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Abstract 

 

The link between information technology investments and company value as 
a part of examination has maintained attention among IS examiners during 
previous years. Based on literature review of available work at corporate 
level productivity, researchers have developed three diverse approaches in 
assessing the correlation between IT implementation and productivity 
measures. Generally, the first two methods concentrate on the effects of IT 
investment on straight, intermediary, financial and non-financial measures of 
efficiency. None of these two methods could definitely prove either a straight 
relationship or lack of such a relation. The third method, "complementary" 
method, studies the IT implementation however highlights the function of 
complementary investments that improve and complete the IT 
implementation. Recently, some studies focus on process-oriented method, 
which give emphasis to evaluation of impact of information technologies 
from process to process capabilities, and from capabilities to performance.  
Nevertheless, there has been no well-founded experimental research on 
process-oriented assessment of impact of IT simultaneously considering 
complementary investment. The current research aims to evaluate the level of 
impact of IT on organization process and the effect of these processes on 
capabilities. Finally, the impact of capability improvement on performance 
will be assessed. Outcomes demonstrate significant relation among process 
influence, capability improvement and performance advancement. 
Conversely, this thesis evaluates the impact of interaction between IT and 
organizational infrastructure. Data from 109 distribution companies were 
gathered in a field survey. The empirical work indicated the constructed 
measures’ reliability and validity. The results prove the modest consequence 
of organizational infrastructure as one of information technology 
complementary. In addition, by studying process oriented method, the result 
of analysis shows the noteworthy influence of IT on operational and 
managerial processes of organizations whereas these processes' impression 
advance capabilities of organizations appreciably. 
 
 
 
Keywords: Information technology, Process framework, Performance, 
 IT complementary, Inter-organizational infrastructure  
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CHAPTER 1 

INTRODUCTION 
 
 

1. Introduction 

The first chapter represents background of the study, the research approach, and 

motivation of the study; also, introduces the problem, objective, and research 

questions that lead us to our purpose. Subsequently, it reports contribution of the 

study and structure of the thesis.  

1.1. Research Background 

 
 This section intends to offer sufficient background of the research works that 

covers the broad scheme of process-oriented method for examining the impacts of 

information technologies application of organizational performance together with 

profound consideration of function of investment on organizational infrastructures. 

1.1.1. Impact of Information Technology on Firm Performance 
 
 The assessable effects of information technology investment on performance 

of firms remains a subject of debate among managers and researchers. Although 

developed organizations persist to invest heavily in highly developed communications 

and computing technologies, researches demonstrate opposing findings on effects of 

these investments on organizational performance. This effect “has also produced what 

may be labeled the paradox of IT productivity” (Dos Santos and Sussman, 2000).  
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Numerous papers and researches can be found concerning this topic and area. 

Anchored in prior observed researches, there is insignificant connection between 

investment in information technology (IT) and financial performance. It may give rise 

to numerous companies to implement IT schemes inefficiently and exclusive of 

profound consideration of redesigning and reengineering the processes and building 

the appropriate stage for implementation of IT (Stratopoulos and Dehning, 2000). 

 

1.1.2. Intervening Variables and Organizational Infrastructure 
Investment 

 
 During the past decades, we have observed a growing convergent set of 

inforamtion and computing technologies that are being identified as facilitators of 

essential business alters. Taking into account dominant variables such as total quality 

management, reengineering of processes and organizational infrastructures is a 

suggested approach to explicate productivity paradox. (Albadvi et al. 2007). We can 

consider dominant variables to recognize the meandering affiliation between IT and 

organizational performance, which directs us to better illumination of impact of IT. A 

number of investigators have stated these superseding variables as complementary of 

information technology, which can reinforce IT efficacy (Keramati and Albadvi, 

2006). Even though IT present noteworthy novel amenities and competences in favor 

of companies, these capabilities can be fully realized when firms also invest in 

organizational infrastructure for instance authorizing employees, delegation, team 

working and process supervision (Brynjolfsson and Hitt, 2000). Not many preceding 

researches have been caries out in this respect. 

1.1.3. Process Oriented Approach 
 

 Most studies study the impact of information technologies on firms from 

outlook of those companies’ productivity and financial measures. Recently, few 

researchers have disputed that dissimilar of preceding researches on IT impacts, it is 

needed to assess IT at the stage that it has the foremost impact: the process level.  This 

process level evaluation can present a substantial forthcoming that  how and in what 

approach IT cooperate with organizational processes to cause process capabilities, 
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which consecutively can facilitate firms in obtaining various business value from IT 

investments. As well as all methods applied in measuring and illuminating the impact 

of IT on performance, few new literatures have disputed regarding assessing the 

impact of information technology on business process and how it alters the processes 

to capabilities in addition to the effect of these competences on organizational 

performance, which is named “process oriented approach” (Radhakrishnan et al., 

2008). 

 

1.2. Motivation of the Study 

 
 The motivations for this research are as follows: 

1. Distribution companies are one of the largest classes of information 

technology users in Iran and their core processes have the greatest 

involvements with information technologies.  

2. Distribution companies play significant role in sales and marketing of 

manufacturers’ and producers’ products in Iran; conversely, information 

technologies (especially information systems) play the main role in their 

activities. 

3. There is lack of studies in this industry particularly in field of information 

technologies and information systems in distribution chain in Iran. 

4. Distribution companies repose in highly competitive market, which means that 

if their process would be more efficient, they obtain more competent 

performance that in compare to their competitors means lower cost and 

reduction in processes cycle time. Information technologies play the most 

important role in creating distribution companies as efficient as it could be. 

 

1.3. Problem Definition 

 During the past decade, information technology has had a profound effect on 

Iran’s economy. This fact “has also produced what may be labeled as paradox of 

productivity” (Dos Santos and Sussman, 2000). Whereas percentage of a firm’s 

budget spent on IT continues to expand, there are progressively more evidences that 

firms fail to acquire the payback of these expenditures within anticipated period. 
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Companies and organizations devoid of declaring demand and performance of 

IT and its impact on organizational structure and effects of this scheme on cost, time, 

human resource management and business processes, are going to spend a lot of time 

and funds on implementation of such an automated scheme. Organizations anticipate 

more efficiency and effectiveness in their process by applying IT tools in their cycles, 

and process; conversely, they have attained opposite outcomes. They spent more 

money aimed at adopting information technology than reforming their organizational 

infrastructure, which is the fundament for information technology. 

Productivity paradox is not a special requirement of the previous decades. 

Many recent researches demonstrate that even though IT managers have various 

expectations from implemented information technologies applications when opting 

for an IT solution, 4% are satisfied with implementation consequence. Whereas 

companies have spent huge amount of money and consideration to computerize and 

simplify their information flow and business processes, a small numbers are able to 

state they have reached the kind of pay off they anticipated. 

Based on the above discussion and previous part, the research problem is 

formulated as follows: 

How to obtain a superior performance from implementation and applying 

information technology in companies and discovering complementary that investment 

on them would direct firms to figure out their dilemma of productivity paradox; for 

instance, stake on organizational infrastructure. 

 

1.4. Research Objective 

According to the above-mentioned problem discussion, the main purpose of this 

research is to discover organizational infrastructures as one of the required 

complementary for efficacy of IT on organization performance. This is achieved in 

the course of literature review about relation between organization process and 

infrastructure transformation and IT, which are issued in the leading business journals. 

Furthermore, supplementary popular business journals were included in the review, in 

addition to books published on the subject. 
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This research intends to evaluate the impact of information technologies on 

distribution procedures and performance, also assessing the association among 

analysis of organizational infrastructure, information technology application and 

company’s performance. Specifically, the main objectives of this study are: 

1. Finding the influence of investment on organizational infrastructure to 

augment the effectiveness of information technology impact on distribution 

companies’ performance; 

2. verifying the idea that applying the level of examination on 

information technologies has positive consequences on organizations 

processes efficiency which cause more performance; 

3. Recognizing the processes that information technology has effects on 

them more than the other processes of organization and processes capabilities 

that information technologies develop more than the others. The major goal is 

to discover the IT applications, which can considerably advance key 

performance capabilities of organization through distribution business. 

1.5. Research Questions 

 
Based on above stated research problem and research purpose, the following 

research questions have been developed: 

Major questions: 

 How do organizational infrastructure and information technologies interactions 

influence performance of companies? 

 How do improvements of capabilities regarding influencing and changing of 

information technology’s processes advance the organization performance? 

Minor question: 

 How impression of IT on process level (managerial and operational processes) 

can advance process capabilities (managerial and operational capabilities)? 

 Which process’s capability is improved more by information technology’s 

impacts? 

 



12 
 

1.6. Practical and Theoretical Values of this Research 

It is important for managers, providers and researchers to understand how 

information technologies and organizational infrastructure improve performance. 

Consequently, there will be various valuable applications of this research for 

distribution companies and researchers in Iran. Some of these practical applications 

are as follows: 

1. Helping distribution companies’ managers to find out the degree of impact of 

information technology on their companies;  

2. Managers can develop and boost their processes by applying information 

technologies to contend better in market and benefit from low cost and short cycle 

time. 

 

1.7. Outline of Thesis 

 
This thesis consists of five chapters. In Figure 1, outline of the thesis is 

exposed. In the first chapter, the background of the selected research area is 

presented, followed by a problem discussion and research objectives that ends with 

the research question. The literature review in chapter two will give the reader an 

overall review on theories relevant to research area and previews studies related to 

the topic. This chapter introduces IT applications, organizational infrastructures, 

impacts of these two concepts on performance, IT complementary, and finally the 

researches in information technologies area, which focus on process-oriented 

approach of analyzing the impact of information technologies on organization 

performance. In chapter three, research methodology, the design and process of this 

research will be presented. In addition, all the techniques and methods were applied 

for each phase of data analysis and modeling will be stated in this chapter. Data 

collection and analysis will be presented in chapter four. Ultimately, Conclusion and 

managerial implications of the study will be indicated in chapter five. In addition, 

limitations of the study and suggestions for further research will be stated at the end.  
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CHAPTER 2 

LITERATURE REVIEW 

 

2. Literature Review 

 First, this chapter clarifies the approaches that are conducted to appraise the 

impact of IT on performance. Second, this chapter outlines the problems associated 

with each of these approaches. Afterward, process-oriented approach and 

recommended combination of two last approaches are introduced. Ultimately, the 

chapter winds up by demonstrating the research model and hypothesis. 

 

2.1. Information Technology Application 
 

 Today, it is still essential to consider traditional manufacturing processes and 

relationship with suppliers and customers, and to enhance them by using information 

technology (IT) to relieve collaboration with trading partners in real time. The online 

market place will assist both purchasers and suppliers by acting as a distinct point for 

their interaction, removing the limits intrinsic in bonding trading partners (Wu and 

Chen, 2006). However, the transformation from the traditional to e-business in 

manufacturing requires large investments in IT (Wu and Chen, 2006). Technology has 
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been the engine of development for economy during previous decades, and it is 

rational to suppose that suitable selection and management of technology within the 

company would keep on to be greatly important to its achievement even in future 

(Malhotra et al., 2001). Operation managers constantly struggle to seek answers to the 

right set of managerial actions that can be applied to leverage technology for process 

efficacy (Malhotra et al., 2001). IT infrastructure capabilities support the competitive 

positioning of business projects such as cycle time lessening, employing realigned 

cross-functional processes, developing cross-selling opportunities and confining the 

channel to the purchaser (Braodbent and Weill, 1997; cited by Chiplunkar, et al., 

2003). The study of Radhakrishnan et al., 2008 provides evidence that effectual 

implementation of information technologies can advance organization’s financial 

metrics. This improvement is consequence of reflection of information technology 

impact on   operational and management processes, which may make distinctive 

improvement for these companies when they are compared to their industry 

equivalents (Radhakrishnan et al., 2008). To sum up, “we can say that what really 

matters is how to effectively use IT on key organizational processes to create 

differential business value to firms” (Radhakrishnan et al., 2008). The significance of 

information technology to the world economy is self-evident. Few of the structural 

alters in our economy would not have come about without advances in IT. Even the 

impact of IT on rivalry within many industries is more noticeable. In the airline 

industry, for instance, IT has facilitated some companies to develop and led to the 

failure of others (Dos Santos and Sussman, 2000). In view of information technology 

usages, information technologies applications plus IT tools are applied by 

organizations to smooth the advancement of the business processes for example in 

ground of administration and accounting, production and operation, human resource 

management and management control (Keramati and Albadvi, 2006). 

“Communication technologies such as fax, email, Electronic Data Interchange (EDI); 

advanced manufacturing technologies (ATMs) such as Computer Aided Design 

(CAD), Computer Aided Manufacturing (CAM), Flexible Manufacturing System 

(FMS), Just In Time (JIT), Robotic, Manufacturing Requirement Planning (MRP), 

Enterprise Resource Planning (ERP) and computer application software such as word 

processor and spreadsheet are most common information technologies which can be 

employed by organizations” (Keramati and Albadvi, 2006). IT in the supply chain 

process has numerable forms, limiting all application contexts to supply chain 
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communication systems. Wu et al. (2006), in their study described SCCS as an 

information system allocated by channel partners with the aim of easing electronic 

operation, feature and cost adjusting, and mutual forecasting and planning such as 

EDI, enterprise resource planning, CRM, superior planning, transportation 

management and warehouse management system (Kim et al, 2006 cited by Wu et al. 

2006). Lee (2004), articulated in his annotations that various alters and redesigning in 

processes expedited with enterprise resource planning (ERP) and Ecommerce 

applications (Lee, 2004). 

 

2.2. IT and Productivity Paradox 
 

There have been many studies on the relevancy between the application of 

information technology (IT) and organizational efficiency or company performance 

(Albadvi et al., 2007). The consequences have demonstrated a noteworthy and 

affirmative correlation between IT and organizational performance, (Mukhopadhyay 

et al . 1995, Rai et al. 1997; cited by Albadvi et al., 2007) meantime the further 

studies have not been capable of discovering such a relationship (Davern and 

Kaffman 2000; cited by Albadvi et al., 2007). “This is called productivity paradox in 

the literature of IT and productivity” (Albadvi et al., 2007). 

 Assessing the payoff of IT investments has been a chief worry of directors and 

researchers for many years (Yongmei et al., 2008). Empirical studies before middle 

1990s received zero or slightly negative relationship between IT investment and 

organizational performance, while earlier studies shows significantly positive 

coloration between these two factors. These conflicting outcomes led to various 

disputes regarding the IT productivity paradox (Yongmei et al., 2008). Whereas the 

information technology (IT) studies is diverse concerning the straight advantages of 

eBusiness technologies on performance, the influence of such technologies on supply 

chain actions stays mainly an unknown field of research (Devaraj et al., 2007). In 

spite of the debates regarding the worth of IT investment at the industry stage, it is 

obvious that whereas some firms have been unsuccessful to acquire promised 

advantages from IT investment, further organizations have been victorious in IT 

applications (Lee, 2004) 
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2.3. Impact of Information Technology on Performance and 
Productivity 
 

Keramati and Albadvi (2006) conducted a review of more than 50 IT and 

productivity journal articles from 1999 to 2003. They concentrated on firm level 

productivity and categorized researches based on productivity evaluations into three 

clusters: direct measures method intermediary measures method and complementary 

method. The 'Direct Measures' method mostly highlighted diverse direct measures of 

productivity; for instance, numerous partial productivity measures counting workforce 

and capital productivity and whole factor productivity in addition to profitability and 

cost reduction (Alpar and Kim, 1990, Rai et al., 1997; cited by Keramati and Albadvi, 

2006). Conflicting outcomes in researches based on this approach result in the so-

called `Productivity Paradox' (Keramati and Albadvi, 2006). They came to the notion 

that “the first two approaches focus on the effects of IT investment on direct, 

intermediary, financial and non-financial measures of productivity” (Keramati and 

Albadvi, 2006). The third method, "complementary" method, focuses on IT 

accomplishment and effects considering the role of complementary investments that 

improve and balance the IT completion or complementary which can improve the 

influence of information technologies on firms’ performance (Keramati and Albadvi, 

2006). In addition, Albadvi et al. (2007) with a vigilant study of the available work at 

firm level IT productivity discovered that researchers have expanded two diverse 

methods in evaluating the relationship between IT accomplishment and productivity. 

First method, direct approach, may optimistically verify either a direct relationship or 

need of such a correlation. The second method supposes the IT accomplishment but 

highlights the role of dominant investments that improve and balance the IT 

implementation (Albadvi et al., 2007).  

