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Abstract 
This thesis addresses a group of business data processing simplicity e-Commerce 

factors that accrues benefits on the e-Commerce procurement process. The goal of 

this research was to build a model of factors that simplifying the procurement process 

by using e-Commerce. The research was conducted among 250 large enterprises and 

considers fifteen factors that simplify the procurement process by using e-Commerce. 

Based on these research results, the model of e-Commerce factors in the procurement 

process "business data processing simplicity" has been developed. The research which 

was conducted through Principal Component Analysis is pointed out, that enterprises, 

which endeavor to have success in doing procurement process electronically, should 

simplify particularly the following sub-processes as the most important ones: 

Receiving of delivery data Announcement (shipment announcement), possible 

supplier’s requisition request, transport ordering, reclamation solving and bidding 

where respondents see high possibilities to simplify them by e-Commerce. However, 

there can be some other factors that may influence in simplicity of the Procurement 

Process. Statistical modeling allowed explanation of interdependencies and co-

dependencies of functional factors in the procurement chain.  

In this research, I tried to collect data on the extent of significant simplicity of a set of 

factors through e-Commerce from the Iranian managers’ points of view who were 

involved in Procurement Process, Logistics and Informatics in big enterprises and 

industries. Then, I compared them with the data from a previous study of Slovenia 

situation in this regards. In the studied sample, the majority of the Iranian managers 

valued that the e-Commerce would significantly simplify the Procurement Process 

somehow the same as the Slovenians. The model of factors extracted from the Iranian 

data in comparison of  Slovenia, was a little bit different, however, both covers the 

Process reengineering in two category of “Business Preparation Simplicity”  and “ 

Business Operation Simplicity” including different sub-process.  

Keywords: Factors, Reengineering, Simplicity, e-Commerce, e-Procurement, 

Process, Research model 
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Chapter  I 

1. Introduction 

This chapter presents the back ground and different aspects of e-Procurement within 

the Internet based B2B models in different areas. It starts with a brief introducing of 

e-Procurement addressing the key elements of its implementation. Then it moves into 

the problem discussion and following that, it explains the aim of the research and the 

content of the outline of my thesis. 

 
 

1.1. Background 

E-procurement begins with the automation of the requisitioning, the approval 

purchase order management, and accounting processes through an Internet-based 

protocol (Podlogar, 2006). The key elements of this automation include the following: 

• A Web-based user interface 

• Utilization of standard Internet communication and security protocol 

• A software that supports the requisitioning process, including approval, 

work flow and product catalogue maintenance. 

A model of the Internet-based B2B e-Procurement System is shown in the Figure 1. 

We can observe that the buyer has a new electronic system at his or her disposal. 

Communications from buyers and suppliers, coming over the Internet access system, 
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are linked together in the new procurement network. Through this access, the buyer 

can select from product catalogs the items needed to meet manufacturing or delivery 

demands. The approval is accomplished online; significantly cutting the cycle time, 

and the workflow proceeds through the network (Gebauer and Shaw, 2002; Poirier 

and Bauer, 2001). Buyers can input their needs using the e-catalog included in the 

Internet-based program. Needs are input as “requests for procurement”. The 

automation of the process involves all approvals needed to purchase goods. In the 

automation process, different requests for procurement are merged into one order that 

is passed to the supplier electronically. The entire process is totally automated through 

the electronic interchange. The position of a classical procurement officer is no longer 

necessary because copying the paper request for procurement to the electronic one is 

no longer needed. In the new environment, the procurement officer tries to understand 

the supplier’s needs, and assesses the efficiency and the optimum procurement 

conditions in their enterprise (Vaupot, 2001; Podlogar, 2006). 

The approval is accomplished online, so significantly cutting the cycle time, and the 

workflow proceeds through the network. The purchase ordering process is automated 

and feeds directly into the enterprise’s Enterprise Resource Planning (ERP) system 

for retention, payables, and any reconciliation that may be necessary. Financial 

services (for credit and payment) and logistics services (for pooled shipments and 

cross-docking) can be accessed online, speeding those processes (Gebauer and Shaw, 

2002; Poirer and Bauer, 2001). 

For the purpose of designing the Internet procurement model and the standard for   

commerce on the Internet, Open Buying on the Internet (henceforth OBI) standard 

was formed. OBI is an open, flexible frame for e-Commerce’s business-to-business 

programs. It is designed for the enterprises having a large number of transactions with 

a low money value. 
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These transactions represent 80 percent of all transactions of large enterprises. With 

regard to the procurement process, the benefits of OBI standard are as follows:  

• Buyer’s wanted to have a choice of supplier depending on a business 

value such as price, quality, etc. 

• Implementation of the e-Procurement needs to be independent of the 

technology used. 

• Buyers want a solution based on a fair price without any influence from 

the system and suppliers already used previously. 

• Decrease of time for the entire procurement process from days to 

minutes. 

 

 
Source: Adapted from Gebauer and Shaw, 2002 

Figure 1: A Model of the Internet-based B2B e-Procurement System 
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Enterprises (Poirer and Bauer, 2001) divide the initial savings into three areas: 

• Better purchasing information for improved contract negotiation and 

management results in a seven percent to twenty- seven percent 

reduction in cost. 

• Improved information handling results in a cost reduction for 

transactions, from as high as $100 per transaction to less than $4 per 

transaction. 

• The cycle time for completing transaction is reduced between thirty 

percent and fifty percent, from order to delivery. 

•  

Added value of e-Commerce in the procurement process is as follows (Van Weele, 

1994):  

• Effective development of the procurement process between buyer and 

supplier  

• Verification of supplier’s order acknowledgment, 

• Development and implementation of computer-based different methods 

for order and control fulfilment,  

• Development of computer-supported database about critical items of 

procurement process and suppliers, 

• Development of a well-defined process for order-handling,  

•  Successful problem solving, when necessary. 

 
 

Electronic business is the process which uses Internet technology to simplify certain 

company processes, improve productivity and increase efficiency. It allows 

companies to easily communicate with their suppliers, buyers and customers, to 

integrate “back-office” systems with those used for transactions, to accurately 

transmit information and to carry out data analysis in order to increase their 

competitiveness (Muffatto and Payaro 2004). 

Davill et.all (2003) believe that e-Procurement software, designed to simplify the 

buying process for company employees through approved supplier electronic 

catalogues has gained the most acceptance (25 per cent) and is expected to maintain 
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this dominance in the near future.  

By the research conducted by Roberts and Mackay in 1998, they pointed out that 

senior management were aware that to some extent the impetus had been lost and that 

a range of electronic commerce technologies could be implemented with greater 

strategic focus in terms of leveraging on electronic links to increase the volume and 

type of messages exchanged, to simplify processes and to build closer working 

relationships with suppliers.  

As enterprises look to further simplify their procurement applications deployments, 

moving more processing from the business units to a central organization, many will 

consider Business Process Outsourcing (BPO). However, the current challenge that 

many organizations face is that there is an apparent mismatch between needs of the 

enterprise and the BPO offerings being pitched by service providers and systems 

integrators. Many of the large system integrators are approaching BPO as an “all or 

nothing” offering and not enough attention is being their own technology (ERP 

systems) at the same time (Race, Stephanie A., 2005). 

Information technology (IT) has long been applied to support the exchange of goods, 

services and information between organizations. It is with the advent of Internet-based 

e-procurement systems and business-to-business (B2B) electronic markets that the 

real opportunities for online transactions have opened up across space and over time. 

Internet-based e-procurement systems and business-to-business (B2B) electronic 

marketplaces are different from proprietary IOS that involve EDI. They are open 

systems that enable firms to reach and transact with suppliers and customers in virtual 

markets without investments in dedicated systems (Dai and Kauffman, 2001).  Figure 

2 displays the different IT-enabled procurement mechanisms. 
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Source: Adapted from Dai and Kauffman, 2001 
 
Figure 2: IT-Enabled Procurement Mechanisms 
 

According to Girishankar, S. (2000), with more corporate procurement completed 

online every month, the number of virtual marketplaces in the United States has 

soared from 300 in June 1999 to more than 1000 in 2000. B2B electronic markets can 

function as digital intermediaries that focus on industry verticals or specific business 

functions. 

 
 

1.2. Problem Discussion  

Today, organizations do not ask themselves why to adopt e-Procurement; in fact it is 

just the opposite; they ask how to do it in a way to get the maximum benefits that they 

can (Lesnicar, 2002; Podlogar, 2006). We argue that e-Commerce is significantly 

changing the business processes and new business models are needed, and pose many 

challenges to existing and future measurement of such changes. 

