Agree 
[5] 

 
Agree 
[6] 

Strongly 
Agree 
[7] 

N/A 

         

1. The CoD uses IT: 
 
   to achieve high quality 

performance that applies 
consistently throughout all 
facets of the organization 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2. to communicate values 
and     expectations 
consideration. 

 

        

3. to sets goals, and 
objectives.         

4. to set plans and 
strategies to achieve 
goals and objectives. 

 

        

5 to reinforce an 
environment for 
empowerment and 
innovation 

        

6. to support organizational 
and employee learning         

7. to evaluate the 
performance and 
capabilities of all function 
of the organization 

        

8. for performance review 
and feedback for 
improvement and 
innovation opportunities 

        

9 to support and strengthens 
their relationship with key 
community (such as 
education, community 
service organization, 
religious organization, or 
professional associations). 

        

10. to increase 
customer/citizen 
satisfaction 

        

11. to define human 
resources requirement         
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 Strongly 
Disagree 
    [1] 

 
Disagree 
[2] 

Weakly 
Disagree 
[3] 

 
Neutral 
[4] 

Weakly 
Agree 
[5] 

 
Agree 
[6] 

Strongly 
Agree 
[7] 

N/A 

12. to enhance supplier/ 
     partner relationships          

13. to allocate resources to 
    ensure accomplishment  

      of overall action plans 
        

14. to determine current 
product/service 
requirement and 
expectation of its 
customers/citizens 

        

15. for identify 
customer/citizen groups 
and market segments. 

        

16.  in order to make 
necessary improvements 
to its processes 

        

17. to make regular 
comparisons of its 
performance to similar 
world-class organizations 
to support its overall 
performance, evaluation, 
and improvement efforts 

        

18. to gather internal 
performance data and 
information to help 
support overall plans, 
strategies, goals and 
objectives 

        

19. to gather external data 
and information to help 
support overall plans, 
strategies, goals and 
objectives 

        

20. to promote cooperation, 
individual initiatives, 
innovation, and flexibility 

        

         
 
. 
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ORGANIZATIONAL PERFORMANCE INSTRUMENT 

 Strongly 
Disagree 
[1] 

 
Disagree 
[2] 

Weakly 
Disagree 
[3] 

 
Neutral 
[4] 

Weakly 
Agree 
[5] 

 
Agree 
[6] 

Strongly 
Agree 
[7] 

N/A 

This organization’s current 
level    of each of the 
following is superior to 
similar cities (1-14) 

        

1. Customer/citizen 
satisfaction         

2. Customer/citizen loyalty 
and   positive referral         

3. Customer/citizen-
perceived value         

4. Financial performance 
(e.g. return on 
investment, budget 
variance, profitability). 

        

5. Employee well-being and 
development         

6. Employee satisfaction 
        

7. Supplier and partner 
performance (e.g. 
performance/cost 
improvement, quality). 

        

8. Regulatory/legal 
compliance.         

9. Quality 
        

10. Productivity 
        

11. Environmental 
citizenship         

12. Fostering economic 
development.         

13. Crime control 
        

14. Education 
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