 

Yongmei et al. (2006), shows that the dynamic capability prospective, which evolved 

from resource-based view is the way to examine the impact of information technology 

on IT. Their work analyzes the IT payoff and by using RBV and offering theoretical 

justification and finally it is explain IT productivity paradox by revised model with IT 

investment affecting firm performance indirectly through a strengthened IT 

infrastructure 
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 In spite of the possible advantages of IT investment, conventional capital 

accounts’ models fail to hold its real value owing to their failure to determine 

indefinable strategic advantages or optimism in planning financial returns receving no 

investment option (Lee, 2004). 

 “IT facilitates connections across disciplinary, institutional, geographical, and 

cultural boundaries. Taken together, the computational and communication 

capabilities in IT offer great promise for supporting continual improvements in 

academia” (Ranjan, 2008). 

 

2.4. Complementary Approach 
 

 Whereas there are still numerous researchers sticking to the first two methods, 

which were mentioned previously, third `complementary' method have developed 

(Keramati and Albadvi, 2006). In this method, researchers consider that "IT 

investment will confidently affect the productivity if complementary investments are 

made" (Berndt and Morrison, 1995; cited by Keramati and Albadvi, 2006). Rather 

than assessing the traditional measures of productivity that are connected to industrial 

age, they concentrate on IT ability to generate the novel form of values (Berndt and 

Morrison, 1995; cited by Keramati and Albadvi, 2006). 

Recent researches concentrates on the impact of IT on organizational 

formation and culture (Lau et al., 2001). As an illustration, Lau et al. (2001) 

considered the influence of intricacy, formalization, delegation, extent of control, 

outsourcing and lateral communication as the aspects of structure and team working 

and education as organizational culture. They found out that IT investment has 

momentous impact on organizational formation and culture (Lau et al., 2001). 

 

“Organizations continue to question the benefits of IT in conjunction with new 

corporate initiatives such as e-commerce development and ERP” (Lee, 2004). 

Experiential researches on the association between IT and organizational performance 

have been broadly performed with only varied outcomes (Bender, 1986 cited by Lee, 

2004) whereas other studies suggest that the advantage a corporation achieves from IT 

investments relies on organizational features (Lee, 2004). “Many successful IT 



19 
 

investment cases indicate that business process design issues should be addressed 

when IT investments are made” (Lee, 2004). 

Lau et al. (2001) demonstrated the fact that IT balancing investments require 

contemplation of decentralization and investment on human assets. Most significantly, 

the uppermost efficiency of IT will be comprehended when IT investment is 

combined with complementary investments (Brynjolfsson and Hitt, 1998; cited by 

Albadvi et al., 2007). Novel strategies, novel business processes, novel working 

actions and new corporations all appear to be important in realizing the maximum 

benefit of IT (Brynjolfsson and Hitt, 1998; cited by Albadvi et al., 2007). “These 

changes will require a time consuming process of reengineering and redesigning of 

organization in order to best utilize their IT investment” (Albadvi et al., 2007). 

Complementary method demonstrates that the strategic stress is altered from 

"IT to improve and support ongoing operations "to "IT as a capability builder" 

(Keramati and Albadvi, 2006). Figure 2 illustrates Keramati and Albadvi model for 

impact of complementary on organization performance. 

 
Figure 2. Framework for impact of complementary on IT 
Source: ( Keramati and Albadvi, 2006) 
 

2.5. Process Oriented Approach 
 

During previous years, a number of researches concentrated on impact of 

information technology on firm performance from process-oriented perspective. The 

major objective of those studies is to uncover the consequences of information 

technologies on processes and in response the effect of these impacts on generating 

business value and capabilities and enhancing these capabilities (Radhakrishnan et al., 

2008). Their study proposes that effectual operations and employment of IT in firms 

may be able to bring about differential value to firms by development of 

organizational capabilities (Radhakrishnan et al., 2008). In order to evaluate these 
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capabilities, they mentioned that different to a great number of the prior research on 

IT impacts, they “should evaluate IT at the level it has the major impact: the 

process level” (Radhakrishnan et al., 2008). “Such process level assessment can offer 

considerable insight on how and in what manner IT interacts with organizational 

processes to create process capabilities, which in turn can help firms in deriving 

differential business value from IT investments” (Radhakrishnan et al., 2008). 

Radhakrishnan, et al., (2008) categorized studies of impact of IT on firm at 

economy, industry and firm levels according to Melville et al. (2004) proposal. All 

researches on the collective effect of IT at the economy/industry/firm level considered 

the association between IT expenditure and firm performance straightly devoid of 

probing probable fundamental mechanisms to connect IT to financial firm 

performance (Radhakrishnan et al., 2008). Through trying to transmit IT investments 

straightly to output variables at the firm stage, the middle processes during which IT 

influences are sensible are completely disregarded (Barua et al., 1995). “When IT is 

deployed effectively, it can interact with intermediate organizational processes, and 

deliver differential value by building unique, hard to copy organizational capabilities” 

(Mata et al., 1995; cited by Radhakrishnan, 2008). There is a requirement for more 

rough studies that explicate the fundamental connecting mechanism between IT 

investments and performance effects of discrepancy firm stage (Radhakrishnan, 

2008). Researchers suggested that more studies should conducted on evaluate the 

organizational capabilities at middle process stage where IT could have discrepancy 

impact with a latency effect and by applying such an assessment, superior perception 

of how IT investments get altered into business value might be achieved 

(Radhakrishnan, 2008). 

“Operational processes include inbound logistics process (supplier relations), 

production and operation process, product and service development process, sales and 

marketing process, customer relationship process (outbound logistics)” (Porter, 1985; 

Tallon et al., 2000; cited by Radhakrishnan, 2008). Information technology has had 

fundamental impacts on IT users, their action, and their working atmosphere (Chan, 

2000). In its diverse demonstrations, IT processes data, collects information, collects 

gathered resources, augments information, and accelerates communication. Actually, 

it acts a role in numerous, if not most, of the daily actions of today's business world 

(Chan, 2000). 
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 “Performance evaluation enables managers to compare alternative business 

processes and IT in terms of organizational performance dimensions. There are two 

broad approaches to performance evaluation: financial and nonfinancial” (Lee, 2004). 

Financial assessment is concerned regarding the bottom line of the firm. Conversely, 

nonfinancial assessment includes two main measurements: operational and strategic 

(Lee, 2004). “Operational dimensions are typically quantifiable and include cycle 

time, defect rates, processing speed, and end-user satisfaction, to name a few” (Lee, 

2004). “Strategic dimensions are mostly none quantifiable and include customer 

satisfaction, service quality, market share, product development capability, etc” (Lee, 

2004). Lee (2004), demonstrated in his paper that “cycle time performance can be 

financially quantifiable by transforming the customer’s response to the cycle time 

performance into the sales growth rate”. While numerous researchers have focused on 

the theoretical contributions of IT assessment, little consideration has been regarding 

the assessment methodology that mixes business process and IT. “Since IT may 

fundamentally change the ways in which business organizations interact with internal 

and external constituents, business strategy and business processes should be 

considered in the evaluation process” (Lee, 2004). 

Management processes can facilitate advance decision making connected to 

resources distribution, resources usage, strategic planning on combinations and 

achievements, novel product planning, novel market entry planning, R and D 

planning, financial management, etc. (Mooney et al., 1996). Actually, “They are not 

directly related to the primary (core) activities of the value chain and they help in 

carrying out the support functions of an organization” (Radhakrishnan et al., 2008). 

In contrast to researchers who believe IT spending cannot cause distinctive 

business value to one organization over its opponents like Carr (2004), some believe 

that IT can be rendered a distinguishing resource able to produce important, diverse, 

stationary, non-substitutable and tough to duplicate operational and management 

process capabilities (Radhakrishnan, 2008). 

As Radhakrishnan et al., (2008) mentioned, they studied the impact of 

information technologies on firm process to generate capabilities in to separate 

categories, which are IT and operational process capabilities and IT and managerial 

process capabilities. 
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2.5.1. IT and Operational Process Capabilities 
 

Commonly, IT has three kinds of impacts on operational processes—to 

mechanize, to informate, and to convert operational processes to generate operational 

process capabilities (Mooney et al., 1996; Zuboff, 1998; cited by Radhakrishnan, 

2008). 

“Automation enhances the ability to produce more or better quality output 

from inputs” and results in “decreasing overall operating costs and lowering buffer 

inventory levels” (Radhakrishnan, 2008). Radhakrishnan et al., (2008), has 

conceptualized operational process capability beside five measurements indicating the 

five significant main activities of a value chain i.e. “production and operations, sales 

and marketing, product/service enhancements, supplier relations and customer 

relations processes” (Radhakrishnan et al., 2008). 

 Devaraj et al. (2007) hypothesized in their recent research that while there may 

be no visible straight positive impact of e-business technologies on performance, 

these technologies might hold up customer integration and supplier integration in 

supply chain, which sequentially might influence operating performance.  

 As we compile Ahearne et al. (2007) research regarding impact of CRM-based 

information technology on sales efficacy, this indisputable truth is divulged that 

notwithstanding indecisive results and noteworthy struggle amongst salespersons to 

acknowledge information technologies packages, IT reception certainly has an 

optimistic consequence on sales performance through enlarging their knowledge and 

consecutively achieve enhanced targeting capabilities, superior presentation abilities 

and amplified call productivity.   

 Furthermore, Chung et al. (2007) count numerous advantages and capabilities, 

which new superior technologies will generate within their process in ABC Company. 

These capabilities were shaped after in-depth business process reengineering in 

mentioned company. 

Study conducted on Korean’s service industry illustrated that using 

information technologies; for instance, internal databases and overall networks 

notably advance marketing performance (Noh and Fitzsimmons, 1999). 
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2.5.2. IT and Managerial Process Capabilities 
 

Management processes are connected to administration, allotment and 

exploitation of resources, communication, synchronization and control that are carried 

out at various stages of an organization (Radhakrishnan et al., 2008). 

IT plays a critical role in office automation. “These systems help personnel to 

take better decisions related to allocation/utilization of resources, and other strategic 

issues, which leads to improvement in decision quality, employee empowerment, 

better utilization of resources (assets) and administrative efficiency” (Mooney et al, 

1996; Radhakrishnan et al., 2008). IT is important to knowledge management as 

technologies like groupware, multimedia schemes help out in extracting implicit 

information, creating accounts of insights and listing them. IT transforms organization 

structure (Nonaka and Takeuchi, 1995). “Networked infrastructure and 

communication facilities enable new organizational structures such as team based 

work units, virtual offices and virtual organizations. The Internet and other satellite 

systems create better global communication in order to facilitate firms to disperse 

their operations to the optimal locations” (Radhakrishnan et al., 2008). Moreover, 

ABC Company generate a number of managerial capabilities; for instance, 

“articulating and translating tacit knowledge” by transforming and altering their 

processes by means of information technology like routing optimization system 

(Chung et al., 2007). Figure 3, demonstrates process oriented model of impact of 

information technologies on firms’ performance which presented by Radhakrishnan et 

al. (2008). This model clarifies the relationship between influence of IT on processes 

and the impact of this alteration and impression on building process capabilities to 

generate ultimate firm performance. 

 

Figure 3. A process-oriented perspective on differential business value creation by IT 
Source: (Radhakrishnan et al., 2008) 
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2.6. Combination of Process Oriented and Complementary 
Approach 
 

While straight measure method and intermediary measure methods could not 

decipher the quandary of productivity paradox, none of them could absolutely 

authenticate either a straight association or lack of such a relation. Loads of their 

outcomes did not illustrate any noteworthy association between information 

technologies investment and corporations’ performance, two other approaches 

demonstrates outcome that is further confident. 

 Whilst ABC company was striving to reengineer its process by applying 

information technologies like mobile delivery information system, mobile order 

taking system, delivery optimization system, they achieve enviable capabilities 

through this process alters and impact of new technology on their processes. For 

instance, they attain desirable capabilities on improving salesman image and 

confidence, advancing order precision, saving cost of order taking staff, augmenting 

staff satisfaction, rationalizing number of order taking staff, enhancing delivery 

efficiency, decreasing the processes cycle time, minimizing customer stock out, 

improving internal relationship between sales and delivery, and ultimately broadening 

customer service (Chung et al., 2007). 

The majority of complementary method studies demonstrate that information 

technologies have noteworthy positive effect on organizational performance and 

productivity. The ability of IT to originate productivity will been unblocked while the 

assets in complementary issues like software, teaching, and organizational changes 

have been apprehended (Dedrick et al., 2003). Combination of IT and complementary 

investment directs companies to enhancement in customer and supplier relationship 

and firm performance. Seeing as IT and complementary investments are employed for 

company value, organizational productivity will amplify. Researchers have frequently 

identified this difficulty as a breakdown to incorporate investments in information 

technologies with complementary investments to maintain these technologies (Davern 

and Kauffman, 2000, Brynjolfsson, 2003; cited by Keramati and Albadvi, 2006). 

Brynjolfsson (2003) describes complementary investment as counting human capital, 

business process design, organizational strategies and work practices including 

production scheduling, managing and quality declaration. Abundant empirical studies 

have advised integration of IT and complementary investments such as workforce 
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empowerment and quality management. Keramati and Albadvi (2006) addressed a set 

of complementary investments such as organizational redesign, managerial 

assessments, business strategy, nature of executive work, investment on management 

expertise, user teaching, function of standards and the procedure of control and 

evaluation of staff performance (Davern and Kauffman, 2000; Hunter and Lafkas, 

2003; Pinsonneault and Kreamer, 1997; Pills. onneault and Rivard, 1998; 

Belleflamme, 2001 cited by Keramati and Albadvi, 2006). Additionally, Keramati and 

Albadvi, (2006) suggest that researchers should check the IT impact on organizational 

transformation and put up capability on greatest practices rather than its impact on 

conventional productivity measures (Keramati and Albadvi, 2006). More studies are 

necessary to build up a perception of the methods by which improvement accrue to 

firms performance by considering information technologies complementary (Keramati 

and Albadvi, 2006). Brenham et al. 2001 wrapped up that superior levels of IT are 

linked with amplified allocation authority, superior levels of expertise and learning in 

the employees (Brenham et al., 2001; cited by Keramati and Albadvi, 2006). 

Furthermore, studies concentrated on process-oriented method and inspected the 

effect of information technologies on company’s’ performance illustrate compelling 

report on positive consequence of IT on performance. This positive impact caused by 

influences of information technologies applications on organization procedure and the 

consequence of this influence that advance and generate process capabilities and all to 

congregate this approach provide evidence for the differential business value creation 

by information technology (Radhakrishnan, et al., 2008).  

 

We can observe process oriented approach in various modes that were 

supported by complementary approach. Keramati and Albadvi (2006) stated that 

complementary approach demonstrates that the strategic stress is altered from "IT to 

improve and support ongoing operations" to "IT as a capability builder". 

Consequently, this thesis is going to evaluate the impact of information technologies 

on firm performance from process oriented view in addition to considering 

complementary investment, and emphasizing on evaluation of impact of interaction 

and integration between information technologies IT complementary investment on 

firms performance. Figure 4 shows combinational model.. This model is an integrated 

model resulted from three previous models. The first on is Radhakrishnan et al. (2008) 

process model for examining the effect of information technologies on corporation 
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performance by assessing the impact of information technologies on process and the 

influence of IT to generate and advance process capabilities. The second one is 

Keramati and Albadvi (2006) model, which cited IT and complementary investment 

interface as stimulus to progress firms’ performance. Finally, Albadvi et al. (2007) 

model, which tried to enlighten the effect of information technologies on corporation 

performance by assessing the influence of IT on business processes while discerning 

the function of interaction between organizational infrastructure and information 

technologies on upgrading organization performance. 

 

 
Figure 4. Combination of complementary and process oriented approach 
 
 

2.7. Organizational Infrastructure Investment as 
Complementary of Information Technologies and Process 
Oriented Framework 
 

“One suggested way to explain the paradox is to consider intervening variables 

such as total quality management, reengineering of processes and organizational 

infrastructures, on the relationship between IT and performance” (Brynjolfsson 2003, 

Davern and Kauffman 2000; cited by Albadvi et al., 2007). 

 Throughout the reengineering processes of ABC Company, Chung et al. 

(2007) found that there are explicit solutions for ABC company setbacks rather than 

applying information to advance their effectiveness and their performance as well 

(Chung et al., 2007). For instance, Rearranging salesman-working time, rescheduling 

order-statement time and training delivery group are a number of these solutions. 
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Studies, disputing with reference to business process reengineering in companies, are 

sorts of verifications for information technologies complementary method.  

Though IT acts important function in today's place of work, it is significant to keep in 

mind that “it is neither the only cause of progress nor the singular facilitator of 

change” (Chan, 2000). It is crucial to consider that “the human elements, issues of 

personality, culture, and society, also play major roles in organizational operations, 

including the effective and efficient deployment of IT” (Chan, 2000). 