Benefits and simple e-Procurement contribute to a positive perception of e-

Procurement, which will gradually lead to actual use (Chen, 2000). Successful 

organizations in practice are the ones that succeed in process simplification with the 

help of suppliers. It is also important to share savings that are resulted from 

improvement, with suppliers (win-win situation). This kind of business leads to closer 

and longer connections with business partners (Leonard, 1999; Podlogar, 2006). 

Process simplification leads to a great deal of e-Procurement opportunities especially 
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because organizations have to react quickly to a changing environment (such as 

demand variability) and goods and process changes (European Commission, 2000). E-

Procurement processes allow participants to easily change rules and eliminate some 

business partners through the whole supply chain, by for example undertaking direct 

e-Procurement from the supplier without other partners-thereby simplifying the whole 

e-Procurement. Generally speaking, however, it is difficult to say if the total number 

of participants in the whole supply chain will decrease (Mesenbourg, 2002). Those 

who will be very familiar with buyers' needs and will offer software suitability, will 

bring the highest added value to a buyer in an instance will stay and develop (Kordez 

and Jelovcan, 2001; Zupancic and Sedej, 2000; Podlogar, 2006). 

The processes are changing with e-Procurement, and it is also important that these 

changes are monitored and measured. It is necessary that organizations estimate 

benefits resulting from carrying out the procurement process electronically. 

Data processing simplicity, as one of the critical e-Commerce success factors in e-

Procurement process, is described more fully in this Thesis. Enterprises endeavor to 

simplify e-Procurement and supply chain processes by such strategies as business 

process reengineering and through e-Commerce implementation (Lesnicar, 2002; 

Podlogar, 2006). 

 

1.3. Aim of Study and Research Questions 

The aim of this work is to  thesis addresses a group of business data processing 

simplicity e-Commerce factors that accrues benefits on the e-Commerce procurement 

process. The goal of this research is to build a model of factors that simplifying the 

procurement process by using e-Commerce. 

The research question, discussed in this thesis is: What kind of extent does electronic 

commerce have on the simplicity with regard to processes that are necessary for the 

execution of the entire procurement process? These processes may capture a supplier's 

requisition request, bidding, and supplier's selection, contract preparation, ordering 

from supplier, shipment delivery and payment to supplier. By greater understanding 

of simplicity extend on e-Commerce implementing into procurement process, 

enterprise can implement e-Commerce in the procurement process more efficiently. 
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Terms used in connection with e-commerce are often used interchangeably and with 

no common understanding of their scope or relationships. For better understanding, 

below is the description of basic terms that are mostly used in connection with 

electronic commerce in procurement process. 

By simplicity we mean fast and flexible business processes that are required to react 

to buyers' demands, whilst assuring the accuracy of relevant data in the process 

(Lesnicar, 2002). By procurement process we meant: a closed loop process that begins 

with the requisition and ends with the payment (Dai and Kauffman, 2001; Gebauer 

and Segev, 1998; Gebauer et al, 1998; Kalakota and Robinson, 1999; Podlogar, 2006; 

Shaw et al., 2000). 

According to Podlogar (2006), Electronic commerce in procurement process involves 

the exchange of information using a combination of structured messages (EDI), 

unstructured messages (e-mail and documents), data access and direct support for 

procurement business processes using the Internet technology: fax server, e-mail, 

World Wide Web, EDI (EANCOM, EDIFACT, and XML). 

E-Procurement begins with the automation of the requisitioning, the approval 

purchase order management, and accounting processes through an Internet-based 

protocol (Podlogar, 2006). 

 

1.4. Disposition of the Thesis 

The thesis is divided into five chapters. In the first chapter, the reader is introduced to 

the background of the research, followed by problem discussion, the aim of study and 

the research questions. The chapter aims at introducing the reader to the area 

investigated as well as giving an understanding of why we investigate it. 

In the second chapter, the reader is provided with a literature review of previous 

research conducted within the area of the overall purpose, which serve as theories for 

the study with regards to concepts of e-Commerce and e-Procurement. In this chapter, 

I depict the literature that is the foundation of the study. I try to discuss e-Procurement 

in general and look at the steps that any big enterprise may take to prepare business 

processes for successful implementation of e-Procurement. Also by understanding 
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simplicity as one of the most important e-Procurement factors, reengineering as the 

strongly connected process simplification, is taken into consideration. At the end of 

this chapter, I  bring my conceptualizations and frame of reference extracted from 

literature, which will set as the foundation of this study. 

In chapter three, the methodology used for this thesis will be presented. The validity 

and reliability of the questionnaire will be explained. Also, in this chapter, procedures 

of Factor Analysis will be discussed. 

The gathered data and the credibility of the findings will be analyzed in chapter four. 

Details of the reliability and consistency screening will be mentioned in this chapter. 

Also the results of  Principal Component Analysis in association with answering the 

research question will be presented. 

Fifth and the final chapter consists the findings, conclusions and implications are 

drawn based on the results of the research conducted. At the end of this chapter, 

suggestions for further research are presented. 
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Chapter II 

2. Literature Review 

In this chapter, I try to describe the relevant literature surrounding the problem 

discussion, which takes part as foundation of this study. Review of literature identifies 

many advantages and opportunities from the field of e-Procurement. In the 

commercial arena, an organization will procure goods on electronic way only if it 

will see enough benefits that might be gained with value added services resulting from 

e-Procurement. In any case, an organization must take very careful steps to prepare 

business processes for successful implementation of e-Procurement (Podlogar 2006). 

 
 

2.1. Procurement  
2.1.1. General Procurement Definition 

Procurement encompasses all activities involved in obtaining goods and services and 

managing their inflow into an organization (Gebauer and Segev, 1998). Traditionally 

the corporate function of procurement is divided into strategic and operational tasks. 

Whereas the strategic tasks include sourcing activities, supplier management, and 

design and implementation of buying procedures, operative tasks embrace all 

transaction-oriented activities such as the excitement of purchase orders (Kaufmann, 

1999; Gebauer and Segev, 2001). 
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Procurement is the term most commonly employed to refer to the purchasing of goods 

and services for the day-to-day operation of a business. Procurement is an essential 

part of any organization's ability to function effectively and efficiently (Steven R 

Leonard, 2000). 

 

2.1.2. The Importance of Procurement 

Through a well-managed procurement business function, organizations can gain 

numerous benefits identified the strategic importance of the procurement business 

function (Versendaal et al., 2005).    

A company's competitiveness and profit is highly dependable on how procurement is 

handled within the company. There is a direct influence on the profit because 

procurement stands for such a large part of a company's costs. There is also an 

indirect influence on the profit due to the large part of the internal costs affecting what 

happens in the interface between the company and its suppliers (Gadde and 

Hakansson, 2001). 

Purchasing represents a significant part of a company's total costs. In a study by 

Hakansson it is stated that purchasing costs often stand for between 40 and 60 percent 

of a company's turnover. This is an increase from earlier when purchasing did not 

have such a significant role (Ibid). 

According to Gadde & Hakansson (2001), there are a number of reasons why 

purchasing has become more significant and consists of a larger part of the turnover. 

The first reason is that purchasing has gradually become more involved in larger parts 

of the company's total activity and due to this; the purchasing department's capacity 

and competence have great consequences for the efficiency of the company. 

Purchasing is significant for the company's profitability because of the large volume 

that it stands for (Ibid). 

A second reason  is that purchases directly influence the result. One cent less spent on 

purchasing is one cent extra added to the profit. This expression is often confused 

with the notion that one cent lower price leads to a higher profit. Nothing could be 

more wrong, due to the indirect cost associated with purchases. The acquired goods or 
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services cannot be seen in isolation, but have to be seen in relation to the function 

they perform (Ibid). 

The third reason for the increased importance of purchasing is the insight that benefits 

can be made by having deeper and more long-term relationships with a supplier. 

These potential benefits concern flow of material, flow of information and 

cooperation in technical development.(Ibid). 

A forth reason for the increased importance of purchasing is the increased complexity 

that purchasing involves. The more society develops, the larger the differentiation 

becomes and the more specialized units become. The increased specialization has lead 

to products that are more sophisticated and a more difficult purchasing process. 

International purchases have also increased which has lead to a number of new 

difficulties concerning the distance to suppliers, handling currencies and different 

legislations (Ibid). 

With the idea that the procurement function has the ability to influence corporate 

profitability favorably, the functional development has been a topic of great interest. 

Departing from the passive, re-active clerical viewpoint of the 70's the procurement 

function has ability to develop itself in a strategic pro-active function contributing, as 

much as other business functions, to creation of (sustainable) competitive advantages 

(Versendaal et aI, 2005). Many authors state this fact that such a significant advantage 

can be achieved (Porter, 1985; Herberling, 1993; Cavinato, 1999). 

Purchasing and procurement have been almost used interchangeably. However they 

differ significantly in their scope, purchasing refers to the buying material and all 

activities associated with buying process. Electronic purchasing addresses only one 

relatively minor aspect of procurement problems companies face. Procurement on the 

other hand, is broadly defined to include a companies requisitioning purchasing, 

transportation, warehousing and in-bound receiving processes. Recent procurement 

strategies focus on restructuring the entire order-to-delivery process rather than on 

specific tasks within the process. The new procurement models leverage a nearly ideal 

combination of volume advantage, flexible contracts and valuable supplier's alliance, 

along with decentralized and user-responsive purchases (Kalakota and Robinson, 

2001). 
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Croom also distinguished between purchasing and procurement. In his article 

purchasing was classified as a supplier-facing, boundary spanning activity, and 

procurement defined as the total process involved in the identification, specification, 

co-ordination and determination of an organization's resource needs. Then, he 

classified the purchasing activity as a subset of supply chain procurement. Figure 3 

below adopted from Croom, illustrates the core supply chain activities including 

procurement (Croom, 2005). 

 

Source: Adapted from Croom, 2005 

Figure 3: Core Supply Chain Activities Including Procurement 

 

In short, the purchasing function should obtain the proper equipment, material, 

supplies and services of the right quality, in the right quality, at the right price and 

from the right source. In this description, the purchasing function is regarded 

primarily as an operational activity (Weele, 2002). Procurement refers to all activities 

involved with obtaining items from a supplier; this includes purchasing, but also 

Supply Chain Operations 

Procurement

Contract Negotiation 

Material Management

Design Operations

Specification Needs Identification 

Supply 
Planning 

Demand planning  Warehousing Inventory 
Management 
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inbound logistics such as transportation, goods-in and warehousing before the item is 

used. The key procurement activities and associated information flows within an 

organization are shown in Figure 4, which is adopted from Chaffey (2004). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Source: Adapted from Chaffey, 2004 

Figure 4: Key Procurement Activities within an Organization  
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Phase 4: Search for and qualification of potential sources 

Phase 5: Acquisition and analysis of proposals 

Phase 6: Evaluation of proposals and selection of supplier(s) 

Phase 7: Selection of an order routine 

Phase 8: Performance feedback and evaluation 

Robinson et al. stated that above phases are dynamic and changing and there are 

relations between the phases, which means instead of occurring sequential they can be 

parallel. 

The primary job process of procurement was indicated by (NECCC, 2002) as follows:  

• Search for products and services needed by the organization 

• Handle myriad details relating to their requisition 

• Approval 

• Payment 

• Taking responsibility for the delivery of the host of items about which 

they might or might not know very much 

He continued that process was labor-intensive, dominated by paper, often centralized, 

and subject to countless costly inefficiency due to re-keying, changing prices, product 

sets and personnel. 

According to Dobler and Burt (1996), the purchasing function consists of the essential 

activities associated with the acquisition of the materials, services, and equipment 

used in the operation of an organization. The major types of activities are: 

• Coordination with user departments to identify purchase needs 

• Discussions with sales representatives 

• Identification of potential suppliers 

• The conduct of market studies for important materials 

• Negotiation with potential suppliers 

• Analysis of proposals 

• Selection of suppliers 

• Issuance of purchase orders 

• Administration of contracts and resolution of related problems 
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• Maintenance of a variety of purchasing records  

The procurement process, or concept, encompasses a wider range of supply activities 

than those included in the purchasing function. In addition, it typically includes a 

broadened view of the traditional buying role, with more buyer participation in related 

materials activities (salvage of surplus and scrap) (Ibid). Specific activities usually 

included in the process are: 

• Participation in the development of material and service requirements 

and their specifications 

• Conduct of materials studied and management of value analysis 

activities 

• Conduct of more extensive material market studies 

• Conduct of all purchasing function activities 

• Management of supplier quality 

• Purchase of inbound transportation 

• Management of investment recovery activities  

 
 

2.2. e-Procurement  
 
2.2.1. General e-Procurement Definitions 

Traditionally, procurement has involved a number of communication mediums to 

facilitate procurement process between the various parties. These have included the 

use of mail, phone, and fax, EDI and more recently, email and the Internet. 

Basically, e-Procurement means that electronic communications are used to support 

all of the transactions that facilitate the procurement process (NECCC, 2002). 

In order to develop our understanding a bit further about definition of e-Procurement, 

it should be mentioned that there are a lot of definitions of e-Procurement suggested 

in different literature. Below, some of the collected ones are quoted: 

• E-Procurement is essentially an Internet\Intranet based purchasing 

application or hosted service that streamlines buying trading partners, 

maximizes trade efficiency across the entire supply chain, and provide 

strategic e-commerce capabilities in Internet time (ITRG, 2002) 
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• An e-Procurement technology is defined as a technology designed to 

facilitate the acquisition of goods by commercial or a government 

organization over the internet (Brunnelli, 1999 and Carabello, 2001). 

• E-Procurement is a technology solution that facilitates corporate buying 

using the Internet. It has the power to transform the purchasing process 

because it pervades all of the steps identified by the supply manager 

(Presutti, 2002). 

The success of an e-Procurement system requires efficient processes both at the level 

of the supplier–purchaser relationship and the level of internal workflow. The 

transition from the traditional procurement to e-Procurement requires the analysis and 

design of new processes in order to minimize the meaningless information circulation 

(due to bureaucratic documents exchange), the definition of clear and discernible job 

descriptions and the economical procurement of goods within defined deadlines. A 

successful transition is subject to a large number of constraints that have to be taken 

into account, mostly placed by laws, which try to guarantee the transparent 

administration of public wealth (Arrowsmith and Arwel, 1998). 

The design of the appropriate purchasing processes helps the determination of the 

proper functional specifications. Functions are capabilities of the e-Procurement 

system that permit organizations to aggregate disparate sources of information in one 

consolidated view as well as to facilitate the review and acquisition of goods. In 

addition, functions may enable organizations to better understand specific 

procurement patterns.  This knowledge allows for effective negotiations with 

suppliers. Organizations should address key functional areas such as those presented 

in Figure 5 (Gartnet Group RAS Services, 2000). The definition of the appropriate 

functional specification determines, to a large extent, the success of the e-

Procurement system to be introduced. 

According to Aberdeen group (2001), "e-Procurement allows companies to automate 

the tactical processes and workflow associated with purchasing. Purchasing managers 

through e-Procurement are able to maneuver their way out of massive paper trails and 

make critical strides in efficiency". The initial rounds of e-Procurement technology 

are used almost exclusively for purchases that are already on contact with a set group 

of suppliers. ITRG (2002) and Knudsen (2003), states that e-Procurement includes 
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aspects of the procurement function supported by various forms of electronic 

communication, and its use in both the public and private sectors takes many forms 

including: 

• Electronic data interchange (EDI): inter-organizational information 

system using structured data exchange protocols often through value 

added networks. 

• E-MRO: mechanism for ordering indirect items from on-line catalogue 

• Enterprise resource planning - automation of procurement related 

workflows including auto-faxing, auto-emailing or other forms of 

messaging directly with suppliers 

• Web-based enterprise resource planning - automated procurement 

workflows but Web based 

 
Source: Adapted from Panayiotou, Gayialis and Tatsiopoulos, 2000 

Figure 5:  Taxonomy of Functions in e-Procurement Applications 

The main idea of e-procurement is to include the end-user (requester) in the 

procurement process via an electronic multi-vendor catalog and to close the process 

gaps (e.g. re-entry of data) in the supply chain for indirect goods (Puschmann and Alt, 
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2005: PI22-133). 

Knudsen (2002) by combining the procurement definition and e-Business definition 

produced the following e-Procurement definition: 

“E-procurement:  The use of IT (and the Internet) for procurement purposes, including 

both the technology-mediated exchanges between parties and the electronically based 

intra-or inter-organizational activities facilitating such exchanges (Ibid: P99)” 

“E-procurement is a way of sourcing suppliers and buying goods and services that 

spends on new practices, new technology, and new services accessed over the Internet 

(McKie, 2001, P99).” 

“E-procurement: The purchase of goods or services through the Internet- forms part of 

an overall strategic procurement plan. That plan may include strategic sourcing or 

supplier rationalization, supply chain automation, and participation in one or more 

market places. Commodities purchased can be operational resources (non production) 

or production resources (raw materials) (Bu'rca, Fynes and Marshall, 2005).” 