 The existence of IT in an organization or relationship does not promise the 

formation of further value (Ryssel, et al. 2004). “Trust and commitment have a 

significant impact on value creation” (Ryssel et al. 2004). An analogous argument can 

be applied to value formation. Given the inventiveness of the technology, corporations 

may not have been able to exploit the advances of the technology or might still have 

had serious oversights by executing it into the “wrong” connections (Ryssel et al. 

2004). 

 Attaran (2004), argue in his articles about business processes reengineering 

and information technology that IT can act an imperative role in victory of 

reengineering, however just while the organizations accept a transform in approach 

concerning the function of the IT (Attaran, 2004). Devoid of creative management 

and support, most IT transforms will be unsuccessful and there is modest probability 

that innovative forces can be assembled to assist process redesign and organizational 

changes (Attaran, 2004). 

 

Albadvi et al., (2007) found organizational infrastructures further noteworthy 

over other intervening variables that have been proposed in the linked literature in 

compare to other IT complementary. As said by Boyer et al. (1997), researchers have 

frequently identified the productivity paradox as a malfunction to stabilize 

investments in IT by means of investments in the infrastructure to support it 

(Brynjolfsson, 2000, Meredith 1987, Ettlie 1988, Zuboff 1988 cited by Albadvi et al., 

2007). “Although IT provides powerful new capabilities for firms, these capabilities 

can only be fully realized when companies also invest in organizational 

infrastructures, such as providing quality leadership, empowering workers, 

decentralization, team working and process management provide one of the keys for 

unlocking the enormous potential of IT” (Albadvi et al., 2007). Figure 5 shows the 
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theoretical outline which is demonstrated by Albadvi et al. (2007). This model shows 

how organizational infrastructure interaction effected company’s performance. 

 

 
Figure 5. Framework of the impact of IT on firm performance considering the role of intervening 
variables 
Source: (Albadvi et al., 2007) 
 

Productivity paradox is a study filed regarding IT and productivity. One of the 

most significant clarifications of productivity paradox is the function of organizational 

complementary investments, which organizations ought to invest on them to 

comprehend further productivity (Boyer et al., 1997). 

Lau et al. (2001) examined the result of “complexity, formalization, 

decentralization, span of control, outsourcing and lateral communication” as the 

issues of structure, and “team working” and education as organization culture (Lau et 

al., 2001; cited by Albadvi et al., 2007).  

Brenham et al. (2001) regarded devolution and investment on human capital as 

IT complementary investments. They wrapped up that superior levels of IT are 

connected with augmented allocation authority, superior levels of proficiency and 

learning in the work force (Brenham et al., 2001). According to Albadvi et al., (2007), 

Lucas et al. (1993) realized that presentation of financial imaging system effected in 

developments to customer service, managing of official documents, advanced-quality 

images, enhanced search pace, and expenditure, time and staff lessening (Lucas et al., 

1993; cited by Albadvi et al., 2007). 
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2.8. Conceptual Framework 
 

By considering organizational infrastructure investment and emphasizing on it 

as one of information technologies complementary, this thesis is going to evaluate the 

impact of interaction and integration between information technologies and inter-

organizational infrastructure investment on firms’ performance. Figure 6 shows 

conceptual model for this thesis. This model is adopted and integrated of three models 

which were mentioned in this chapter; Which are are figure 2: IT complementary 

interaction with IT model (Keramati and Albadvi, 2006), Figure 3: Model of process 

oriented approach on IT impact on performance (Radhakrishnan et al., 2008), and 

finally figure 5: The theoretical frame work which consider organizational 

infrastructure as one of intervening and complementary investment variables (Albadvi 

et al, 2007). 

 

 
Figure 6. Conceptual Framework 
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2.9. Hypothesis 
 

Hypothesis is a definite declaration for prediction. It goes further than 

theoretical phrases and targets concrete terms for conversing what you anticipate to 

learn in your research. A particular study may have single to various hypotheses. 

These hypotheses assist to discover different fields of research further 

comprehensively to foresee various statements (Trochim, 2006). 

The arrangement of hypotheses regarding organization performance is as the below: 

H0: the antecedent factor cause no positive impact on performance 

H1: the antecedent factor cause positive impact on performance 

The other effects that performance is not participated in hypotheses are as follows: 

H0: the antecedent factor has no effect on the dependent factor 

H1: the antecedent factor has effect on the dependent factor 

There are different hypothesis, which should be tested in order to show the 

proposed relations among latent variables. Figure.7 shows hypothesis of this thesis. 

These hypotheses are: 

Figure 7. Hypothesizes of conceptual model 

(H1): The greater operational process capabilities improved, the lower improvement 
in performance. 

(H2): The greater managerial process capabilities improved, the lower improvement 
in performance. 
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(H3): Interaction between information technologies and investment on organizational 
infrastructure has no positive effect on performance. 

(H4): Level of IT use in organization has no positive influence or impact on 
operational process of organization. 

(H5): Level of IT use in organization has no positive influence or impact on 
managerial process of organization. 

(H6): Influence of IT on operational processes has no effect on create and improve 
operational process capabilities. 

(H7): Influence of IT on managerial processes has no effect on create and improve 
managerial process capabilities. 
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CHAPTER 3 

METHODOLOGY 

 

3. Methodology 

 This chapter discusses the research methodology of this dissertation. It 

initiates with research purpose and research approach. It also outlines research 

strategy and sampling methods. Ultimately, it presents validity and reliability of 

measurements, applied in this research. 

 

3.1. Research Purpose 

Research can be classified into various categories depending on the nature of the 

objective or research problem. The purpose of the academic research can be 

exploratory (ambiguous problem), descriptive (aware of problem), or explanatory 

(clearly defined problem) (Saunders et al., 2000; Malhotra, 2006).  

 Exploratory Research 

According to Zikmund (2000), exploratory research is performed to illuminate the 

nature of the research problem. Consequently, exploratory research is proper to use 

while there is modest former knowledge of the research problem (Malhotra, 2006). 

Saunders and Thornhill (2003) stated that exploratory research is beneficial since it is 

flexible to modification. 
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 Descriptive Research 

Zikmond (2000) elucidates descriptive research as, when research problem is 

acknowledged but the researcher is not entirely alert of condition. While a special 

phenomenon of the nature is under examining, it is explicable that research is required 

to depict it, to clarify its properties and internal relationship (Huczynski and buchanan 

1991).  According to Zikmond (2000), descriptive research will respond who, what, 

where and how questions and not enlighten the reason of the outcomes. 

 

 Explanatory Research 

The stress of explanatory researches is on examining a dilemma or phenomena 

with the aim of founding causal relationship amid variables (Saunders, et al., 2000). 

Normally, exploratory and descriptive researches are conducted primarily; 

subsequently, explanatory research tries to generate and explain patterns related to 

phenomenon of interest (Saunders et al., 2000). 

 

The starting point of our research purpose is the research problem, that are the 

effects of information technologies on distribution firm’s performance and processes, 

and the impact of interaction between IT and organizational infrastructure investment 

on improvement of distribution companies’ performance. Depending on research 

problem, literature review has been conducted with the aim of specifying research 

questions and construct framework. The research purpose and research question 

disclose that this study is principally explanatory.  

 

3.2. Research Approach 

3.2.1 Inductive versus Deductive Research Approach 

 The two theoretical research approaches offer two diverse methods of reaching 

conclusions while performing research. The inductive research approach may be 

described as “The logical process of establishing the general proposition on the basis 

of observation of particular facts” (Zikmond, 2000). The inductive data engages in 

gathering data and extending theory because of data analysis (Saunders et al., 2000). 

The deductive research approach may be identified as “the logic process of deriving a 

conclusion from unknown premise or something known to be true” (Zikmond, 2000). 
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 Whilst coming to a decision about what research approach to take on, 

Saunders el al. (2000) proposes several conditions. The former and conceivably the 

most significant measure is the kind of the research subject. 

 It is frequently appropriate to employ the deductive approach. On the contrary, 

while exploring a novel topic with modest accessible literature about it, it may be 

more proper to apply an inductive approach (Baraghani, 2008). The time existing for 

the research is a further issue that is required to be noticed. Inductive research is 

frequently more time consuming since it is founded on a longer period of data 

gathering and examination, and the thoughts come out steadily (Baraghani, 2008). 

The threat engrossed may be a subject as well. The inductive research strategy 

engrosses the risk that no functional data model and theories will come out. The 

deductive research approach is regularly a minor risk approach. Even supposing there 

are several risks; for instance, non-yield of questionnaires (Baraghani, 2008). 

This research is deductive for the reason that theories are surrounded by the 

field and outcomes were reached from theories. The deductive research strategy is 

suitable owing to the restricted time existing for this research and the minor risk 

engrossed. Accordingly, this dissertation with goal of finding degree of relation and 

impact of information technologies on distribution companies’ performance while 

considering organizational infrastructure is mentioned as complementary is a 

deductive research. In fact, deductive researches attempt to employ a broad perception 

and narrow it down to examinations. The series as it is revealed in the figure 8 is top 

down; whereas, inductive researches are vice versa and they set out bottom up. 

 

 

 

 

 

 
Figure 8: Deductive and inductive reasoning 

Source: (Trochim , 2006) 
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3.2.2. Qualitative and Quantitative Approach 
 
 Approach to this research question can be arranged with either qualitative or 

quantitative methods. Applying qualitative or quantitative technique will not eliminate 

the other one. Interestingly, this thesis has employed both these two techniques. 

Quantitative research involves numerical illustration and exploitation observation for 

the reason of unfolding and clarifying the phenomena that those observations imitate, 

qualitative research on the other hand involves non-numerical assessment and 

explanation of examination for the reason of determining the underlying connotations 

and outline of relationships (Babbie, 1983). Qualitative research highlights the 

procedure and significance that are not strictly inspected or measured, in terms of 

number, amount of strength or occurrence. Quite the reverse, quantitative research 

concentrates on assessment and examination of causal relationships among variables, 

not procedures (Babbie, 1983, Easterby et al., 1991; Miles and Creed, 1995; 

McDaniel and Gates, 1996;  Casebeer and Verhoef, 1997; Zikmond 2000). 

3.2.2.1 Qualitative Approach 
 
 In this approach data collected with support of secondary data analysis, 

experience surveys, focus groups or two-stage designs. Interview is one of the 

dominant tools of this thesis to acquire ideas of the interviewees. This method is a 

managerial one that facilitates interviewer to seize the thoughts and opinions of 

respondents on a topic. In this research, we applied in-depth-interview as a qualitative 

approach. 

 Participants in Qualitative Phase 
 
 A total of eight distribution companies’ sales managers and IT managers and 

distribution IT solution provider managers in various companies around Tehran 

participated in the qualitative phase of this study. Of this number, all were male. 

Three of them were IT managers, three of them were sales managers and the last two 

were IT solution provider companies’ managers. 
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 Instrumentation for Qualitative Research 
 
 To seek out the participants’ attitudes regarding what information technologies 

are used in Iran distribution companies, what the core processes of distribution in Iran 

distribution companies are and also categorizing processes in different groups and 

allocate appropriate capabilities to them; they interviewed in face-to-face individual 

interviews. The kind of the interview conducted in this study was that of in-depth 

interview. Distribution companies’ IT managers and IT solution provider companies’ 

manager were asked about applications of information technology, which are used in 

distribution chain. In addition, they were asked about list of information technologies 

that were mentioned by researchers in literature about using them in supply chain and 

distribution. Furthermore, sales managers were asked about core processes of 

distribution and transportation in Iran and again they were asked about the processes 

that researchers had indicated them in literature. 

 

 Procedure of Qualitative Phase of Research 
 
 Appointments were made with the participants, and eight one-to-one half-

structured interviews based on nine open-ended questions were audio taped with the 

permission of the participants. The shortest interview lasted about thirteen minutes 

while the longest one lasted about two hours. The participants were informed about 

the purpose of the study prior to conducting the interviews. The interviews were then 

transcribed, and finally 20 pages in Microsoft Word (version 2007) were yielded. The 

results of this stage is the guideline for categorizing and including information 

systems and technologies in final questioner without omitting or denying any 

necessary item. 

 

3.2.2.2. Quantitative Part 
  

After obtaining the results of the content analysis and comparing them with 

the supportive literature, the researcher went through designing an item pool. A pool 

containing 115 items was designed first which 47 items were related to applications of 

information technologies used in distribution companies, 38 were linked to main 

processes and 30 item dedicated to capabilities of processes in distribution companies 
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in Iran. After grouping the items under different categories, number of the items was 

reduced to 91, 36 items for information technologies’ applications, 26 for processes 

and 29 items for capabilities. 

 

 Pilot Study 
 

A requisite phase of questionnaire development is ‘field testing’. According to 

Dornyei (2003), field-testing “is piloting the questionnaire at various stages of its 

development on a sample of people who are similar to the target sample the 

instrument has been designed for”. Accordingly, once the semi- final side of the 

questionnaire was set, the pilot study was performed in two stages. 

 

1. Initial Piloting of the Questionnaire 
 

In the first stage of the pilot study, the ultimate version of the questionnaire 

was evaluated by two university professors lecturing at the industrial engineering and 

management Department of Tarbiat Modares University and Tehran Azad University 

to validate various aspects of the questionnaire counting wording of the items and 

design and format of the questionnaire. They offered the functional and constructive 

comments and feedbacks concerning the wording of several items. Following 

applying their comments, the ‘near-final’ questionnaire was organized for the second 

stage of the pilot study. 

 

2. Final Piloting 
 

The near-final questionnaire was directed among 18 participants who were 

working at 9 various distribution companies in Tehran. Outcomes of the pilot study 

were fed into SPSS to verify the reliability of the instruments applying Cronbach 

Alpha reliability. 
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 Participants in Final Quantitative Part 
 

The participants in the second part of the study were 286 sales managers/IT 

managers who were working at 135 different distribution companies in different cities 

around Tehran. Main correspondents in this research were companies, which their 

participations consist of IT managers’ and sales managers. 11 participants were 

female, and 275 were male. 195 participants were sales managers and others were IT 

managers of distribution companies. The respondents’ working experience ranged 

from one to 30 years. The type of data sampling was ‘convenient sampling’. 

 Instrumentation of Quantitative Phase 
 

The participants of the research filled out the 135-item questionnaire, which 

was built up based on the outcomes of the content analysis and the supportive 

literature, and modified after the pilot study. Items of the questionnaire were written 

in statement format. The questionnaire was of a likert scale containing five levels 

extending from 1 (no effect, no improvement, very lower) to 5 (strong effect, extreme 

improvement, very higher). The questions which participant were requested to reply 

from view of their companies were demonstrated in appendix B. 

 Procedure of Quantitative Phase 
 

286 questionnaires were administered through face-to-face contact or by 

applting Fax and Email. Among this number, 111 questionnaires were completed 

through face-to-face meeting and others received letter by mail or Fax. Out of these 

286 questionnaires, 91 ones were discarded for diverse reasons. Some questionnaires 

were not answered thoroughly; some were filled chaotically; lacked internal 

consistency and several discarded since respondent did not have satisfactory 

knowledge for complete the questionnaire. In consequence, overall, 195 

questionnaires as our cleaned data proved practical for the purpose of data analysis 

and these questioners were related to 109 distribution companies. 
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3.3. Research Strategy 

 
There are five chief research strategies; “experiments, surveys, archival analysis, 

history and case studies” (Yin, 1994). Each of the five techniques has its benefits and 

drawbacks depending on the subsequent three circumstances (Yin, 1994): 

 

 The kind of the posed research questions.   

 The amount of power an investigator has over definite behavioral incidents.  

 The level of focus on contemporary as opposite to historical incidents.  