E-procurement is a new phenomenon, but what it wants to achieve is not new. As 

long as companies have been around, they have sought to improve efficiency and 

effectiveness. E-procurement is an umbrella concept that barks up the same tree, 

improving efficiency and effectiveness. Neef (2001, p: 58), gives three example of 

this. Firstly, e-Procurement systems continue the trend of reducing transaction costs 

by automating processes, replacing human labor with information technology. 

Secondly e-Procurement helps to facilitate increased integration, and thirdly, e-

Procurement helps to facilitate increased integration, and Neef argues: "e-

Procurement is an important step towards development of the extended enterprise 

where the supply chain becomes a continuous, uninterrupted process extending from 

buyer through selling partners". It can also include activities such as: 

• Advertising tender; 

• Electronic submission of tenders 

• Electronic ordering 

•  Internet sourcing via third parties 

• Electronic mail between buyers and sellers 

• Electronic mail in contract management 
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• Research into supplier markets 

• Integration of procurement within the financial and inventory systems 

There are some fundamental things the purchasing company wants to achieve when it 

comes to purchasing. These include reducing the time employees spend looking for a 

product, service or suitable supplier, reducing the time and cost of administering 

purchases, reducing cycle times, increasing volume with a few preferred suppliers to 

get better pricing and other conditions, as well as limiting choices to only a number of 

pre-qualified suppliers to ensure quality (Bakowski, 2002). 

Electronic procurement systems in essence mirror the procurement process through 

the provision of two distinct, but connected, infrastructures - internal processing (via, for 

example, corporate intranet) and external communication with the supply base (via, 

for example, Internet-based platforms) (Croom, 2001). 

E-procurement has been the subject of a great deal of research but again this has 

tended to focus on the development of inter-organizational electronic networks (De 

Boer, 2002). 

The term e-Procurement results from the electronic support of procurement activities 

between a purchaser and a supplier through information and communication 

technologies (Chaffey, 2002). 

According to (Rayport and Jaworski, 2002; Eyholzer, 2000) we understand e-

Procurement as the usage of Web-based functions and services (e.g. Catalogue 

management, requisition, control and approval, receiving and exception processing, 

financials and payment processing and logistics and supply-chain management) that 

allow employees of a buying organization to purchase goods and services and allow 

suppliers to manage and communicate the fulfillment of purchase orders submitted. 

 

2.2.2. e-Procurement Benefits 

An e-procurement solution provides access to, and easy purchasing from, catalogues 

of many different suppliers while eliminating paperwork, automating the approval 

process and enforcing the purchase polices that apply to each Buyers' suppliers 

(ITRG, 2002). Typically cost saving is the main motivator for companies to 
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implement e-Procurement. As cost per transaction using e-Procurement is reduced by 

65% compared to "traditional" procurement transaction. By contrast, the source of 

saving in B2B auctions comes from accessing a broader base of suppliers budding for 

the buying needs of organization, thus the saving derived from joining bargaining 

power would translate into more aggressive discounts for member of the consortia 

(Davila et al., 2002). 

Internet technologies can reduce production times and costs by increasing the flow of 

information as a way to integrate different value chain activities. The Internet enables 

value to be created by gathering, organizing, selecting, synthesizing and distributing 

information (Chaffey, 2004). Aggregation alone can generate savings of 5 to 10 

percent. This does not include other process-related savings. Although e-Commerce is 

not needed for aggregation, it makes aggregation easier, faster, and cheaper (Andrew, 

2001). 

For many companies, the greatest benefit of e-Commerce will come not from lower 

prices but from new levels of collaboration all along the value chain, from product 

development through production and distribution to managing the customer 

relationship. The ability to use e-commerce tools in order to collaborate with 

suppliers, distributors, and customers in all these activities will help determine 

tomorrow's winners (Ibid). 

The use of e-procurement is thought to have implications for information asymmetries 

or impact in inter-organizational relationships and in particular for search and 

monitoring costs. Alternative explanations for the benefits of e-Procurement arise 

from the resource based perspective through which the resources of the firm may be 

leveraged to achieve competitive advantage with electronic commerce presenting 

opportunities to enhance firm resources (Dhillon et al., 2000; Rasheed et al., 2001). 

The other major benefits of adopting e-Procurement system are reduced operating 

costs and searching costs, which lead to high returns on investments (Dai and 

Kauffman, 2000). 

According to ITRG (2002), many companies have found immense benefits from their 

e-Procurement projects, including the following 

• Process efficiencies amounting to annual savings 
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• Ability to link into existing systems, such as ERP 

• Reductions seen in lead times within the procure-to-pay cycle, in some 

cases by 50% 

• Self-invoicing on behalf of clients can add to the bottom line 

• Month-end reconciliation can end the problem of the wrong items being 

ordered or the wrong prices bring offered as business process have been 

streamlined and all was working off the same catalogue 

• The buyer is engaged in more strategic product management, leading to 

better contracts being negotiated 

• Maverick spending is reduced 

• Reduction in stock levels can lead to savings of millions of dollars 

Companies that have experienced these benefits have reduced cycle times and have 

better managed relationships with their global suppliers. E-procurement technology 

also allows a company to reduce the number of interfaces that it maintains with the 

supplier. The business case for e-procurement is compelling. With the number of cost-

effective e-procurement solutions available today, purchasing organizations cannot 

afford to miss the opportunity to increase profits for their organizations. To make the 

proposition even more attractive, service providers offer hosted e-procurement 

solutions that can be inexpensively deployed with little time or effort while 

eliminating the burden of ongoing maintenance or support. E-procurement benefits 

stem from automating procurement activities and streamlining purchasing workflow, 

both internally and with their vendors (ITRG, 2002). 

According to Davila et al. (2002) and Presutti (2002) e-Procurement benefits are: 

• Cost savings 

• Process efficiency 

• Better information flow between buyers and supplier 

• Reduced Maverick spending 

• Streamlined process 

• Better inventory level 

Cost savings is the primary rationale for investment across all technology platforms, 

through the manner in which these savings are delivered varies. Adoption of e-

procurement technologies report saving of 42 per cent in purchasing transaction costs 
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(Davila et al., 2002). 

According to Presutti, (2002), cost reduction and negotiation are one of the reasons 

that transaction costs fall so precipitously with e-Procurement. Reductions in labour 

costs in the purchasing process, increase in purchase volumes leads to better price 

from supplier and leads to better negotiation i.e. suppliers are ready to reduced the 

price as they get the assurance of transaction from the buying company. The effect of 

e-Procurement on inter-organization enhances the benefits of e-Procurement on an 

organization.  

Companies using e-procurement report saving of 42% in purchasing transaction costs 

associated with less paperwork which translates into fewer mistakes and a more 

efficient purchasing process. In a labour intensive, paper-based purchasing process, 

transaction costs can range from $70 to $300 per purchase order for example, GE 

(General Electronic) saw those costs drop to 30%. Other firms have experienced even 

greater reductions (Presutti, 2002). Different authors have elaborated on the benefits 

that accrue from adopting e-procurement technologies. These benefits are expected to 

accelerate the rate of adoption of these technologies once the uncertainties that remain 

around e-procurement are reduced to levels that encourage significant resources 

commitments leading towards higher process efficiency (Davila et al., 2002). 

The greatest benefit of e-commerce for many companies will come not from lower 

prices but from new levels of collaboration all along the value chain, from product 

development through production and distribution to managing the customer 

relationship. Usability of e-Commerce tools in order to collaborate with suppliers, 

distributors, and customers in all these activities will help establish tomorrow's 

winners.  

Electronic business is aimed at enhancing the competitiveness of an organization by 

deploying innovative information and communications technology throughout an 

organization and beyond, through links to partners and customers (Chaffey, 2004). 

Through use of e-Procurement technology and processes, e-Businesses have the 

opportunity to reduce the cost of the procurement process, to source from a wider 

range of supplier at lower prices, and to pursue individual employees to conform more 

closely to corporate procurement policies and practice (McKie, 2001).  
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Source:  Adapted from Puschmann and Alt, 2005 

Figure 6: Effects of e-Procurement 

According to Figure 6, the use of Internet technologies in procurement is aimed at 

realizing faster and more efficient operational procurement processes which bypass 

the purchasing department and enable those people to concentrate on more strategic 

tasks. In e-procurement, requesters directly search for and select products in 

electronic catalogs which are authorized and negotiated by strategic procurement in 

advance.(Puschmann and Alt, 2005). 