 

Identifying the kind of research question is the main way of opting research 

strategy; “Who”, “What”, “Where”, “How” and “Why” are the categorization method 

for the kinds of research questions (Yin, 1994). Two possibilities require to examine 

by inquiring the “What” question. Initially, some kinds of what questions are 

reasonable for performing an exploratory research and the aim is to extend applicable 

hypotheses and proposals for additional queries (Yin, 1994). Each of the five research 

strategies can be applied in that situation; for instance, an “exploratory survey”, an 

“exploratory experiment”, or an “exploratory case study” (Yin, 1994). The second 

kind of what question is really a type of “how many” or “how much” row of question 

and the results make a particular circumstances. While the research just centers on a 

few objects from several diverse aspects, and when the researchers inquire “How” and 

“Why” queries case studies are applied (Yin, 1994). Case studies are also applied 

while the researchers have modest power and the focus sets on contemporary 

experience surrounded by real-life framework. The boundaries among the techniques 

are not constantly quick and obvious, and they frequently overlap each other (Yin, 

1994). 
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Table 1. Relevant situations for different research strategies 
Strategy	 Research	Question

Form	
Any	control	on

Behavioral	Events	
Focuses	on	

Contemporary	Events	

Experiments	 How, Why Yes Yes	

Surveys	 How, what, Where 
How many 
How much 

No Yes	

Archival	
Analysis	

How, what, Where 
How many  
How much

No Yes/	No	

History	 How, Why No No	

Case	Study	 How,	Why No Yes	

 
Source: Yin  (1994) 

 

 The main goal of this study is to find the information technologies applications 

influencing on processes to create processes capabilities and assess that how much 

these capabilities improve firm performance by considering organizational 

infrastructure and from managers’ points of view. In fact, the study focuses on 

contemporary incidents, does not necessitate control over behavioral incidents. The 

research question of this study is in shape of what and how much so the most fitting 

strategy is survey. 

3.4. Sample Selection 

The population of interest was defined as distribution companies. Since we were 

interested in concepts of processes of distribution companies and information 

technologies effect and use, the respondents are sales managers and IT managers in 

distribution companies. 

Table 2. Summary of Sample Selection 
Elements IT Managers and Sales Managers 

Sampling Unit Iran pharmaceutical, cosmetics and FMCG distribution Co. 

Duration 15 November 2007 to 30 February 2008 
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3.4.1. Selecting Sampling Techniques 
 

The central scheme of sampling is that, by choosing several elements in 

population, we might reach to conclusion concerning the whole population (Cooper 

and Schindler, 2003). A population aspect is the topic on which the measurement is 

being obtained (Cooper and Schindler, 2003). A population is the whole set of 

elements about which we desire to create several inferences. There are various 

convincing explanations for sampling, counting: (1) minor cost, (2) greater 

correctness of outcomes, (3) greater rate of data gathering, and (4) accessibility of 

population components (Cooper and Schindler, 2003). 

Actually, there are two major classes of sampling that are called probability 

sampling and non- probability sampling (Saunders et al., 2000). Probability sampling 

is derived from the idea of random selection, a restricted process that declares that 

every population component is given an identified nonzero probability of collection 

(Cooper and Schindler, 2003). On the contrary, non- probability sampling is random 

and biased (Cooper and Schindler, 2003). Probability sampling is mainly linked with 

survey–based study where researcher requires to create inferences as of the sample 

regarding a population to reply the research questions or to meet research goals 

(Saunders et al., 2000). In probability sampling, sampling elements are chosen 

arbitrarily. If performed accurately, probability sampling promises that the sample is 

representative (Hair et al., 2003). Non-probability sampling offers a variety of 

substitute methods derived from researcher’s subjective decision (Saunders et al., 

2000). As said by Samuel et al., (2003), the majority of non-probability sampling 

techniques are Convenience Sampling methods, which engross choosing sample 

elements who can offer essential information and who are further obtainable to 

participate in the research. Convenience sample facilitates the researcher to terminate 

plentiful interviews cost effectively and swiftly, although they suffer from choice 

favoritism owing to the variation of target population (Hair et al., 2003). 

 Judgment Sampling: Researcher’s judgment is applied to choose sample 

members and it includes a precise goal (Hair et al., 2003). “Group of people who have 

knowledge about particular problem they can be selected as sample element” (Hair et 

al., 2003; cited by Baraghani, 2008). Sometimes it referred as “a purposive sample 
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because it involves a specific purpose. Judgments sampling is more convince and low 

cost involvement” (Hair et al., 2003; cited by Baraghani, 2008).   

 Quota Sampling: The purposes of quota sampling are to encompass 

proportional representation of the sections of the target population for the entire 

sample; and the definite attributes illustrate the components of the population (Cooper 

and schindler 2003). In quota sampling the researcher describes the strata of the target 

population verifies the whole size and collection of a quota for the sample 

components as of each stratum (Samouel et al., 2003). 

      In this thesis, we used non-probability sampling. Sampling was unrestricted 

and various methods of non-probability sampling were applied in sample selection 

stage of this thesis. Considering applying convenient sampling in pilot test, we 

applied judgmental, quota and snowball sampling method. 

 In fact, the focus of this research is on distribution companies since they are 

one of the greatest classes of IT users in close direction with their processes. In 

addition, various distribution companies are the superior investors on information 

technologies whereas some other distribution companies have not invested a great 

deal on information technologies’ application such as information management 

system. Accordingly, this was a great chance to evaluate the comparison between 

companies of industry, in which the degree of using information technologies is 

different. 

Due to financial problems and un-industrialized economy of Iran finding 

category of distribution companies were complicated. According to meetings with 

managers of Iran distribution association, attending in diverse exhibitions, study 

databases of  Iran distribution companies and other resources, class of FMCG, 

pharmaceutics, and cosmetics distribution companies were elected. 

By applying purposive non-probability sampling and simultaneously by 

applying snowball method and asking the respondents to locate the companies who 

possess similar characteristics and core processes, we could elect sample components 

to conform to various criteria.  
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3.4.2. Company Selection 
 

In Iran there are numerous distribution chain structures and each of them have 

diverse processes and techniques, but we selected companies with most compatibility 

to the structure of the distribution that was stated in this thesis. Accordingly, for 

gaining best output, we elected the companies with the same phases in distribution 

chain and processes. We employed distribution companies’ databases, which were 

obtainable within Iran distribution association, and other databases regarding food and 

medicine distributors, but none of these databases were dependable and complete. In 

order to boost the number of companies in this survey, we applied snowball technique 

and requested respondents to name companies, which have analogous processes with 

them. By comparing their outcomes with our database, we could have access to more 

distribution companies. 

 

3.4.3. Respondent Selection 
 

Respondent should be those with the most appropriate knowledge with the 

intention of boosting validity. In distribution chain, the people who concurrently have 

high liability for procedures and need information regarding information technologies 

applications, which are applied in companies, are sales managers and IT managers of 

distribution companies. Therefore, in this research, we have elected sales and IT 

mangers of distribution companies. 

 

3.5. Questionnaire 
 

 Subsequent to a comprehensive literature review, the questionnaire was 

developed. The questionnaire was translated to Farsi language. After translating, pilot 

study was performed in order to recognize and remove potential problems. They were 

requested to review the questions and to reveal any unclear and vague points in the 

questions. According to their comments, the questionnaire was refined for simplicity. 

This sector were initiated with definitions in diverse kinds of variables like 

demographic, which were applied in descriptive statistics and constructs. The 

questionnaire applied in this study has been adopted from Albadvi et al., (2007). 

However, these questions were not significantly verbally translated to Persian 
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language and investigated in various phases of pilot tests with professors, greatly 

participated managers and students. Sample questionnaires are presented in Appendix 

B. 

 

3.5.1. Constructs 
 

 All factors, indicators and constructs, used in model, were broadly discussed 

in literature review chapter. Although most of construct and indicators were supported 

by key articles and other evaluated literature in this thesis, there are a small number of 

variables, which were added to measurements derived from domain knowledge and 

professionals’ opinions’. However, the general outline of model and major constructs 

and the classification and organization of categories are totally founded on main 

papers or literature review. 

Questions of the questionnaires were designed to measure following factors: 

 Information technology use 

 Organizational infrastructure investment and attention 

 Process influence by information technologies 

 Process capabilities improvement 

 Distribution companies performance 

With help of the review of articles, significant factors were extracted. Furthermore, by 

working on the key articles (Keramati and Albadvi, 2006; Albadvi et al., 2007; 

Radhakrishnan et al., 2008), foremost latent factors were extracted in order to 

examine if these elements are representative of their indictors or not.  

These questionnaires were designed to go profoundly throughout these latent factors: 

 Extension of information technologies application applied in distribution 
corporations 

 Emphasis of firms on organizational infrastructure 

 The degree of which business processes were affected or altered 

 Development of  processes capabilities 

 Performance of corporation in comparison with competitors for the previous 2 
years 
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3.5.2. Constructs’ Measurement 
 

Processes are classified in to two chief categories that are operational and 

managerial processes derived from Davenport’s (Davenport, 1993) categorization of 

organizational process. Measurements and their respected category are enlightened in 

table 23 appendix C. 

In addition, capabilities are classified into two major clusters. These two 

groups are Operational and managerial capabilities according to Radhakrishnan et al., 

(2008) model and approach (Figure.3). “There is a hierarchy of capability metrics—

firm level metrics that reflect aggregated process outcomes within the firm and non-

aggregate metrics at the process level” (Radhakrishnan, 2008). “The best process 

capability measures are reflected by non-aggregate metrics at the process level” 

(Radhakrishnan, 2008). Such results are distinctive for each procedure. For example, 

“outbound logistics can be assessed through delivery time, decision-making processes 

by decision quality; customer service processes by customer satisfaction” 

(Radhakrishnan, 2008). Measurements and their respected groups are clarified in table 

24 appendix C. 

Information technologies usage and application classified according to 

Albadvi et al. (2007) model for evaluating the impact of IT on firms’ performance 

taking into account the role of organizational infrastructure. In their paper they 

classified information technologies usage in firms in seven clusters which are IT in 

communication, IT in planning, IT in quality control, IT as support for decision-

making, IT in managerial affaires, and lastly IT in financial issues (Albadvi et al., 

2007). Even though the study of this thesis is performed on diverse industries and 

companies with different activities, their category of IT employment in company 

entirely cover all features of information technologies in both industries (distribution 

and manufacturing).  

A record of information technology usage in companies on literature is drawn 

out by Albadvi et al. (2007). Since variables are straightly immeasurable, their 

measurement necessitates scale description. Therefore, 35 measures have been 

defined to evaluate IT in organizations (Appendix 1). Respondents were requested to 

specify the application rate of each technology on a Likert scale from 1 (not used) to 5 

(very frequently used). In IT and performance, researchers like Grover, et al. (1998), 

mainly performed literature and evaluated IT in organizations using subjective 
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criteria. Measurements and their respected groups are described in table 22 appendix 

C. 

Organizational investments are categorized according to Albadvi et al., (2007) 

model into six clusters. They are allocation of authority, decentralization, education, 

teamwork, process administration and association with customers and suppliers. The 

major intention in this section was to estimate the prominence of companies on any of 

above criteria of organizational infrastructure for present and potential of organization 

in investment on such infrastructures. One category was adjoined to this division that 

is technology. Derived from these measurements, organizations particularly 

management accentuate on applying and adopting novel technologies. This construct 

inserted here based on professionals’ opinion in qualitative stage of thesis. However, 

it will be seen how this novel variable will be excluded from data. Measurements and 

their respected groups are described in appendix C. 

 

3.5.3. Indicators 
 

By aid of main articles, broad exploring through literature disputing with 

respect to assessing firms, supply chain, and transportation performance which had 

been discussed in section of ‘measurement of construct’ and by means of opinions and 

advises of professionals variables related to constructs have been set up. Table.3 

demonstrates indicators of this thesis. 

 
Table 3: List of Indicators 

 Information Technology Use  Processes capabilities 
 Communication IT  Operational process capabilities 
1 e-mail 62 Reduce warehousing cost 
2 Fax 63 Reduce inventory cost, inventory level and 

inventory turns 
3 Mobile 64 Reduce transportation cost 
4 GPRS 65 Reduce delivery time 
5 GSM 72 Better service quality 
6 LAN: Local area network 73 Delivery reliability 
7 EDI: Electronic Data Interchange 74 Identify potential markets 
8 WAN: Wide Area Network 83 Reduce communication cost 
9 MAN: Metropolitan Area Network 84 Improve communication and collaboration 

efficiency  
10 Wireless networks: Wi-Fi,  Wimax 85 Better Decision quality 
 Planning IT 86 Allocation and utilization efficiency 
11 Project management software 87 Better planning 
12 Computer  Aided distribution 

planning 
88 Increase enhancement of the new market entry 

 Operations IT 89 Higher level of processes innovations 
13 (PDA)Personal digital assistance 90 predictability 
14 Warehouse management system  Organizational infrastructures 
15 Transportation management system  Empowerment 
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16 Inventory management system 91 Giving authority of scheduling to the workers 
17 Wireless tracing system (RFID, GPS 

and etc) 
92 Giving the authority of inspection and quality 

control to the workers
18 Order handling system 93 Changes in managers responsibilities 
19 Procurement/Import system 94 Giving workers a broader range of tasks 
 Quality control IT  Decentralization 
20 Process quality control 95 Giving authority of recruitment to middle managers 
21 Product quality control 96 Giving authority of workers 

assignment to middle manager 
 Decision support  IT 97 Giving authority of workers control to middle 

manager 
22 Data analysis systems 98 Giving authority of financial resources assignment 

to middle manager 
23 Graphic data presentation tools 99 Giving authority of physical assets assignment to 

middle manager 
24 DSS: Decision support system  Training 
25 SIS: Strategic information system 100 Improving supervisors training 
 Administrative IT 101 Improving workers training 
26 Databases (like personnel databases) 102 Improving direct workers motivations 
27 Time sheet  Team work 
28 Work flow management system 103 Permanent project teams 
29 Training system 104 Matrix organization  
30 Performance Analysis system Process management and customer relationship 
31 Report generator systems 105 Process management 
 Financial IT 106 Statistical process control 
32 Payroll system 107 Assessment of processes 
33 Computer aided capital asset 

management 
108 Continues improvement of processes 

34 Financial system 109 Customer needs assessment 
35 Invoice system 110 Customer satisfaction measurement  
 Operational Processes 111 Customer relationship management 
 Production and operation process  Transaction with supplier 
36 Warehouse processes 112 Supplier relationship management  
37 Inventory management processes 113 Improvement of financial exchange with suppliers 
38 Transportation processes 114 Strategic position of supplier 
39 Order taking processes 115 Successful venture with supplier 
40 Order flow processes  Technology 
41 Product return processes 116 Use of new technologies involvement 
 Product and service enhancement 

process 
 Performance 

42 Quality control of product  Customer result 
43 Quality control of processes 117 Customer satisfaction indicators 
 Sales and marketing process 118 Customer relation 
44 Market research processes  Employee results 
45 Advertisement and promotion 

processes 
119 Staff satisfaction indicators 

46 Forecasting and manage demand 120 Staff performance indicators 
 Supplier relation process  Operational performance 
47 Product procurement processes 121 Flexibility to change volume/Responsiveness 
48 Inbound logistics 122 Total processes cost 
49 Product return processes 123 Processes cycle time 
50 Information and financial transaction 

processes 
124 Cash to cash cycle time 

51 Customer relation process 125 Delivery performance 
 Managerial Processes 126 Order fulfillment 
 Administration, coordination and 

communication processes 
 Growth 

52 Control the personnel 
performance(specially visitors) 

127 Sales growth 

53 Administration processes 128 Return on investment (ROI) 
54 Coordination processes 129 Market share 
55 Communication processes 130 Return on asset(ROA) 
 Decision making processes 131 Number of new customer 
56 Financial and budgeting processes 132 Number of new customer contact 
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57 Resource utilization and allocation 
processes 

133 Number of new product to market 

58 Strategic planning 134 Number of new markets (geographic) 
59 New product planning (Addition to 

distribution basket) 
135 Brand awareness 

60 New market entry planning  
 Innovativeness processes 
61 RandD planning and processes 

 
 

3.5.4 Demographic Variables 
 

With the aim of completing descriptive statistics and discovering some general 

information regarding the respondents, some demographic variables designed as 

below: 

Table 4: Demographic Variables 
1 Number of Staff 

 Less than 100 
 Between 10 and 200 
 Between 200 and 500 
 Between 500 and 1000 
 Between 1000 and 2000 
 More than 2000 

2 Products Type: 
 FMCG (fast moving consumer goods) 
 Drugs and pharmaceutical product 
 Detergents 
 Cosmetics 

3 Organizational position of respondent 
 Managing Director 
 Commercial Manager 
 IT manager 
 Sales Manager 
 Other Decision Makers 

4 Age of company 
 Less than 5 
 Between 5 and 10 years 
 Between 10 and 20 years 
 Between 20 and 40 years 
 More than 40 years 

5 Age of use of information technologies applications in companies 
 Less than 1 
 Between 1 and 5 
 Between 5 and 10 
 Between 10 and 20 
 More than 20  

 
Figure 9-13 illustrate the presentation of demographic data of respondents and 

surveyed companies. Focal point of this thesis in keeping with the sampling method is 
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on large distribution companies. It is obvious from data that most of reviewed 

distribution companies are distribution companies that are involved with FMCG. 

 
Figure 9. Number of staff of distribution companies 
 

 
Figure 10. Product which distribution allocated to 
 

 
Figure 11. Position of respondents in organization 
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Figure 12. Age of distribution companies 
 
 
 

 
Figure 13. Age of information technologies usage in distribution companies 
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This research has not been done in Iran before, so there was nothing to employ as a 

source. Furthermore, this research requires new thoughts of managers due to its novel 

definitions and questions i.e. directors should have replied questions with fresh 

subjects of conversations. All of the above stated evidently the role of primary data 

for conducting this research. 

   In this study, survey is used as a data gathering technique. As we stated before, the 

major objective of this study is to uncover the degree of impact of information 

technologies on firm performance. Data gathering was performed in 135 distribution 

companies and their branches in Iran, from the middle of November 2007 to the 

middle of February 2008. Total number of distributed questionnaire was equal to 286 

(IT and sales manager) from 135 distribution companies, from which 91 were 

incomplete as of 26 companies, so the sample size of this study was 109. 

 

3.7. Data Analysis Framework 
 

There is not any objective framework to model making and assessment. 

Nonetheless, some studies have recommended a more reliable approach to such 

application. Mulaik and Millsap (2000) proposed a four-step  approach consisting of 

1) Common factor study to found the number of latent factors, 2) Confirmatory factor 

examination to validate the measurement model, 3) Assessment of the structural 

model, and 4) Check nested models to obtain the most parsimonious one (Mulaik and 

Millsap, 2000). This thesis analysis framework has two chief stages namely, 

Exploratory Data Analysis (EDA) and Confirmatory Data Analysis (CDA). In the 

subsequent section, each stage will be briefly argued. 
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3.7.1. Exploratory Data Analysis (EDA) 
 
 EDA is a method to data analysis that utilizes various techniques to maximize 

insight into a data set, discover underlying structure, extract significant latent factors, 

and distinguish outliers and anomalies. In the EDA stage, we have four major tasks 

counting: 1) data cleaning, 2) descriptive statistics, 3) cluster analysis, and 4) factor 

analysis (Dehkordi, 2008). The outputs of EDA stage comprise cleaned and 

preprocessed data, groups of respondents and outliers. Outlier cases must be 

eliminated from the dataset. Cleaned data are the major output of stage 1 and are 

straightly supplied to the subsequent stage. Consequently, the outcomes of this task 

are applied for sampling goals in the CDA stage.   

3.7.2. Data Analysis Confirmatory Analysis 
 

According to the research question and as it is explained in previous sections, 

we are facing with several variables. On the other hand, multivariate analysis includes 

a group of techniques that can be applied while various measurements are made on 

each entity or item in one or further samples (Rencher, 2002). 

In this thesis, diverse multivariate methods can be applied; however, in accordance 

with our research questions and our model, which is derived from the literature, there 

will be several restrictions. Primarily, we have complex indirect relations among our 

variables, which end in incompetence of simpler techniques such as multiple 
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Evaluation

Experts and
Domain Knowledge

Respecification 

Final Model 

Unsatisfactory 
Model 

Satisfactory Model 

Figure 14. Iterative Process of SEM model building
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regression analysis. Subsequently, measuring several variables of interest of this study 

is not effortless and straight forward, and ultimately our needs in this study could not 

be fulfilled by applying just a simple analysis technique such as factor analysis or 

multiple regression. 

According to the above restrictions and the influence of structural equation 

models (SEMs) in the analysis of intricate relations, we will employ this technique of 

analysis in our study. As Klein and Moosbrugger, (2000) stated, SEM amalgamates 

diverse statistical theories such as “confirmatory factor analysis”, “path analysis”, 

“multiple regression”, “ANOVA” and “simultaneous equation” models (Klein and 

Moosbrugger, 2000). Nevertheless, SEM cannot entirely fulfill our needs in this study 

as one of the research questions is regarding the interaction among various latent 

variables (Organizational Infrastructure and IT Usage). These interactions among 

latent variables result in a non-linear outcome in our equations and consequently, the 

model cannot be explained as a simple linear model, since the normality hypothesis of 

the interaction term will be defied. Therefore, we need to apply Latent Moderated 

Structural Equations method (LMS) to build up the statistical model and approximate 

its coefficients.  

 

3.7.2.1. Latent Interaction Effects 
 

In the framework of structural equation models, we have just linear relation 

among various latent variables. In several cases, such as our study, theory may 

propose various nonlinear interactions among latent variables. It indicates that, the 

stage of one dependent (exogenous) variable is noteworthy in the grade of the relation 

between a further dependent (exogenous) variable and the independent (endogenous) 

variable. This will be indicated in the equations as the result of two independent 

variables and consequently there will be a nonlinear phrase in the equations. Several 

researchers prior to 2000, tried to explain models counting nonlinear interaction 

effects (Aiken and West, 1991; Cohen and Cohen, 1975; Jaccard et al., 1990; Schmitt, 

1990; cited by Klein and Moosbrugger, 2000), but in roughly all of these techniques, 

the method do not apply particular information of the allocation of interaction phrase, 

and subsequently is not precise enough. There are five practical problems in modeling 

interactions of latent variables in SEM (Moosbrugger et al., 1997): 
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1- Measurement errors of indicator variables. 

2- Nonlinearity of parameters. 

3- Mean structures 

4- Variable transformation problems. 

5- Non-normality of variables. 

More comprehensive explanations regarding the above difficulties could be 

noticed in (Moosbrugger et al., 1997) and it is out of the scope of this thesis. Various 

methods are built up to conquer the above setbacks and a summary of diverse 

methods trying to solve latent interaction problems is illustrated in Table 5. 

First three intricacies can be solved rather straightforwardly along with techniques 

that had been built up for facing latent interaction problems and the fourth setback is 

independent of technique of estimation. The new LMS technique, offered by Klein 

and Moosbrugger, (2000), solved the model whereas considering the non-normal 

distribution of the interaction. 

 

3.7.2.2. Latent Moderated Structural Equations (LMS) 
 

In 2000, Klein et al., presented a novel technique that utilizes the sort of 

multivariate non-normal distribution in latent interaction models. This technique 

employs EM-algorithm (Estimation Maximization Algorithm) that can be adjusted to 

non-normal distributions and yields ML approximates of the model parameters. The 

estimates presented applying this model is consistent, unprejudiced and proficient.  

LMS is derived from a study of the multivariate density function of the 

indicator variables, which consider the non-normal distribution of product terms 

clearly (Moosbrugger, et al., 1997; Klein and Moosbrugger, 2000). The outcome of 

the density analysis provides a symbol of the distribution of the Joint indicator vector 

as a restricted mixture of normal distributions (Moosbrugger, et al., 1997). This 

causes it probable to utilize the mathematical configuration of the product phrase for 

the assessment process devoid of loss of statistical information (Moosbrugger, et al., 

1997). By adjustment of the EM algorithm to the mixture distribution, LMS supplies 

an iterative calculation of maximum likelihood approximates for the model 

parameters. The components of the novel method are clarified regarding the 

elementary latent interaction model (Moosbrugger, et al., 1997).  
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Table5. Methods developed for the analysis of latent interaction model 

Source: (Moosbrugger, et al., 1997) 
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Given that the structural equation comprises the product phrase 1 2 the indicator 

variable y does not pursue a normal distribution (Klein and Moosbrugger, 2000). 

 Nevertheless, the conditioned variable y| 2 ( 2 is the moderator variable) and 

the conditioned joint indicator vector (X1, X2, X3, X4,y) | 2 pursue a normal 

distribution (Moosbrugger, et al., 1997). The LMS method uses the relations between 

unconditional and conditional distributions and estimates the multivariate density f of the 

joint indicator vector (x, y) = (X1, X2, X3, X4, y) by a restricted mixture of 

multivariate normal densities (Moosbrugger, et al., 1997): 

 

Where pj (j 1, ...,M) are the mixture probabilities and  j , ∑ j (X,y)  (j=1, ..., 

M) are the densities of the normally distributed mixture components (Moosbrugger, et 

al., 1997). The mixture probabilities pj are obtained methodically, and they do not 

rely on the model parameters. The model implied mean vectors  j and covariance 

matrices >j of the densities j, ∑ j (X, y) are intricate functions of the parameter 

vector 0. The number M of terms in the finite mixture relies on the precision elected 

for the estimation (Moosbrugger, et al., 1997). For instance, regarding the basic latent 

interaction model, imitations demonstrated that an option of M = 16 terms offers an 

adequately accurate estimation of the density (Moosbrugger, et al., 1997). 

A broad method to the maximum likelihood evaluation of parametric models with 

mixture densities is the function of the EM algorithm (Moosbrugger, et al., 1997; Klein 

and Moosbrugger, 2000). The broad attitude of this algorithm infers the indicator 

vector as the imperfect division of a complete, not entirely visible vector. By applying 

the anticipated log-likelihood function of the complete vector, it generates ML 

approximations for the model in an iterative estimation process (Klein and 

Moosbrugger, 2000). A sketch of the LMS implementation is specified below. 

The factors of the mixture densities are filed from 1 to M; imagining a 

multinomially distributed variable j with P(j = j) = pj, j = 1,..., M (Moosbrugger, 

et al., 1997). Subsequently, each row of the (N x 5) data matrix (X, Y), i. e. 

(Xi,yi) = (Xi1,…,Xi4,yi), i = 1, ..., N, can be inferred as the result of a two-step 

random process: In the primary phase, a component index ji is drawn as an result of 

the multinomially distributed random variable j; in the following phase, a data row 

(Xi,yi) is obtained from the component distribution with index ji (Moosbrugger, et 
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al., 1997). Afterward, every data row (Xi,yi) can be cared like the imperfect 

element of a whole data row (ji,Xi,yi), where ji designates the element index 

obtained for the i-th data row (Moosbrugger, et al., 1997). In consequence, every 

row (Xi,yi) of the data matrix (X, Y) is representatively developed by the (unobserved) 

resultant element label ji and (ji,Xi,yi) is inferred as a row of the full (N x 6) data 

matrix (J, X, Y) (Moosbrugger, et al., 1997). The proper data matrices, densities and log-

likelihood functions of the imperfect vector (x, y) versus full vector (j, x, y) variables are 

shown in figure 15. “For the ML estimation of parameter vector 0, the EM algorithm 

employs the log-likelihood function Le(J,X,Y) in order to maximize Le(X,Y) for 

the vector 0” (Moosbrugger, et al., 1997). The process necessitates a vector 0(0) of 

initiating values for the parameters and the observed data matrix (X, Y) 

(Moosbrugger, et al., 1997). The iterative process initiates from  ( ) updates the 

parameters of  in every set of the iteration and congregates to a maximum likelihood 

approximation  for . Each cycle is composed of two supplementary elements that 

are the estimation stage and the maximation stage (Moosbrugger, et al., 1997). 

 

 

 
Figure 15. Data Matrix, Density, and log-likelihood for incomplete and complete vector. 
Source: (Moosbrugger et al., 1997) 
 

Moosbrugger et al. (1997) demonstrated that “the EM-algorithm assuming the 

current value of the parameter vector to be  (p) the component indices ji of the 

complete data matrix (J, X, Y) are unobserved” (Moosbrugger et al., 1997). “Thus, 

the log-likelihood function L  (J, X, Y) cannot be applied directly, and the EM 

principle calculates in the estimation step p a log-likelihood function LFM  (p+1) (X, 

Y) for the incomplete data, which is the conditional expectation of L  (p+1) (J, X, Y) 

under the condition of (p) and the observed data matrix (X, Y)” (Moosbrugger et al., 
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1997). As an outcome of the estimation phase, the function of LFM(p+1) was 

obtained which just relies on the parameter vector (p+1). In the maximation phase 

estimate of the parameter vector (p+1) as the argument vector which exploits the function 

LFM  (p+1) I is performed. If the measure of convergence is accomplished, the 

algorithm stops and  (p+1) is observed as an approximation of . Afterward, ^:(p+1) 

exploits the log-likelihood function L  (X, Y) of the experimental variables 

(Moosbrugger et al., 1997). 

As confirmed by the broad theory of the EM principle explaind by Dempster 

et al. (1977); cited by Moosbrugger et al., (1997), the iterative algorithm obtains a 

maximum likelihood estimate for  regarding the log-likelihood function  L  (X, Y) of 

the experimental indicator variables. The non-normal distribution kind of the indicator 

vector is clearly considered as performing the approximation and maximation phase 

with the proper mixture density functions dissimilar to the execution of latent 

interaction models under LISREL (Joreskog and Yang 1996; cited by Moosbrugger et 

al., 1997), LMS applies the complete raw data information of indicator variables for 

approximation and no products of indicator variables are required (Moosbrugger et al., 

1997). “The large sample properties of the ML estimators computed by LMS are 

presented by general ML estimation theory” (Breiman, 1973; cited by Moosbrugger et 

al., 1997): LMS estimators are reliable, asymptotically unprejudiced, asymptotically 

proficient, and asymptotically normally distributed. “The finite sample properties of LMS 

estimators have been examined in simulation studies (Schermelleh-Engel, Klein and 

Moosbrugger, 1998; cited by Moosbrugger et al., 1997) where sample sizes and 

interaction effect sizes were varied at different levels” (Moosbrugger et al., 1997). “The 

simulation results show that LMS estimators are unbiased and very efficient, even for 

small sample sizes (e.g. N = 200). The density function f of joint indicator vector 

(x, y) is explicitly derived and classiifed in LMS, and a calculation of the standard er-

rors is obtained by calculation of the Fisher information matrix” (Moosbrugger et al., 

1997). 
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Figure 16. Iterative estimation procedure of LMS-ML 

 
Source: (Moosbrugger et al., 1997) 

 

3.7.2.3. Model Development and Analysis 
 

To develop the model, this research has basically followed the phases 

indicated in Fig 16 (Hair, et al., 1995): 

1- Developing a hypothetically based model; like in the SEM, a good model 

derived from strong theory is of great importance, the model is developed 

according to the extant literature and can ultimately lead to the replies of the 

queries of the research. 

2- Create a path diagram; identifying exogenous and endogenous variables and 

connecting them according to the theoretical model, path diagram was created. 

3- Altering path diagram; as Mplus software can take rough input data and 

compute covariance matrix and extend needed equations, proper code for the 

software was built up. 
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Figure 17.  Research method framework 

 

4- Unravel the model and estimate approximations; solving the model applying 

Mplus software, approximates were assessed to be convinced that there is no 

detection problems (e.g. huge variances). 

5- Assess goodness-of-fit; goodness-of-fit of the model was assessed and if there 

was any problem, the reason of the problem was identified. In this case, the 

general goodness-of-fit was appropriate and there was not any severe problem. 

6 and 7- Model understanding and alteration; interpretation of the ultimate model 

will be obtainable in the discussion section. 
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3.8. Quality Standard: Validity and Reliability 
 

3.8.1. Reliability 
 

If nothing alters in the population between two examinations in the same 

intention, it is reliable. In order to avoid fault of interviewer and interviewee and bias 

answers, this test has been performed. It assists to discover a common factor behind 

the related indicators. There are two sets of Cronbach’s α, one α for each set of 

indicators and their factor, and the other α for all indicators of the research. According 

to (Cronbach and Meehl, 1995) reliability testing has been performed with aid of 

Cronbach’s alpha with the aim of exploring the validity of each construct. Values of 

constructs greater than 0.7 were admitted and the rest were declined. Detail analysis 

of reliability tests are demonstrated in tables bellow. 

Table 6-12 illustrates the reliability of model construct and all of them were 

admitted based on Cronbach alpha greater than 0.7. 

 

Table6. Realiability of ITU 
Summary for scale: Mean=19.0236 Std.Dv.=4.24030 Valid N:109   (S
Cronbach alpha: .956323 Standardized alpha: .957315
Average inter-item corr.: .812961

variable
Mean if
deleted

Var. if
deleted

StDv. if
deleted

Itm-Totl
Correl.

Squared
Multp. R

Alpha if
deleted

ITUC
ITUP
ITUO
ITUD
ITUA
ITUF

16.335 13.193 3.632 0.812 0.785 0.954
16.125 12.070 3.474 0.936 0.968 0.940
15.612 11.183 3.344 0.937 0.969 0.941
16.291 12.249 3.500 0.871 0.815 0.947
16.048 13.392 3.659 0.824 0.729 0.953
14.705 12.792 3.577 0.826 0.741 0.952

 

 

Table7. Reliability of operational processes 
Summary for scale: Mean=15.1024 Std.Dv.=4.50384 Valid N:109 (Sh
Cronbach alpha: .902894 Standardized alpha: .915369
Average inter-item corr.: .687426

variable
Mean if
deleted

Var. if
deleted

StDv. if
deleted

Itm-Totl
Correl.