A number of costs which are wrapped up in the procurement process, including the 

cost of are presented by McKie (2001) as follows: 

• Staffing internal purchasing departments 

• Maverick buying by employees 

• Paper forms, handling, and storage 

• The time taken to perform procurement roles 

• Delays in the procurement process Managing 

• Three way matching  

• Cutting checks  to pay vendors 

• Maintaining large vendor master files 

Prior to the introduction of e-Procurement, buyers frequently had to deal with 

individual transactions. They had to negotiate with suppliers, convert purchase 

requests into purchase orders, handle queries and ensure the correct allocation of the 
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invoices received. In the operational workload, strategic aspects were neglected and 

buyers had little influence over the choice of suppliers and the purchased products. 

Their negotiating power was limited as the purchasing decision was made by the 

requester or the authorizer and not by the purchasing department. The requester was at 

the center, with all activities emanating from him or her (see Figure 7). 

E-procurement enables companies to decentralize operational procurement processes 

and centralize strategic procurement processes as a result of the higher supply chain 

transparency provided bye-procurement systems (Puschmann and Alt, 2005). 

The experiences of many failed ERP implementations show that introduction of a new 

system is only efficient with the redesign of existing business processes. Similarly, 

implementing an e-procurement system in isolation without considering the entire 

procurement process and systems involved will not be sufficient (Deise et al., 2000). 

 

Source: Adapted from Puschmann and Alt, 2005 

Figure 7: Shift from Managing Transactions to Managing Suppliers 

The experiences of many failed ERP implementations show that introduction of a new 

system is only efficient with the redesign of existing business processes. Similarly, 

implementing an e-procurement system in isolation without considering the entire 

procurement process and systems involved will not be sufficient (Deise et al., 2000). 

As shown in Figure 8, the various e-Procurement strategies need to be crafted in a 

company’s procurement process according to their strengths (Riggs and Robbins, 

1998; Hughes et al., 1998; Dolmetsch et al., 2000; Kalakota and Robinson, 2001). 

According to Puschmann and Alt (2005), e-Procurement benefits fall into two major 

categories: efficiency and effectiveness. The former consist of process, products and 

inventory savings, the latter the proactive management of key data and higher-quality 

purchasing decisions within organizations. 
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Source: Adapted from Puschmann and Alt, 2005 

Figure 8: Supply Chain Processes and e-Procurement Strategies 

The more complicated the old paper-based procurement processes, the more 

authorization stages and exceptions, and therefore the higher the savings will be. To 

take advantage of these potentials, the procurement process needs to be redesigned. In 

the successful practices, this revamp focused on: 

• Reduction or elimination of authorization stages 

• Regulation of exceptions to a limited degree at the beginning 

• Elimination of paper 

• Integration of suppliers in the entire process chain 

• Consideration of the complete process, from searching for articles 

through to invoicing (Ibid) 

Given the intense publicity surrounding the impact of e-procurement, Croom (2001) 

states four main benefits of e-procurement as follows: 

• Financial performance, but not as much as widely 'hyped' benefits 

promoted in the press 

• Improved information flow; 

• Improved internal and external communications; 

• Improvements in planning and control. 

Then he continued that a major concern is the apparent lack of clear strategic 

awareness of the implication and benefits of e-procurement (Croom, 2001). 
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2.2.3. e-Procurement Implementation Success Factors 

In today’s economic climate, cost containment and organizational efficiency are 

critical to a company’s success. E-procurement, the automation of a firm’s 

procurement process, is becoming increasingly recognized for its ability to improve 

business operations and reduce expenses. Like any technology-based system, 

however, it may have little effect if not carefully implemented and managed. 

Based on the observations (Tony Chiravolo, 2004), the following list of key success 

factors is offered: 

Obtain top management support to encourage acceptance throughout the 

organization. Draw a direct link between your company’s goals and the benefits of e-

Procurement. These include both direct and indirect cost savings, as well as the shift 

in focus from individual transactions to a high-level vendor management strategy. 

Additionally, assign an executive-level “champion” to promote the importance of the 

initiative to first to management, and then throughout the organization. 

Establish baseline metrics. A preliminary analysis of existing data (e.g., overall 

spending, transaction/administrative expenses, costs broken down by supplier and 

product category, etc.) will enable you to identify improvement opportunities,  

negotiate with suppliers more effectively, and benchmark your post-rollout results. 

Undertake a “strategic sourcing” effort prior to system implementation. 

Rigorously evaluate suppliers on a wide range of quantitative and qualitative criteria, 

then select a small number of them in each product category. Benefits of forging these 

“preferred provider” relationships typically include enhanced service level agreements 

and “leveraged buying power” incentives. 

Do not simply mirror your manual purchasing process. Instead, reconfigure or 

eliminate steps that don’t add value. Better yet, treat this initiative like the 

reengineering project that it is, and create workflows and business rules from scratch. 

Be sure to request your vendor’s assistance in seizing new opportunities unique to an 

online environment. 

Begin your rollout with areas of spending that offer the largest and fastest 

return-on-investment. Starting with “low-hanging fruit” enables you to quickly 
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demonstrate the value of e-Procurement to users, which will encourage their buy-in 

and cooperation. 

Never stop measuring results and refining processes. Continually evaluate vendor 

performance and user satisfaction, and actively seek out ways to further reduce 

expenses and increase efficiencies. 

Communicate, communicate, communicate! Keep users fully informed of the 

business drivers, benefits, and status of the project, and provide training and support 

tools to eliminate unnecessary frustration with the system. Consider publicizing post 

implementation cost savings, process improvements, strategic initiatives, and other 

positive outcomes on an ongoing basis.  

Once limited to the acquisition of goods, e-Procurement has proven to be effective 

with regard to services, including those related to human capital. Its powerful 

management capabilities enable companies to strike a purposeful, proactive, and cost-

effective balance of fixed (core) and variable (contingent) workers. A well-planned 

and executed workforce management strategy – one that combines technology and 

continuous collaboration with Talent providers – can directly impact bottom line 

results and contribute to the achievement of business objectives. However another 

research was conducted by Puschmann and Alt in 2005, in which they had a 

qualitative benchmarking among successful practice companies and drawn together 

the success factors identified in the benchmarking study and mapped them against the 

successful practice companies.  The definition of objects of comparison to ensure the 

comparability of the successful practices were required (Camp, 1989). In the e-

Procurement benchmarking project, these objects were defined during the first 

consortium meeting. The objects of comparison were: 

• Introduction project  

• The procurement organization 

• Content and catalogue management 

• Supply chain processes and system architecture 

• Operational efficiency   (see Figure 9). 
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Source: Adapted from Puschmann and Alt, 2005 

Figure 9: Focus of the Benchmarking Project 

During the preparation phase objects of comparison and criteria were defined and 

discussed in the first consortium meeting. These objects are presented in Table 1:  

 
Table 1: Defined Criteria for Successful Practices 
 

 
Source: Adapted from Puschmann and Alt, 2005 
 
 

The results of this benchmarking study conducted by them were as follows:   

Introduction Project:  Many large companies have a similar situation in their 

indirect procurement supply chain prior to the implementation of e-procurement. 

Little attention was paid to MRO procurement, and manual, paper-based procedures 

prevail. Not only are they labor-intensive and harbor a considerable error potential, 

but many transactions simply bypass the purchasing department and are carried out 

directly with local suppliers. Especially the large benchmarking companies started e-

Procurement with organizational concepts on corporate level. Typically, the areas 
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purchasing, IT and financial accounting had to be coordinated in order to define 

common goals. Successful e-procurement implementations included more than 

merely a new IT system. The benchmarking project highlights five factors for the 

implementation of e-Procurement in large organizations: 

• Realignment of the purchasing operation 

• Reorganization of the procurement process 

• Preparation of catalogues offering the right amount of good quality 

content 

• Embracement of suppliers at an early stage 

• Integration of e-procurement and back-end systems 

 

Organization: Prior to the introduction of e-Procurement, buyers frequently had to 

deal with individual transactions. They had to negotiate with suppliers, convert 

purchase requests into purchase orders, handle queries and ensure the correct 

allocation of the invoices received. In the operational workload, strategic aspects were 

neglected and buyers had little influence over the choice of suppliers and the 

purchased products. Their negotiating power was limited as the purchasing decision 

was made by the requester or the authorizer and not by the purchasing department.  

 

The requester was at the center, with all activities emanating from him or her. 

E-procurement brings about important simplifications of the MRO procurement 

process and reduces this operational workload for buyers by decentralizing the 

operational procurement process. If the procurement process is to be faster and more 

convenient, the number of authorization stages must be radically reduced. Supplier 

management is another area of organizational change.  