Squared
Multp. R

Alpha if
deleted

OPPO
OPPS
OPMP
OPSR
OPCR

11.417 14.048 3.748 0.792 0.690 0.878
12.368 12.258 3.501 0.780 0.635 0.878
12.057 13.511 3.676 0.813 0.686 0.872
12.125 14.328 3.785 0.790 0.667 0.880
12.442 11.730 3.425 0.720 0.538 0.902
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Table 8. Reliability of managerial processes 
Summary for scale: Mean=9.83303 Std.Dv.=2.77049 Valid N:109    (
Cronbach alpha: .794562 Standardized alpha: .855106
Average inter-item corr.: .672711

variable
Mean if
deleted

Var. if
deleted

StDv. if
deleted

Itm-Totl
Correl.

Squared
Multp. R

Alpha if
deleted

MPAC
MPDM
MPIP

5.861 5.012 2.239 0.631 0.488 0.785
6.697 4.029 2.007 0.826 0.692 0.589
7.108 2.141 1.463 0.709 0.571 0.816

 

 
Table 9. Reliability of operational process capabilities 

Summary for scale: Mean=13.6217 Std.Dv.=3.10250 Valid N:109   (
Cronbach alpha: .897930 Standardized alpha: .910421
Average inter-item corr.: .722881

variable
Mean if
deleted

Var. if
deleted

StDv. if
deleted

Itm-Totl
Correl.

Squared
Multp. R

Alpha if
deleted

PCOS
PCOM
PCOR
PCOC

9.917 6.190 2.488 0.879 0.774 0.852
10.209 5.311 2.305 0.786 0.631 0.864
10.723 4.995 2.235 0.763 0.641 0.880
10.016 5.692 2.386 0.740 0.596 0.880

 
 
 

Table 10. Reliability of managerial process capabilities 
Summary for scale: Mean=10.6028 Std.Dv.=2.27329 Valid N:109   (S
Cronbach alpha: .727665 Standardized alpha: .786814
Average inter-item corr.: .573341

variable
Mean if
deleted

Var. if
deleted

StDv. if
deleted

Itm-Totl
Correl.

Squared
Multp. R

Alpha if
deleted

PCMA
PCMD
PCMI

6.635 3.499 1.870 0.552 0.553 0.703
7.014 2.442 1.563 0.755 0.670 0.416
7.557 1.816 1.348 0.515 0.365 0.822

 
 
 

Table 11. Reliability of organizational infrastructure 
Summary for scale: Mean=21.5810 Std.Dv.=4.16939 Valid N:109 (S
Cronbach alpha: .878928 Standardized alpha: .882923
Average inter-item corr.: .572023

variable
Mean if
deleted

Var. if
deleted

StDv. if
deleted

Itm-Totl
Correl.

Squared
Multp. R

Alpha if
deleted

OIEM
OIDE
OITN
OITW
OIPM
OITS

18.049 13.388 3.659 0.563 0.400 0.877
18.124 12.498 3.535 0.748 0.692 0.850
17.474 12.325 3.511 0.773 0.639 0.846
18.563 9.787 3.128 0.801 0.690 0.845
18.298 12.126 3.482 0.764 0.641 0.846
17.397 13.381 3.658 0.544 0.477 0.880
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Table 12. Reliability of performance 
Summary for scale: Mean=14.0668 Std.Dv.=2.63321 Valid N:109    (
Cronbach alpha: .913741 Standardized alpha: .918118
Average inter-item corr.: .744700

variable
Mean if
deleted

Var. if
deleted

StDv. if
deleted

Itm-Totl
Correl.

Squared
Multp. R

Alpha if
deleted

PERC
PERE
PERO
PERG

10.604 3.710 1.926 0.767 0.675 0.907
10.535 3.874 1.968 0.816 0.684 0.884
10.383 3.979 1.995 0.899 0.812 0.858
10.679 4.339 2.083 0.760 0.633 0.904

 
 

3.8.2. Validity 
 

 Content validity of this study was broadly conversed in literature review and 

measurement of instrument. All categories of models and constructs are derived 

from literature and adopted from preceding models. Three key articles strongly 

support the model and the idea of this research (Radhakrishnan et al., 2008; Keramati 

and Albadvi, 2006, Albadvi et al., 2007). 

Based on LMS approach, the structural validity of structure will be tested and 

verified in confirmatory stages concurrently with verification of models relations and 

constructs. The validity of structure will be conversed in next chapter part 4.6. In that 

section the loading of each manifest on constructs will be demonstrated.  
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CHAPTER 4 

DATA ANALYSIS AND RESULTS 
 
 
 

4. Data Analysis 

In this chapter, we will analyze the data collected according to the frame of the 
references of this thesis. LMS will be applied for analyzing the collected data. 
 
 
 

4.1 . Descriptive Statistics Phase 
 

 We primarily appraised the descriptive statistics of the data and we were 

fulfilled with the data distribution. 
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Table 13. Descriptive Statistics of the Data 

   Mean  casae  Median case  SD case 
Valid‐N 
case  Sum case 

Min 
case  Max case  25th% case  75th% case 

ITUC 2.688073394 2.54545455 0.703566385 109 293 1.63636 4.363636364 2.2727273 3.0909091 

ITUP 2.898165138 3.1 0.791386693 109 315.9 1.2 4 2.6 3.5 

ITUO 3.411314985 3.5 0.926731725 109 371.833333 1.5 4.833333333 3 4.1666667 

ITUD 2.732110092 2.8 0.810221819 109 297.8 1.4 4 2.2 3.4 

ITUA 2.975098296 3.14285714 0.66378175 109 324.285714 1.57143 3.857142857 2.5714286 3.4285714 

ITUF 4.318807339 4.5 0.757578654 109 470.75 2.25 5 4 5 

OPPO 3.685015291 3.83333333 0.891010041 109 401.666667 1.5 4.833333333 3.5 4.3333333 

OPPS 2.733944954 3 1.185500378 109 298 1 5 2 3.5 

OPMP 3.04587156 3 0.955241001 109 332 1.33333 5 2.3333333 4 

OPSR 2.97706422 3.25 0.848842679 109 324.5 1 4.25 2.5 3.5 

OPCR 2.660550459 3 1.341780074 109 290 1 5 1 4 

MPAC 3.972477064 4 0.733096118 109 433 2 5 3.5 4.5 

MPDM 3.135779817 3.2 0.86104189 109 341.8 1.6 4.8 2.4 3.8 

MPIP 2.724770642 2 1.526746478 109 297 1 5 1 4 

PCOS 3.704304869 3.84615385 0.667502296 109 403.769231 1.76923 4.769230769 3.2307692 4.2307692 

PCOM 3.412844037 3.5 0.932549365 109 372 1 5 3 4 

PCOR 2.899082569 3 1.029157819 109 316 1 5 2 3.5 

PCOC 3.605504587 4 0.876845658 109 393 1.5 5 3 4 

PCMA 3.967889908 4 0.609626591 109 432.5 2.5 5 3.5 4.5 

PCMD 3.588990826 3.8 0.841442704 109 391.2 1.6 4.8 2.8 4 

PCMI 3.04587156 3 1.25746159 109 332 1 5 2 4 

OIEM 3.532110092 3.5 0.786239377 109 385 1.25 5 3.25 4 

OIDE 3.456880734 3.6 0.782726357 109 376.8 1.6 5 3 4 

OITN 4.107033639 4 0.792039527 109 447.666667 2 5 3.6666667 5 

OITW 3.018348624 3 1.203633783 109 329 1 5 2 4 

OIPM 3.283093054 3.42857143 0.83253514 109 357.857143 1.57143 5 2.7142857 3.7142857 

OITS 4.183486239 4 0.806973514 109 456 2 5 4 5 

PERC 3.463302752 3.5 0.83805999 109 377.5 2 5 3 4 

PERE 3.532110092 3.5 0.758517161 109 385 2 5 3 4 

PERO 3.683486239 3.83333333 0.680770924 109 401.5 1.83333 5 3.3333333 4.1666667 

PERG 3.387942333 3.5 0.663994572 109 369.285714 1.85714 4.571428571 3 3.8571429 

 
By concentration on descriptive phase prior to entering next step of analyzing, 

we found out some irrelevant questions and constructs that could be eliminated from 

model and data. 

We eliminated IT use in quality control (ITUQ) from data, which had 2 

questions. The reason of this action is that most of respondent revealed the same ideas 

and responds about the questions of quality of product, quality of process, and 

applying IT in them. 
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The other item which was eliminated from data sets was “Emphasized on 

adopting new technologies into organization” with the code of “OITE” which is one 

of the organizational infrastructure (OI) constructs. However, by attention to this fact 

that this construct just had one indicator and we faced with the problem associated 

with ITUQ as well, OITE eliminated from data. 

Ultimately, we eliminated ITUO: ITUO5 that is connected to applications of wireless 

tracing and RFID related to information technologies application in operations. 

Wireless tracing and RFID are novel technologies in Iran industry. Even though there 

are a small number of companies that employ such brand new technologies, even 

those companies have not used it broadly yet. 

Moreover, we eliminated ROI and ROA from performance measurement since none 

of respondents had being able to compare their ROA or ROI with their rivals. 

4.2. Clustering 
 
 The clustering task ended to two distinct clusters of respondents. Given that 

the number of clusters was not identified, a-priori, Ward’s Method was firstly used to 

recognize the suitable number of clusters (3 clusters); therefore, K-Means method was 

applied to cluster the respondents into three sets.  

Tree Diagram for 109 Cases

Ward`s method

Euclidean distances

1
0

5
.0

0
0

0
0

0
4

4
.0

0
0

0
0

0
8

9
.0

0
0

0
0

0
7

0
.0

0
0

0
0

0
4

0
.0

0
0

0
0

0
3

8
.0

0
0

0
0

0
9

7
.0

0
0

0
0

0
8

7
.0

0
0

0
0

0
7

5
.0

0
0

0
0

0
3

4
.0

0
0

0
0

0
1

0
7

.0
0

0
0

0
0

8
0

.0
0

0
0

0
0

3
5

.0
0

0
0

0
0

6
2

.0
0

0
0

0
0

3
6

.0
0

0
0

0
0

9
2

.0
0

0
0

0
0

3
1

.0
0

0
0

0
0

6
0

.0
0

0
0

0
0

2
9

.0
0

0
0

0
0

9
8

.0
0

0
0

0
0

8
8

.0
0

0
0

0
0

7
8

.0
0

0
0

0
0

6
3

.0
0

0
0

0
0

2
7

.0
0

0
0

0
0

6
5

.0
0

0
0

0
0

2
3

.0
0

0
0

0
0

1
0

3
.0

0
0

0
0

0
4

7
.0

0
0

0
0

0
1

8
.0

0
0

0
0

0
6

4
.0

0
0

0
0

0
5

9
.0

0
0

0
0

0
2

0
.0

0
0

0
0

0
9

.0
0

0
0

0
0

9
6

.0
0

0
0

0
0

9
1

.0
0

0
0

0
0

5
3

.0
0

0
0

0
0

5
0

.0
0

0
0

0
0

7
.0

0
0

0
0

0
7

7
.0

0
0

0
0

0
5

1
.0

0
0

0
0

0
4

8
.0

0
0

0
0

0
5

.0
0

0
0

0
0

8
3

.0
0

0
0

0
0

8
2

.0
0

0
0

0
0

1
7

.0
0

0
0

0
0

8
4

.0
0

0
0

0
0

7
1

.0
0

0
0

0
0

6
1

.0
0

0
0

0
0

5
8

.0
0

0
0

0
0

5
5

.0
0

0
0

0
0

1
6

.0
0

0
0

0
0

7
9

.0
0

0
0

0
0

1
5

.0
0

0
0

0
0

1
4

.0
0

0
0

0
0

5
2

.0
0

0
0

0
0

2
2

.0
0

0
0

0
0

4
9

.0
0

0
0

0
0

1
3

.0
0

0
0

0
0

1
0

4
.0

0
0

0
0

0
7

2
.0

0
0

0
0

0
6

7
.0

0
0

0
0

0
2

.0
0

0
0

0
0

5
7

.0
0

0
0

0
0

5
4

.0
0

0
0

0
0

4
6

.0
0

0
0

0
0

2
4

.0
0

0
0

0
0

6
9

.0
0

0
0

0
0

2
5

.0
0

0
0

0
0

1
9

.0
0

0
0

0
0

1
0

8
.0

0
0

0
0

0
9

3
.0

0
0

0
0

0
8

5
.0

0
0

0
0

0
7

6
.0

0
0

0
0

0
4

5
.0

0
0

0
0

0
1

1
.0

0
0

0
0

0
1

0
1

.0
0

0
0

0
0

5
6

.0
0

0
0

0
0

2
8

.0
0

0
0

0
0

1
0

9
.0

0
0

0
0

0
1

0
6

.0
0

0
0

0
0

1
0

0
.0

0
0

0
0

0
7

4
.0

0
0

0
0

0
6

8
.0

0
0

0
0

0
3

7
.0

0
0

0
0

0
1

0
2

.0
0

0
0

0
0

4
2

.0
0

0
0

0
0

9
9

.0
0

0
0

0
0

3
9

.0
0

0
0

0
0

4
3

.0
0

0
0

0
0

4
1

.0
0

0
0

0
0

3
0

.0
0

0
0

0
0

3
3

.0
0

0
0

0
0

2
6

.0
0

0
0

0
0

8
1

.0
0

0
0

0
0

3
.0

0
0

0
0

0
7

3
.0

0
0

0
0

0
1

0
.0

0
0

0
0

0
9

5
.0

0
0

0
0

0
6

.0
0

0
0

0
0

6
6

.0
0

0
0

0
0

1
2

.0
0

0
0

0
0

8
6

.0
0

0
0

0
0

8
.0

0
0

0
0

0
9

0
.0

0
0

0
0

0
3

2
.0

0
0

0
0

0
2

1
.0

0
0

0
0

0
9

4
.0

0
0

0
0

0
4

.0
0

0
0

0
0

1
.0

0
0

0
0

0

0

50

100

150

200

L
in

ka
g

e
 D

is
ta

n
ce

 
Figure 18: Tree Diagram of 109 Cases 
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 ANOVA demonstrated that there was not any noteworthy difference among 

the 3 clusters over all of the 27 major indicators. Members of each cluster were 52, 38 

and 19 respectively. It can be concluded that these three clusters is representative of 

three classes for distribution firms that perhaps are small, medium and big 

corporations.  

 

Plot of Means for Each Cluster

 Cluster  1
 Cluster  2
 Cluster  3

ITUO
ITUF

OPMP
MPAC

PCOS
PCOC

PCMI
OITN

OITS
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Variables
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Figure 19: Plot of Means for each Cluster on indicators 
 

4.3. CDA Model 
 
 Guided by outcomes produced by EDA, professionals’ outlooks as well as the 

domain knowledge, a primary measurement model was achieved. This model should 

be hypothetically validated with the purpose of having the potential of being applied 

as a valid measurement instrument. Consequently, a CDA stage has been developed. 
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Consistent with the phases clarified in the preceding section, statistical model of the 

research was developed. The statistical model is demonstrated in figure 20. 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Derived from this model, appropriate code for Mplus 3.0 software (which can solve 

LMS models), was generated. Primary outcomes of solving the structural model are 

illustrated in Figure 22. 

1) Developing a theoretically based model

2) Construct a path diagram (Identification Assessment)

3) Converting path diagram

4) Solving the model and evaluate estimates

5) Evaluation goodness-of-fit

6) Model interpretation

Model modification

Final Model

Yes 
No

ITU 

MP 

OP 

MPC 

OPC 

PER 

OIS 

 

 

 

Figure 21. Statistical model 

Figure 20. Confirmatory analysis phase farmework
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 Table 14 demonstrates the estimated coefficients of the model and their 

corresponding standard error and estimated statistic. The general fit of the model is 

quite well (The related statistic is -2659 with a p-value of 0.00).  

 

Table14.Summary of main relations 

Statistic Standard Error Estimate Relation 
7.603 0.163 1.240 ITU  OP 
7.292 0.125 0.914 ITU  MP 
15.998 0.046 0.739 OP  OPC 
7.173 0.082 0.587 MP  MPC 
3.383 0.148 0.500 ITUxOI PER 
8.616 0.167 1.443 OPC  PER 
3.433 0.193 0.664 MPC  PER 

 
 

4.4. Hypothesizes Testing 
 
 As it is apparent from Table 15, all of the principally hypothesized relations 

are significant at error level of 5%. Owing to normal distribution of estimators, the 

ratio of estimator to its standard error pursues a t-student distribution. As the number 

of samples and degree of freedom of t-student distribution is approximately high, one 

IT
U

MP 

OP 

MPC 

OPC 

PE
R

OI
S

1.240 

0.914 

0.730

0.587

1.443

0.664

0.500

0.183 

Figure 22. Solved model with SEM 
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can basically take the distribution of the statistic standard normal. Table 15 

demonstrates the consequence of hypothesis of this thesis. 