 

E-procurement provides the opportunity to establish preferred suppliers in the MRO 

area as well (Smeltzer, 2001). For this purpose it is necessary to implement supplier 

management as part of the e-procurement project. As most of the large companies 

have decentralized procurement structures in place, all of the companies analyzed 

implemented a central coordination instance in order to have better control over the 

products and services to be purchased on a company-wide basis.   
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Content and Catalogue Management: Despite the reengineering of the procurement 

process, content management is another key factor for successful e-Procurement 

implementation (Smeltzer, 2001; Poole and Durieux, 1999). Puschmann and Alt, 

(2005) observed four strategies among successful practice companies: 

• Intranet catalogue:  Electronic multi-vendor product catalogues hosted 

on a company’s own intranet to pool enterprise wide demand and 

optimize procurement processes.  

• Punchout: A catalogue hosted on the supplier’s web site (e.g. Dell) if 

products are more complex and need to be configured with a product 

configurator.  

• Auction: Auctions to leverage price reductions through supplier 

competition. Auctions are suitable for products and services with low 

complexity and allow comparison among different suppliers.  

• Request for quotation (RFQ): In settings with low frequency of use 

and high complexity, RFQs are an instrument for inviting suppliers to 

submit bids based on previously published specifications. 

Supply chain processes and system architecture: Compared to the internal focus of 

traditional logistic approaches, SCM emphasizes the management of upstream and 

downstream relationships and the role of supply chain optimization to increase 

customer value at less cost (Christopher, 1998; Ross, 1998). Examples of SCM 

initiatives are just-in-time, zero inventory, efficient consumer response, vendor- 

managed inventory or continuous replenishment (Kalakota and Whinston, 1997). 

SCM involves three areas to deal with (Christopher, 1998): order processing 

activities, physical activities, and order-related financial activities. The experiences of 

many failed ERP implementations show that the introduction of a new system is only 

efficient with the redesign of existing business processes. Similarly, implementing an 

e-procurement system in isolation without considering the entire procurement process 

and the systems involved will not be sufficient (Deise et al., 2000). 

Operational efficiency: According to a study from Intersearch Corp. (1998), 

approximately 80 percent of all purchasing transactions are spent on indirect products 

and services. Most Fortune 100 companies have in excess of 40,000 suppliers of 

indirect goods but purchase less than US$10,000 annually from 80 percent of those 

suppliers. E-procurement provides an opportunity to consolidate sources and control 
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maverick buying, which can account for dramatic savings. These cost savings are one 

of the most important motivations for e-Procurement. Nearly all of the companies 

analyzed in the benchmarking study have confirmed operational efficiency. 

The benchmarking study conducted by Puschmann and Alt in 2005showed that 

companies which successfully implemented e-procurement rely on proven concepts 

regarding introduction, organizational change, content and catalog management, 

procurement processes and system architecture in order to achieve operational 

efficiency. The successful practices demonstrate that e-Procurement is merely a non-

technical issue. The effort undertaken to implement e-Procurement as a strategy is 

mostly spent on organizational aspects and the redesign of procurement processes 

rather than on technical questions. All successful practices implemented a globally 

oriented commodity coordination board to agree upon the products purchased via the 

e-procurement solution. The strong decentralization of the procurement function in 

large companies was a barrier to achieving synergies from pooling volumes at a 

corporate level. E-procurement enabled companies to gain greater transparency over 

their procurement portfolio with the availability of more detailed data (Ibid). 

 

2.2.4. Impact of e-Procurement on Procurement Work 

During the last year or so there has been a shift in the attitude towards e-Procurement 

and e-business as well. The hype has to some extent subsided, and companies are 

becoming more aware and demanding a solid business case before jumping on the e-

something bandwagon. The Internet is not a miracle cure for poorly functioning 

purchasing organizations (Van Weele, 2002).   

Expectations were great at the end of the 20th centaury but nowadays it seems as 

though the harvesting did not fully materialize. Many of the anticipated benefits came 

mainly from improving operational efficiency, and also from reduced input costs. The 

follow- up studies that have been done indicate that savings from increased 

operational efficiency were very hard to find. Instead, the rationale for implementing 

e-Procurement solutions has shifted towards compliance, increasing leverage, etc 

(John, 2001). Another example tells the same story; ROI has been hard to measure 

and the e-Procurement initiative had been seen as an infrastructure project and as an 
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enabler for business (Arminas, 2001). Even if some of the operational benefits did not 

materialize, information technology is a significant enabler and will continue to be for 

purchasing to take a more integrative and strategic role (Mentzer, 2001,  Essig and 

Arnold, 2001), and also for promoting overall corporate success (Ellram and Zsidisin, 

2002).    

E-procurement impact on procurement performance has not fully materialized as 

expected. There are however important and promising features of e-Procurement, 

such as improved information sharing capabilities increased connectivity, and 

efficiency improvements that should not be overlooked. E-procurement solutions 

come in a variety of types and configurations to fit the needs of virtually any business. 

Today's challenging economy has put increased pressure on businesses to improve 

productivity and reduce costs. Many organizations are finding that an effective way to 

accomplish this is to change the role of their purchasing departments instead of 

focusing on operational, transaction-oriented services, empowering purchasing staff to 

strategically manage the entire purchasing process.

An e-Procurement solution playa fundamental role in transition of procurement to     

e-Procurement by streamlining the buying process and providing the information 

needed to make more intelligent purchasing decisions. An effectively implemented   

e-Procurement solution can: (Cisco Systems, 2002) 

• Reduce paperwork and redundant effort, improving productivity and 

lowering the cost of the purchasing process 

• Enable companies to locate suppliers with the best prices and quality 

and help streamline negotiations and contracting 

• Take full advantage of an enterprise's buying power by enabling it to 

qualify for volume discounts and ensuring purchases are made through 

preferred suppliers 

• Streamline and automate purchasing through critical suppliers, enabling 

more timely and accurate order fulfilment 

Table 2 illustrates the impact e-Procurement is having on enterprise compliance and 

spend management initiatives. Performance improvements recorded map very closely 

to Aberdeen's previous benchmarks, indicating that e-Procurement is consistently 

delivering on its initial value proposition. 
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Table 2: E-Procurement Impact (Average Performance) 

Performance Area 
Before e-

Procurement 

After e-

Procurement 

% of spending that is off-contact (“maverick) 38% 14.2% 

Price savings on maverick purchase brought - 7.3% 

Requisition –to-order cycle 20.4 days 3.8 days 

Requisition –to-order cost $56 $23 

% of spend use under management of the 56% 69% 

Source: Adapted from Aberdeen Group, December 2004   

 

2.2.5. Importance of e-Procurement Systems in B2B Market  

Recent improvements in Internet technology connectivity provide an opportunity to 

make procurement for goods and services more transparent and efficient. When used 

for public procurement, information technology can be utilized as a mean to achieve 

the main principles of perfect competition, namely, access to information, no barriers 

to entry (transparency), and a large number of participants in market exchange 

(Crayannisa, and Popescu, 2005). 

On the other hand, Globalization is an irreversible process, and relates to the 

increased freedom and capacity of individuals and firms to conduct economic 

activities with residents of other countries. The driving forces of globalization are 

related to the reduction in barriers for conducting business with foreigners, and fast 

reduction and convergence of transaction costs via advances in “transport of 

information” (Braga, 2002). Braga (2002) emphasizes that the new wave of 

globalization driven by technological advance in transport and communications 

technologies led to a better investment climate in developing countries since 1980.  

The use of information and communication technologies (ICT) might be used in 

developing countries that are the most disadvantaged by poor access to information to 

complement economic policies, in order to boost efficiency and enhance market 
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integration (Treaty establishing the European Community, 1957; Study on 

Implementation of Electronic Tendering on a Pan-European Environment Hague, 

1999; Gibson and Ward, 2000; Everard, 2000; Dutton, 1999; Commission Directive, 

2001; Cafiero, 1996; Bimber, 1999; Barber, 1998; European Union Report, 2000; 

Arunachalam, 1999; Albarran and Goff, 2000). 

Taking advantage of emerging information technologies requires policies similar to 

those needed for opening the market and free trade. For example, creating a modern 

public procurement is part of the process of an efficient, and a competitive market 

economy that is necessary for these countries’ full integration into the global 

community. In this respect, information and communication technologies can help to 

achieve a competitive environment (open bidding), provide opportunities for the 

private sector (free access to public information), government transparency, and 

eliminate a country elite’s hold on the key sectors of the national economy 

(Crayannisa, and Popescu 2005). 