 

Table 15. Hypothesis testing 
Hypotheses  Results of testing  p‐value 

H0:There is no positive relationship between 
operational capabilities and performance 

H0was rejected on the significant 
level 0.001 

< 0.001

H0:There is no positive relationship between 
managerial capabilities and performance 

H0was rejected on the significant 
level 0.01 

< 0.01

H0:The is no positive relationship between IT 
and organizational infrastructure interaction 
and firm’s performance 

H0was rejected on the significant 
level 0.01 

< 0.01 

H0:Information technologies has no any 
influence on operational processes 

H0was rejected on the significant 
level 0.001 

< 0.001

H0:Information technologies has no any 
influence on managerial processes 

H0was rejected on the significant 
level 0.001 

< 0.001

H0:Influence of IT on operational processes 
has no impact on improvement or creating 
operational capabilities  

H0was rejected on the significant 
level 0.001 

< 0.001

H0:Influence of IT on managerial processes 
has no impact on improvement or creating 
managerial capabilities 

H0was rejected on the significant 
level 0.001 

< 0.001 

 
 
 Consistent with the table 15 of hypothesis testing all H0 were discarded and all 

H1 were admitted on significant level lower than 0.01. Consistent with outcome of 

hypothesis, besides the approximation of relation between each construct, manifest 

and latent variables, we examined thesis research question.  

4.5. Research Questions 
 

 How do organizational infrastructure and information technologies interaction 

affect firm performance? 

As we can observe from outcomes, interaction between IT and organization 

infrastructure has estimate 0.5 and it is significant at error 5%. Advances in 

investment in organizational infrastructures, concurrently with applying and 

adopting information technologies have positive relation with upgrading and 

improving performance of organizations. Loading of this interaction confirms 

the proposal that investment on organizational infrastructure will reinforce the 

effect of information technology on performance. 
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 How does improvement of capabilities from information technology’s 

processes advance the organization performance? 

Both operational and managerial capabilities improvement result in positively 

and considerably upgrade of organization performance.  

 

 How impression of IT on process level (managerial and operational processes) 

can advance process capabilities (managerial and operational capabilities)? 

Both outcomes of impact of IT on operational and managerial process 

demonstrates significant positive improvement in both operational and 

managerial capabilities. As we argued and measured the influence of IT on 

processes, the loadings between processes impression from IT and capabilities 

improvement shows the indirect impact of information technologies on 

performance throughout the processes. IT by transforming, informating and 

automating processes generates and advances processes’ capabilities. Along 

with our implication in prior research question, these capabilities that are 

reflects of IT effects advance performance in response.  

 

 Which process’s capability is advanced more by information technology’s 

impacts? 

As it is apparent from model and outcomes, operational process capabilities that 

have the greatest effect on performance is further developed by influence of 

information technologies on operational process. Operational process upgrading 

by information technologies clarifies that information technologies have chief 

impact on dropping cost and time of operational processes. 

 

4.6. Validity and the Effect of Indicators on Constructs 
 
 
 According to figure 23 and Table 16, the validity of construct is supported by 

their evident. As we stated in validity section, the reason that we escaped validity 

prior to going into the confirmatory stage is that in LMS technique the validity of 

indicators and their construct tested in this stage. As it is apparent from these tables, 

all construct significantly have being supported by their indicators. All relations are 

significant at level of 5%. 
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IT application in operation, investment and emphasizing on advancing teamwork, 

influenced operational procedure related to customer, upgrading decision making 

quality, improving relationships with providers and lastly upgrading performance 

from customer outlook have the greatest effect on their constructs amongst other 

indicators. 

 
Figure 23. Estimate of manifests and construct 
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Table 16 : Results of LSM for manifest of construct 
CONSTRUCT 

RELATION ESTIMATE 
STANDARD 

EROR 
STATISTIC 

IT use (ITU) ITUCIT 1.000 0.000 0.000 

ITUPIT 1.348 0.093 14.551 

ITUOIT 1.569 0.106 14.802 

ITUDIT 1.138 0.062 18.289 

ITUAIT 0.925 0.092 10.005 

ITUFIT 1.058 0.106 10.007 
Operational 

processes (OP) 
OPPOOP 1.000 0.000 0.000 

OPPSOP 1.240 0.126 9.875 

OPMPOP 1.053 0.107 9.865 

OPSROP 0.895 0.068 13.203 

OPCROP 1.293 0.149 8.688 
Managerial 

processes (MP) 
MPACMP 1.000 0.000 0.000 

MPDMMP 1.238 0.137 9.016 

MPIPMP 2.106 0.274 7.687 
Operational process 
capabilities (OPC) 

PCOSOPC 1.000 0.000 0.000 

PCOMOPC 1.232 0.095 12.989 

PCOROPC 1.365 0.086 15.912 

PCOCOPC 1.170 0.088 13.285 
Managerial process 
capabilities (MPC) 

PCMAMPC 1.000 0.000 0.000 

PCMDMPC 1.927 0.175 11.041 

PCMIMPC 1.635 0.205 7.995 
Organizational 
infrastructure 

investment (OI) 

OIEMOI 1.000 0.000 0.000 

OIDEOI 1.446 0.192 7.531 

OITNOI 1.384 0.228 6.077 

OITWOI 2.321 0.381 6.092 

OIPMOI 1.587 0.264 6.000 

OITSOI 0.982 0.169 5.822 
Performance 

measures (PER) 
PERCPER 1.000 0.000 0.000 

PEREPER 0.899 0.072 12.481 

PEROPER 0.948 0.045 20.962 

PERGPER 0.748 0.060 12.553 
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CHAPTER 5 

CONCLUSION 
 

 

5. Conclusion 
 
 Based on the outcomes gained in this study, a discussion of theoretical and 

practical implications will be offered in this chapter. Moreover, we will have several 

suggestions for distribution companies. Contributions of this study, its limitations and 

future research also will be stated in this chapter. 
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5.1. Findings 
 

Actually, seven major hypotheses tested in this research. From these seven, all 

of the hypotheses were refused at the significant level 5% and just H1 were accepted. 

These proposed relations were hauled out by appraising the literatures. Approved 

hypothesis verifies all two main research questions and two minor research questions 

of this thesis. 

5.2. Measurement Instrument 
 

In this study, measurement instruments of the impact of IT on the performance 

of distribution companies concerning the function of intervening variable counting 

organizational infrastructures have been generated and their reliability and validity, 

derived from a survey in 109 distribution companies in Iran, have been evaluated. 

Alternatively, by applying process-oriented approach, we built up a process outline 

with their appropriate capabilities. These processes and their capabilities generate map 

for researchers on distribution companies in Iran in researches that would concentrate 

on process-oriented approach. 

With the aim of attaining these goals, four variables have been studied: the 

application of IT as independent variable, firm performance as dependent variable, the 

impact of IT on processes (operational and managerial) as mediator, impact of 

influenced process on capabilities (operational and managerial) and lastly the 

organizational infrastructures as the moderator variable. We have identified and stated 

all measurement criteria and their applications in the literature. Their validity and 

reliability have been checked and modified consequently. Eventually, we have 

commenced valid and reliable criteria (six for ITU variable, four for company 

performance, five for the impact of IT on operational process, three for impact of IT 

application of managerial process,  four for impact of operational process alters on 

improvement of their capabilities, three for managerial process impact on their 

capabilities improvement, and lastly six for organizational infrastructures). Several 

criteria were originally identified to be applied in measuring the application of IT in 

companies. The identified criteria are IT in communications, operation, IT in 

administration and office work, IT in financial, IT in planning and IT in decision-

making. Other criteria applied in this study have been confirmed valid and reliable 

and they mined from associated studies. 
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5.3. Impact of IT and Organizational Infrastructure Interaction 
 

Outcomes of this research confirm the moderating impact of organizational 

infrastructures as information technology complementary in the association between 

IT and company performance. Actually, this research demonstrates that practical 

conscientiousness for organizational infrastructures counting work empowerment, 

decentralization, education; collaboration and process administration and customer 

relationship reinforce the association between IT and company performance. These 

consequences are dependable to the study of Boyer et al. (1997) and Albadvi et al. 

(2007), but the only distinction is that Boyer et al. (1997) did not believe the role of 

process administration and customer relationship, alters in supplier relationship in 

their research. Moreover, both of these studies did not state the impact of information 

technology from process oriented outlook. 

Consequences confirm the complementary model and approach which have stated in 

Keramati and Albadvi (2006) in literature review. Investment and emphasis on 

organizational infrastructures for instance training the directors and visitors in 

distribution companies, empowering and decentralization by offering further power to 

middle manager and workers are considerably advance and improve the impact of 

information technology on performance. 

Companies can benefit from better performance of IT solution by setting 

additional emphasis on their organizational infrastructure like training, authorizing, 

decentralization and applying novel technologies. 

 Alternatively, IT applications can be further effective if companies offer 

superior infrastructures for IT prior to implementation and prior to adoption of 

information technologies.  

5.4. Impact of IT on Process Level and Process Capabilities 
 
 Outcomes of data analysis demonstrate that according to information 

technologies application applied in distribution companies, these applications alter 

operational and managerial processes and the output of these alters will generate 

managerial and operational capabilities that these capabilities advance performance 

considerably. 
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Information technologies applied in operation (ITUO) has the major impact on 

information technologies (ITU) amongst all further applications and employment of 

IT. In response, IT have the largest effect on operational process and the operational 

process capabilities’ upgrading which counts on level of stimuli of information 

technology influences on operational process, have the largest impact on performance 

of organizational. These consequences illustrate us how the value chain of 

information technology in organization will be formed and the level of each 

component of this chain has ultimate impact on performance. 

Influence of information technologies on process and advance in capabilities 

evidently illustrates the application of IT as differential business value formation 

among distribution companies. It is apparent from outcomes that in companies like 

distribution companies that core process of organization is concerned with application 

of information technologies, IT demonstrates its uppermost business value foundation 

and enhancement in performance throughout process and process capabilities. 

5.5. Contribution 
 

This is the first time that such research centered on distribution companies in 

Iran is performed. Alternatively, the chief contribution of this research to the major 

model and papers are that this thesis combine the process oriented approach and 

complementary approach in one model to assess the impact of information technology 

on firm performance. As it was conversed in literature review, Albadvi et al. (2007) 

estimated the impact of organizational infrastructures interaction with IT on firm 

performance in car manufacturing industry. This study aimed at a novel industry for 

research that is truly unique and exceptional in comparison to associated studies 

performed on impact of information technology on performance. 

Radhakrishnan et al. (2008) evaluated the impact of information technologies 

from process-oriented outlook. They devised the outline for studies estimate the level, 

which IT alters, and influences processes and how much these processes altering 

advance organizational performance. Radhakrishnan et al. (2008) did not state any of 

information technologies complementary but this research did. Placing IT 

complementary in model and simultaneously evaluating the impact of them regarding 

processes and from process oriented viewpoint will guide us to superior perceptive of 
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impact of information technology on performance and the approach, infrastructure 

and complementary which are required to improve this effect. 

This research attaches capabilities of IT in distribution chain with their precise 

performance dimension, which can facilitate prospect researchers’ attention in 

distribution industry. 

Lastly, no other prior studies performed on evaluating the impact of information 

technology on the center process of distribution pondering organizational 

infrastructures. This thesis generates the plan and outline of process and capabilities 

for prospect researchers who have centered their study on information technologies 

and process of distribution chain. 

 

5.6. Limitation 
 

The most significant drawback of this study lies in the study’s sample size. 

The study’s sample size is 109 plants (out of 195 plants). This size is regarded small 

for our statistical analysis. Conversely, this size is commonly applied at individual 

respondent level of examination, where measures’ volatility is high. In the current 

study, each measure applied, has high interior consistency. In other words, the 

responds are greatly associated, and this consistency augments the stability of 

measure. Hofstede et al. (1990) mentioned that a lower sample size is tolerable when 

this type of stable data with high interior consistency is applied. 

The subsequent drawback lies in the procedure of generating the measurement 

variable of performance. We applied four distinctive subjective measures to evaluate 

the company performance. Researchers, performing analogous studies, have stated 

that the number of people ready to respond objective questions on the company 

performance is more than those who desire to reply the subjective questions (Boyer et 

al., 1997; Forza, 1995; Dewhurst, 2003; and Ang et al., 2001 cited by Albadvi et al., 

2007). This is most probable that the outcome of being unwilling to divulge the 

companies’ classified performance information someway demoralize the findings; 

consequently, we applied objective, Likert scale questions to evaluate performance. 

Radhakrishnan et al. (2008) applied subjective data from database that he employed. 

They cautiously proposed the indicators and measurement for their capabilities and 

process and they performed subjective measurement completely for performance as 

well. We did not have right to use such database regarding Iranian distribution 
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companies and applying objective measure for assessing performance and capabilities 

is one of drawbacks of this thesis. 

 

The third limitation of this research is about Lag effect and Halo effect. As 

Radhakrishnan et al. (2008) pointed out; employment of IT does not create instant 

impacts on the firm performance. There is frequently a time lag between the time of 

IT employment and the time while IT impacts are considered at the company level. 

Lag effect happens in organizations owing to technology incorporation and interface 

between the IT and organizational procedures which takes time to influence economic 

indicators (Radhakrishnan et al.; 2008). We could not state lag effect owing to the 

lack of information and time restriction for this research. Lastly, another drawback is 

that of potential influence of firms’ earlier year performance, i.e. a “halo effect” on 

present year’s firm performance. Radhakrishnan in a comparable study, attempted to 

assess the impact of IT on processes prior to conducting the t-test for coordinated 

cluster comparison; they adjusted for the “halo effect” of former firm performance 

and they applied two regression models compatible with former research 

(Radhakrishnan et al., 2008). 

 

5.7. Implication 

5.7.1. Managerial Implication 
 

Consistent with our discussion and preface in chapter one, both center 

operational and managerial process of distribution companies in Iran are concerned 

widely with information technologies applications. Along with the consequences of 

this thesis, it can be proposed to the directors of distribution companies to examine 

more organizational infrastructure particularly teamwork (OITM: Estimate 2.3), 

decentralization (OIDE, Estimate: 1.44) and process management (OIPM, Estimate: 

1.58). 

Additionally, it can be recommended that distribution companies’ investments 

center more on information technologies in arrangement (ITUP, Estimate: 1.34), 

decision-making (ITUD, Estimate: 1.13) and operation (ITUO, Estimate: 1.569), 

given that these have the chief impact on process and in response on capabilities. 
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Through investment on appropriate information technology application; in addition, 

investment on proper infrastructure, managers may be able to optimize the impact and 

effect of IT on process and performance of their companies. 

By transferring more power to middle managers, training labors, instructing 

them to work as a group, and generating the teamwork character in them and by 

keeping on assessment and improvement of the process in firm, distribution 

companies can attain further yield in their performance from investment on 

information technologies. 

 

5.7.2. Implication for Future Research 
 

The tough function of intervening variables such as OIS with the intention of 

comprehending IT prospective is sketched in this study. Additionally, we have 

assessed process and process capabilities consistent with each set of process. This 

thesis evaluates the impact of IT on performance discrete from process outlook and by 

process capabilities and from interface between organizational infrastructure and IT 

application in organization. By concentration on this interaction, further research can 

be accomplished on estimating the impact of information technologies and 

organizational infrastructure interface straightly on process and process capabilities 

advance and lastly from capabilities to improve performance. 

Moreover, the research determines that instrument developed here is practical 

for additional IT and performance studies. The second prospect research direction lies 

in generating process and process capabilities structure to augment studies and 

researches in process-oriented approach. Generating such an outline for process and 

the respected process capabilities for any industry can help the researches center on 

impact of IT in such industries and segments. 

Eventually, in order to certifying this model in other industry that can direct us to 

discover general, exceptional, and valid model we can check this model in diverse 

industry. 
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APPENDIX A: ACRONYMS 
 

CAD: Computer aided design 

CAM: Computer aided manufacturing 

CDA: Confirmatory data analysis 

CIM: Computer integrated manufacturing 

CNC: Computer numerically controlled machine 

DSS: Decision support system 

EIS: Executive information system 

EDI: Electronic data interchange 

EDA: Exploratory factor analysis 

ERP: Enterprise resource planning 

FMS: Flexible manufacturing system 

IS: Information system 

IT: Information technology 

ITU: Information technology use 

JIT: Just in time 

MP: Managerial process 

MPC: Managerial process capability 

MRP: Material requirement planning 

MRPII: Manufacturing resource planning 

OI: Organizational infrastructure 

OP: Operational process 

OPC: Operational process capability 

OIS: Organizational infrastructure 

PER: Performance 
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APPENDIX B: QUESTIONNAIRE 
 
 
 

       
 
 
Basic information of firms and respondents 
 
Company name: 
 
Type of distribution chain and products: 
 
Annual Sales: (MillionRial) 
Less than 5000M   5000~10000               10000~50000M         
50000~100000M 100000~500000 500000 ~1000000     1000000~2000000       
Over 2000000 
 
Profit margin: 
 
Number of employees (persons): 
Less than 100  100~200 200~500  
 500~1000  1000~2000  more than 2000 
 
Working experience:  
Less than 5 years    5~10 years   10~15 years     
15~20 years     Greater than 20 years 
 
Education level:  
High school    college graduate   
College    Ph.D.  Other:………………. 
 
Age: 
 Less than 30 years    30~40    
40~50      50~60  larger than 60 
 
Position:…………………. 
 
Company age: 
 
IT use age: 
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Please indicate the extent to which IT has been used by your company by marking the 
alternative that best describes your idea, ranging from 1 to 7 (1=not at all, 4=to some 
extent, 7=strongly) 
Table 17. IT investment evaluation 
 Information Technology Use 
 Communication IT 
1 e-mail 
2 Fax 
3 Mobile 
4 GPRS(General packet radio service) 

MMS:Multimedia message service 
5 GSM(geographic system for Mobil communication) 

SMS: Text message service 
6 LAN: Local area network 
7 EDI: Electronic Data Interchange 
8 WAN: Wide Area Network 
9 MAN: Metropolitan Area Network 
10 Wireless networks: Wi-Fi,  Wimax 
 Planning IT 
11 Project management software 
12 Computer  Aided distribution planning 
 Operations IT 
13 (PDA)Personal digital assistance
14 Warehouse management system 
15 Transportation management system 
16 Inventory management system 
17 Wireless tracing system (RFID, GPS and etc) 
18 Order handling system 
19 Procurement/Import system 
 Quality control IT 
20 Process quality control 
21 Product quality control 
 Decision support  IT 
22 Data analysis systems 
23 Graphic data presentation tools 
24 DSS: Decision support system 
25 SIS: Strategic information system 
 Administrative IT 
26 Databases (like personnel databases) 
27 Time sheet 
28 Work flow management system 
29 Training system 
30 Performance Analysis system 
31 Report generator systems 
 Financial IT 
32 Payroll system 
33 Computer aided capital asset management 
34 Financial system 
35 Invoice system 
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Please indicate the extent to which information technology (IT) has influenced the 
following business processes in your company Likert scale ranging from 1 to 7. (1=no 
effect, 4=moderate effects, 7=extreme effects) 
Table 18. Evaluation of influenced business processes by IT questioner 
 Operational Processes 
 operation process 
36 Warehouse processes 
37 Inventory management processes 
38 Transportation processes 
39 Order taking processes 
40 Order flow processes 
41 Product return processes 
 Product and service enhancement process
42 Quality control of product 
43 Quality control of processes 
 Sales and marketing process 
44 Market research processes 
45 Advertisement and promotion processes 
46 Forecasting and manage demand
 Supplier relation process 
47 Product procurement processes 
48 Inbound logistics 
49 Product return processes 
50 Information and financial transaction processes 
51 Customer relation process 
 Managerial Processes 
 Administration, coordination and communication processes 
52 Control the personnel performance(specially visitors) 
53 Administration processes 
54 Coordination processes 
55 Communication processes 
 Decision making processes 
56 Financial and budgeting processes 
57 Resource utilization and allocation processes 
58 Strategic planning 
59 New product planning (Addition to distribution basket) 
60 New market entry planning 
 Innovativeness processes 
61 RandD planning and processes 
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Please indicate the extent to which influenced processes has been improved in the 
following indicators. Likert scale ranging from 1 to 7 (1=no improvement, 
4=moderate improvement, 7=extreme improvement)  
Table 19. Process capabilities assessment questioner 
 Measures 
 Processes capabilities 
 Operational process capabilities 
 Operating and service enhancement capabilities 
62 Reduce warehousing cost 
63 Reduce inventory cost, inventory level and inventory turns 
64 Reduce transportation cost 
65 Reduce delivery time 
66 Reduce order taking time 
67 Reduce order visibility 
68 Reduce order flow time 
69 Back order, return cost reduction 
70 Order taking and order flow cost 
71 Labor efficiency 
72 Better service quality 
73 Delivery reliability 
77 Reduce information asymmetry 
 Marketing and sales process capabilities 
74 Identify potential markets 
75 Better ways to forecast and manage demands 
 Supplier relationship process capabilities
76 Strength the relation with supplier 
78 Payable efficiency 
 Customer relationship process capabilities 
79 Receivable efficiency 
80 Customer satisfaction 
 Managerial process capabilities
 Administrative and coordinative capabilities 
81 Improve administration efficiency 
82 Improve coordination efficiency 
83 Reduce communication cost 
84 Improve communication and collaboration efficiency  
85 Better Decision quality 
86 Allocation and utilization efficiency 
87 Better planning 
88 Increase enhancement of the new market entry 
90 Predictability 
 Creativity and innovative capabilities 
89 Higher level of processes innovations 
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Indicate the degree of emphasis that your distribution company places on the 
following activates. (Likert scale ranging from 1=no emphasis, to 4=moderate 
emphasis, to 7=extreme emphasis) 
Table 20. Organizational infrastructure evaluation questioner 
  
 Organizational infrastructures 
 Empowerment 
91 Giving authority of scheduling to the workers 
92 Giving the authority of inspection and quality control to the workers 
93 Changes in managers responsibilities 
94 Giving workers a broader range of tasks 
 Decentralization 
95 Giving authority of recruitment to middle managers
96 Giving authority of workers assignment to middle manager 
97 Giving authority of workers control to middle manager 
98 Giving authority of financial resources assignment to middle manager 
99 Giving authority of physical assets assignment to middle manager 
 Training 
100 Improving supervisors training
101 Improving workers training 
102 Improving direct workers motivations 
 Team work 
103 Permanent project teams 
104 Matrix organization  
 Process management and customer relationship
105 Process management 
106 Statistical process control 
107 Assessment of processes 
108 Continues improvement of processes 
109 Customer needs assessment 
110 Customer satisfaction measurement 
111 Customer relationship management 
 Transaction with supplier 
112 Supplier relationship management  
113 Improvement of financial exchange with suppliers 
114 Strategic position of supplier 
115 Successful venture with supplier 
 Technology 
116 Use of new technologies involvement 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



92 
 

For your distribution chain, indicate your position with respect to your competitors on 
the following dimensions for the last 2 years. (Likert scale ranging from 
1=significantly lower, to 4=equal, to 7=significantly higher). 
Table 21 : Performance measures questioner 
 Measures 
 Performance 
 Customer result 
117 Customer satisfaction indicators 
118 Customer relation 
 Employee results 
119 Staff satisfaction indicators 
120 Staff performance indicators 
 Operational performance 
121 Flexibility to change volume/Responsiveness 
122 Total processes cost  
123 Processes cycle time 
124 Cash to cash cycle time 
125 Delivery performance 
126 Order fulfillment 
 Growth 
127 Sales growth 
128 Return on investment (ROI) 
129 Market share 
130 Return on asset(ROA) 
131 Number of new customer 
132 Number of new customer contact 
133 Number of new product to market 
134 Number of new markets (geographic) 
135 Brand awareness 
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APPENDIX C: INSTRUMENTS MEASUREMENT 
Table 22. IT use constructs' measurements 

IT use Measures References 
C

om
m

un
ic

at
io

n 
IT

 
e-mail 
Fax 
Mobile 
GPRS(General packet radio service) 
MMS:Multimedia message service 
GSM(geographic system for Mobil 
communication) 
SMS: Text message service 
LAN: Local area network 
EDI: Electronic Data Interchange 
WAN: Wide Area Network 
MAN: Metropolitan Area Network 
Wireless networks: Wi-Fi,  Wimax 
Project management software 

(Albadvi et al., 2007) 
 

P
la

nn
in

g 
IT

 Computer  Aided distribution planning 
(PDA)Personal digital assistance 
Warehouse management system 

(Albadvi et al., 2007) 

O
pe

ra
ti

on
s 

IT
 

Transportation management system 
Inventory management system 
Wireless tracing system (RFID, GPS and etc) 
Order handling system 
Procurement/Import system 
Process quality control 
Product quality control 

(Albadvi et al., 2007) 

D
ec

is
io

n
 s

u
p

p
or

t 
 I

T
 Data analysis systems 

Graphic data presentation tools 
DSS: Decision support system 
SIS: Strategic information system 

(Albadvi et al., 2007) 

A
d

m
in

is
tr

at
iv

e 
IT

 Databases (like personnel databases) 
Time sheet 
Work flow management system 
Training system 
Performance Analysis system 
Report generator systems 

(Albadvi et al., 2007) 

F
in

an
ci

al
 I

T
 Payroll system 
Computer aided capital asset management 
Financial system 
Invoice system 

(Albadvi et al., 2007) 
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Table 23. Operational and managerial constructs' measurement 
Process Measures Capabilities 
Operational Processes 

O
p

er
at

io
n

 
P

ro
ce

ss
 

Warehouse processes 
Inventory management processes 
Transportation processes 
Order taking processes 
Order flow processes 
Product return processes 

(Radhakrishnan et al., 2008) 
P

ro
d

u
ct

 
an

d
 s

er
vi

ce
 

en
h

an
ce

m
e Quality control of product 

Quality control of processes 
(Radhakrishnan et al., 2008) 

S
al

es
 a

nd
 

m
ar

ke
ti

n
g 

p
ro

ce
ss

 Market research processes 
Advertisement and promotion processes 
Forecasting and manage demand 

(Chan and Qi, 2003), 
(Garengo and Bernardi, 2007) 
 

Su
pp

lie
r 

re
la

ti
on

 
p

ro
ce

ss
 Product procurement processes 

Inbound logistics 
Product return processes 
Information and financial transaction 
processes 

(Garengo and Bernardi, 2007), 
 (Auramo et al., 2005) 

C
u

st
om

er
 

re
la

ti
on

sh
ip

 Customer relation process (Garengo and Bernardi, 2007) 

Managerial Processes 

A
d

m
in

is
tr

at
io

n
 

an
d

 
co

or
d

in
at

io
n

 Control the personnel performance(specially 
visitors) 
Administration processes 
Coordination processes 
Communication processes 

(Garengo and Bernardi, 2007) 
 (Auramo et al., 2005) 
 

D
ec

is
io

n
 m

ak
in

g 
p

ro
ce

ss
es

 

Financial and budgeting processes 
Resource utilization and allocation processes 
Strategic planning 
New product planning (Addition to 
distribution basket) 
New market entry planning 

(Auramo et al., 2005) 
(Garengo and Bernardi, 2007) 
 

R a n RandD planning and processes (Radhakrishnan et al, 2008) 
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Table 24.Operational and managerial processes' capabilities constructs’ measurement 
Measures References 
Processes capabilities  
Operational process capabilities 
Operating and service enhancement capabilities 
Reduce warehousing cost 
Reduce inventory cost, inventory level and 
inventory turns 
Reduce transportation cost 
Reduce delivery time 
Reduce order taking time 
Reduce order visibility 
Reduce order flow time 
Back order, return cost reduction 
Order taking and order flow cost 
Labor efficiency 
Better service quality 
Delivery reliability 
Reduce information asymmetry 

 (Auramo et al., 2005) 
(Gosselin, 2005)  
(Chan and Qi, 2003) 
(Garengo and Bernardi, 2007) 
(Gomes et al., 2006) 
(Hoque, 2005) 
(Lua and sholihin, 2005) 
 

Marketing and sales process capabilities 
Identify potential markets 
Better ways to forecast and manage demands 

(Chan and Qi, 2003) 
 

Supplier relationship process capabilities 
Strength the relation with supplier 
Payable efficiency 

(Gomes et al., 2006), (Hoque, 2005)    

Customer relationship process capabilities 
Receivable efficiency 
Customer satisfaction 

(Chan and Qi, 2003)     

Managerial process capabilities 
Administrative and coordinative capabilities 
Improve administration efficiency 
Improve coordination efficiency 
Reduce communication cost 
Improve communication and collaboration 
efficiency 
Better Decision quality 
Allocation and utilization efficiency 
Better planning 
Increase enhancement of the new market 
entry 
Predictability 

(Auramo et al., 2005) 
 (Malina and Selto, 2004), 
(Chan and Qi, 2003),  
(Gomes et al., 2006)         

Creativity and innovative capabilities 
Higher level of processes innovations (Chan and Qi, 2003),  

(Gomes et al., 2006)         
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Table 25. Organizational infrastructures construct measurements 
Organizational infrastructures Refrances 
Empowerment 
Giving authority of scheduling to the workers 
Giving the authority of inspection and quality control to 
the workers 
Changes in managers responsibilities 
Giving workers a broader range of tasks 

(Albadvi et al., 2007) 

Decentralization 
Giving authority of recruitment to middle managers 
Giving authority of workers assignment to 
middle manager 
Giving authority of workers control to middle manager 
Giving authority of financial resources assignment to 
middle manager 
Giving authority of physical assets assignment to middle 
manager 

(Albadvi et al., 2007) 

Training 
Improving supervisors training 
Improving workers training 
Improving direct workers motivations 

(Albadvi et al., 2007) 

Team work 
Permanent project teams 
Matrix organization  

(Albadvi et al., 2007) 

Process management and customer relationship 
Process management 
Statistical process control 
Assessment of processes 
Continues improvement of processes 
Customer needs assessment 
Customer satisfaction measurement  
Customer relationship management 

(Albadvi et al., 2007) 

Transaction with supplier  
Supplier relationship management  
Improvement of financial exchange with suppliers 
Strategic position of supplier 
Successful venture with supplier 

(Gomes et al., 2006)   
(Albadvi et al., 2007)   

Technology  
Use of new technologies involvement Later deleted 
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Table 26. Performance constructs' measurements 
Measures  
Performance  
Customer result  
Customer satisfaction indicators 
Customer relation 

 (Chan, 2004), 
(Gosselin, 2005), 
(Hoque, 2005) 
(Albadvi et al., 2007) 

Employee results  
Staff satisfaction indicators 
Staff performance indicators 

(Hoque, 2005), 
(Albadvi et al., 2007) 
 

Operational performance  
Flexibility to change volume/Responsiveness 
Total processes cost 
Processes cycle time 
Cash to cash cycle time 
Delivery performance 
Order fulfillment 

(Morgan and Dewhurst, 2007), 
(Morgan, 2004), 
(Malina and Selto, 2004) 
 (Gosselin, 2005),  
(Chan, 2004), 
(Lockamy and McCormak, 2004) 

Growth  
Sales growth 
Return on investment (ROI) 
Market share 
Return on asset (ROA) 
Number of new customer 
Number of new customer contact 
Number of new product to market 
Number of new markets (geographic) 
Brand awareness 

(Malina and Selto, 2004),  
 (Morgan, 2004), 
 (Gosselin, 2005), 
(Gomes et al., 2006), 
(Albadvi et al., 2007) 
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APPENDIX D: DATA CODE 
 
Table 27 : Data code 

Construct Code Manifest 
IT use (ITU) ITUC IT use in communication 

ITUP IT use in planning 
ITUO IT use in operation 
ITUQ IT use in quality control 
ITUD IT use in decision support 
ITUA IT use in administration 
ITUF IT use in finance 

Operational processes (OP) OPPO operation process 
OPPS product process and services 
OPMP sales and marketing process 
OPSR supplier relationship process 
OPCR customer relationship process 

Managerial processes (MP) MPAC administration processes 
MPDM decision making processes 
MPIP innovation processes 

Operational process capabilities 
(PCO) PCOS 

Operational and service enhancement 
capabilities 

PCOM Marketing and sales capabilities 
PCOR Supplier relationship capabilities 
PCOC Customer relationship capabilities 

Managerial process capabilities 
(PCM) 

PCMA Administrative and coordination capabilities 
PCMD Decision making capabilities 
PCMI Creativeness and innovative capabilities 

Organizational infrastructure 
investment (OI) 

OIEM empowerment 
OIDE decentralization 
OITN training 
OITW team work 
OIPM process management 
OITS supplier relation management 
OITE technology 

Performance measures (PER) PERC customer view 
PERE employee view 
PERO operations 
PERG growth 

 