Procurement is an integral part of B2B processes and an essential part of any 

organization’s ability to function effectively but has only recently emerged as an 

important topic within the fast growing B2B e-Commerce market. An e-Procurement 

B2B system is an open system that enables the organization to reach and transact with 

suppliers and customers in virtual markets (Bakos, 1992). With the introduction of 

cheaper web-based B2B e-Commerce technologies, online procurement has become 

today commercially feasible (Data monitor, 2000). The online procurement market is 

of great significance since it offers opportunities to a different range of companies 

from those which have implemented EDI. E-procurement is a user friendly, Internet-

based purchasing system that offers electronic purchase order processing and 

enhanced administrative functions to buyers and suppliers, resulting in operational 

efficiencies and potential cost savings (Erridge et al., 2001). 

The key and broadly accepted principle underlying a modern public procurement 

system is open competition—unrestricted, universal access to the procurement 

market. In addition, the procurement process—the selection of bidders, tendering 

procedures, and the award of contracts—should be open to public examination and 

review, thus making it a transparent process. For instance, to promote transparency, 

the procurement process should be made open to public scrutiny. This places a heavy 
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burden on the procurement entity within the line ministry or the local authority to 

award contracts that use taxpayer’s money in the most efficient way possible. The 

transparency of the process is further reinforced when contract awards, and the overall 

procurement process itself, is subjected to the scrutiny of national parliaments, 

external audit bodies, and the media (Crayannis and Popescu 2005). 

 

2.3. e-Business, e-Commerce and e-Procurement 

New technological developments, combined with the growth of e-business, give rise 

to tremendous opportunities for creation of new wealth (Amit and Zott, 2001, p 493). 

In the field of e-business, e-Procurement is regarded as having far greater potential for 

cost savings and business improvements than online retailing or enterprise resource 

planning systems (Neef, 2001, p 3). For large corporations in particular, e-

Procurement may even be the most important element of e-Business for operational 

excellence (Barua et al., 2001). A survey of the new economy by The Economist 

(2000) proclaimed that the biggest savings from business-to-business e-commerce are 

likely to come in procurement (Knudsen 2001). 

E-business is nothing but a new and enabling technology that comprises new tools 

that can be used wisely or unwisely in almost any industry, and as part of almost any 

strategy. The key question is not whether or not to use Internet Technology — but 

how to deploy it. Porter (2001) establishes that the Internet, and thus e-business, 

actually makes strategy more essential than ever. Kalakota and Robinson (2001) 

maintain, “Technology is no longer an afterthought in forming business strategy but 

rather the cause and driver”. The competitive advantage of the new electronic tools is 

an important area for future inquiry (Jap, 2001). In the case of close supplier 

relationships, joint development of new technology can provide mutual opportunities 

for improving the competitive advantage. The impact of information technology and 

e-business differs depending on the complexity of the product and the supply network 

belonging to the product. Hence the need of information technology and also e-

business is greater for complex products and complex supply networks (Lamming et 

al., 2000). One observation that takes the opposite stand is the fact that 

standardization products and processes is often a prerequisite for e-business solutions 

to become successful (Knudsen 2001). 
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Following the framework of Lee and Whang (2002), the various forms of e-Business 

applications has been divided into three categories: e-Commerce, e-Procurement, and 

e-Collaboration (Figure 10). E-commerce helps a network of supply chain partners 

identify and respond quickly to changing customer demand captured over the Internet. 

E-procurement allows companies to use the Internet for procuring direct or indirect 

materials, as well as handling value-added services like transportation, warehousing, 

customs clearing, payment, quality validation, and documentation. E-collaboration 

facilitates coordination of various decisions and activities beyond transactions among 

the supply chain partners, both suppliers and customers, over the Internet (e.g., 

coordination of engineering changes in the bill-of-materials for a product that is 

manufactured by an outsourced partner) (Johnson and Whang 2002). 

 

Source: Adapted from Johnson and Whang, 2002 

Figure 10: e-Business Forms and Their Impact on the Supply Chain 

 
 
2.3.1. Impact of the Internet on Procurement   

According to Yen and Ng (2003), EC focuses on the process improvement of inter-

organizational transactions. They have summarized the process with a planning or 

brainstorming purpose, illustrating the impact of buyer and seller with respect to the 

business process of procurement, with the classification of impact as strengths, 

weaknesses, opportunities, and threats (SWOT). Strengths and weaknesses are for 

measuring the internal performance of the procurement process, for example, 

efficiency and effectiveness, and external opportunities and threats are identified in 

the electronic environment in which the procurement is operating For instance, during 
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negotiation, buyers can benefit from a quick and timely enquiry in which 

communication between a buyer and a seller is enhanced, saving time with electronic 

and automated inquiry forms. However, both the buyers and sellers need to have basic 

computer skills to use the electronic inquiry forms, and buyers may not trust the 

Internet to provide personal information to the sellers. 

 

2.3.2. Model of the Procurement Process onto the Internet 

In order to minimize the weaknesses and threats, as well as to maximize the benefits 

from EC, careful planning is essential. Yen and Ng (2003) have proposed the in Table 

3, a four-phase migration model with technical, security, and financial requirements, 

as a plan for the migration of the procurement process onto the Internet. 

For security reasons, data are encrypted for information transaction as well as 

protecting such a complicated system with firewalls. There are also costs for 

maintaining such a system and transaction charges paid to the third parties, such as 

banks and logistic bodies. In addition, an authentication access model should be 

carefully implemented with each phase as different access rights are given to different 

functional staff or users to avoid the misuse of information. 

Yen and Ng, (2003) also mentioned that not every company would adopt EC fully 

while migrating their procurement functions onto the Internet, companies may not 

necessarily need to implement all four phases or start from the first phase, depending 

on the existing technical requirements of the companies. One should be aware that the 

degree of expertise, intangible costs, complexity of information, security, and 

uncertainties increase from phase one to phase four, therefore careful planning is 

necessary with the migration of a procurement process on to the Internet in order to 

achieve a positive impact. 
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Table 3: A Four-phase Migration Model of Procurement Process onto the Internet  

 
Source: Adapted from Yen and Ng, 2003 

 
2.3.3. The Categorization of Impact of EC in the Procurement 

Process 

The impact of EC in the procurement process is classified into buyer and seller, which 

is further divided into individual and interorganizational categories. Individual and 

interorganization classifications represent the internal efficiency and external impact, 

respectively. With sourcing, buyers can search for quick and complete information of 

materials from suppliers’ online electronic catalogs while purchasing is enhanced. 

During quotation and negotiation, sending inquiries with the electronic and automated 

inquiry forms to suppliers can save time, and in return suppliers would direct them 

with quick and customizable responses, while communication between buyers and 

sellers is facilitated. With automated, synthesized, and modifiable order placement, 

cost and time are saved while purchase records can be viewed in a quick and timely 

fashion. Suppliers can benefit from efficient and error-free profiling management and 

more accurate demand forecasts in order to improve overall profitability. Again, 

communications between buyers and sellers can be enhanced while time is saved. 

Electronic transactions can be done without the need of physical forms of payment 

that are not restricted to geographical and currency barriers. Suppliers can benefit 

from secure real-time collection of payment while the risk of unsuccessful receipt of 
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payment is lowered resulting in a profitability improvement. With delivery, 

uncertainty of receiving time is reduced by separated logistics and shipment, while 

information flow or communication between suppliers and logistic third parties is 

facilitated (Yen and Ng, 2003). 

 

2.4. E-Procurement Process 

The benefits of e-Procurement technology will not be apparent if there is simply an 

automation of existing methods of working. To gain the benefits of reduced costs, 

better sourcing, and so on, it is essential that a reengineering of the procurement 

process be undertaken. As a result of implementing Internet-enabled procurement 

technologies, organizations have found that their supplier relationships are redefined, 

and that, in general, the number of suppliers is reduced. Hence, supplier 

consolidation, etc. must be planned for prior to the implementation of the e-

Procurement technology. Companies should gather input from stakeholders 

throughout the organization, since they are likely to be affected by the reengineering 

of the procurement process (T.M. Rajkumar, 2001). 

An organization must take very careful steps to prepare business processes for 

successful implementation of e-Procurement (Poldgar, 2006). According to her, 

simplicity is one of the most important e-Procurement factors, in a way that 

organizations have to organize themselves to ensure success. With knowing such 

factors, organizations will be able to better prepare for e-Procurement and thus 

operate successfully and thus be able to compete in the global market.  

Michael Shaw Believes that, first B2B e-Commerce systems provide economic value. 

Second, one can also argue that they provide value to process reengineering. 

However, it is important to note that e-Procurement is not an example of 

reengineering old manual processes but a reengineering of process itself (Sheng, 

2002). Actually, Business Process Reengineering is the redesigning of work activities 

in order to meet a specific set of requirements. 

Dai and Kauffman (2001) mention that through sharing expertise and building 

collaborative project management platforms, B2B market makers have the potential 
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of reengineering the interorganizational business processes. This is far beyond the 

basic functions of markets, and will deserve more attention in the future. 

Kalakota and Robinson (2000), believe that for many companies, development of a 

truly effective integrated procurement strategy is still in the future. Relatively a few 

firms have a clear vision of what a companies must achieve when reengineering and 

integrating their procurement processes. Furthermore, no good roadmap exists for 

how such integration is to be achieved or what the ultimate destination. However, 

they mention that, before an e-Procurement solution can be deployed, a company 

must undergo significant procurement process reengineering, various e-Procurement 

models all attempt to solve similar business process. 

Following some facts about process reengineering, that are strongly connected 

process simplification, from prior published research results, are explained. 

 

2.4.1. Awareness of Technology Opportunities  

Literature indicates that many organizations' e-Procurement processes with their 

suppliers are organized in numerous arrangements. First, these processes have to be 

reengineered, uniformed, incorporated to collaborative processes, and which will then 

enable successful e-Procurement and, in turn, give access to all data at the time when 

all business partners will need them (ActivMedia Research, 2000; Athabasca 

University, 2002; Chan and Swatman, 1999; European Commission, 2000; Kalakota 

and Robinson, 1999; Lindemann and Schmid, 1998-99; Ody, 2001a; Ody, 2001b; 

Podlogar et al., 2001; Pucihar, 1999; Ris, 2001; Segev et al., 1998; Sterle, 2001). 

Growing technology opportunities, with an emphasis on technology and process 

complexity and compatibility, are the most important issues in organizing e-

Procurement (Chan and Swatman, 1999). Organizations that are healthier in a sense of 

information technology also have a better organized e-Procurement (Segev et al., 

1998). 

 

2.4.2. Ability to Achieve Process Effectiveness 

It is important to achieve better control and process tracking of the whole 
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procurement process (European Commission, 2000). Organizations spend billions of 

dollars of additional costs annually to improve e-Procurement effectiveness (Kalakota 

and Robinson, 1999; Ody, 2001; Ody, 2001b). Implementing process reengineering 

requires removing processes that contribute no added value. It is also important to 

choose software and hardware that would offer effective support to enhanced business 

processes (Lesničar, 2002; Sterle, 2001). 

 

2.4.3. Readiness for e-Procurement collaboration 

Organizations want to have e-Procurement, because they can improve process 

effectiveness by collaborating closely with all supply chain business partners. 

Collaboration is improved, especially by e-commerce and process reengineering, in 

addition to reviewing an organization's internal processes, including processes review 

of activities outside its borders. 

Implementing collaborative e-processes requires endeavors to increase inputs to 

improve organization and business development, and to perform e-Procurement 

(European Commission, 2000). Process reengineering is necessary for achieving 

process simplification. Following some process simplifying factors resulted from the 

literature review, are explained. 

 

2.4.4. Satisfaction and Positive e-Procurement Experiences 
Sharing 

If the e-Procurement system provides a pleasant service, the buyer will take the view 

that the experience was positive and simple to use. Benefits and simple e-Procurement 

contribute to a positive perception of e-Procurement, which will gradually lead to 

actual use (Chen, 2000). Successful organizations in practice are the one that succeed 

in process simplification with the help of suppliers. It is also important to share 

savings that are resulted from improvement, with suppliers (win-win situation). This 

kind of business leads to closer and longer connections with business partners (Komp 

Leonard, 1999). 
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2.4.5. Environment Changing Response 

Process simplification leads to a great deal of e-Procurement opportunities especially 

because organizations have to react quickly to a changing environment (such as 

demand variability) and goods and process changes (European Commission, 2000). 

e-Procurement Process Type; For the buyer it is most important to simplify the 

following processes: goods availability (goods need to be at hand when a buyer needs 

them), order cycle, data retrieval, order adaptability, goods receiving, order mistakes 

dismissing, damaged goods returning, reserved parts availability and technical support 

(Komp Leonard, 1999). 

e-Procurement Participants and Its Accessibility; e-Procurement processes allow 

participants to easily change rules and eliminate some business partners through the 

whole supply chain, by for example undertaking direct e-Procurement from the 

supplier without other partners . thereby simplifying the whole e-Procurement. 

Generally speaking, however, it is difficult to say if the total number of participants in 

the whole supply chain will decrease (Mesenbourg, 2002). 

In 2004 a case study concerning the analysis of the Greek governmental purchasing 

process carried out by Panayiotou et al. A set of performance indicators was defined 

including mean cycle times, transaction volumes (quantities, values, number of 

requests and tenders) and organizational units capacities. The results of the analysis 

guided to the reengineering suggestions in three levels of changes and to the design of 

the new process with the use of process charts. The functional specifications 

definition was based on the new system design and the overall findings of the 

analysis. The methodology followed is presented in Figure 11. 

Usually, public sector organizations are faced with challenges differing from 

challenges for private firms. They have to meet multiple, often conflicting goals, and 

they are subject to constraints of financial, legal, contractual, personnel and 

institutional nature (Cilek et al., 2001).  
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Source: Adapted from N.A. Panayiotou et al., 2004  

Figure 11: Methodology for the Assessment of Functional Specifications 

Normally these constraints are much more binding than they are in private sector. For 

example, there might be no possibility to reduce the staff according to a new situation 

due to legislative constraints (Kock and McQueen, 1996; Luck and Peabody, 2000). 

The radical process-focused change in public sector organizations can only be   

achieved with deep changes in their bureaucratic practices. This, in turn, normally 

cannot be achieved without either change in the law or privatization (Jensen, 1991; 

Mechling, 1994). 

 

2.5. Conceptualization and Frame of Reference 
The purpose of the conceptualization is to explain the main area of a study either 

graphically or in the narrative form. Conceptualization presents the main points that 

are going it be studied (Miles and Huberman, 1994).  

This study concerns the identification of business data processing simplicity e-

Commerce factors that accrues benefits on the e-Commerce procurement process. 

In order to select which reference to choose for identifying business data processing 

simplicity e-Commerce factors, different model of these factors from relevant 

published work and from experimental iterations of running the research model were 

studied. The references are summarized in Table 4. However among all the studied 

work mentioned in the literature review, Podlogar’s (2006) which is the most recent 
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one is selected as a base for constructs of business data processing simplicity e-

Commerce factors. Theoretical underpinning was undertaken after empirical data was 

gained from discussions with managers of selected enterprises that had experience in 

e-Commerce implementation in Iran.  

Table 4: Major Factors in Procurement Process Based on Literature Review  

Literature 
Review 

 

Dobler 
& Burt 
(1996) 

Gartnet 
Group 
RAS 

Services, 
2000 

Croom
, 2001 

NECCC
, 2002 

Chaffey, 
2004 

Podlogar, 
2006 

possible supplier’s 
requisition request       

replacement of 
supplier       

Bidding       
access to suppliers' 
goods or catalogs       

access to suppliers' 
inventory data       

supplier 's access to 
your inventory       

ordering from supplier       
payment to supplier       
order tracking       
search for 
transporters       

Discussion with sales 
representative       

transport ordering       
receiving of delivery 
data announcement       
Administration of 
contracts       

delivery receiving       
reclamation solving       
Inventory 
management       

Maintenance of  
purchasing records        

Warehousing        

 

The groups of factors discussed above explore simplicity of business data processing 

with regard to processes that are necessary for the execution of the entire procurement 

process. These processes may capture (1) possible supplier’s requisition request, (2) 

replacement of supplier, (3) bidding, (4) access to suppliers’ goods or catalogs, (5) 

access to suppliers’ inventory data, (6) suppliers’ access to your inventory, (7) 



 

52 

ordering from supplier,  (8) payment to supplier, (9) order tracking, (10) search for 

transporters, (11) transport ordering, (12) receiving of delivery data announcement, 

(13) delivery receiving, (14) reclamation solving and (15) inventory management. In a 

questionnaire (see appendix A) administered as part of this research, factors based on 

all the above processes, except the process of contract preparation were explored. This 

process is usually undertaken in a classical way, where both participants (buyer and 

supplier) meet and sign a contract. 

It is necessary to mention that the whole study is based on “The model of factors that 

simplifying the procurement process by using e-Commerce (Podlogar, 2006)” in 

which the simplicity of procurement process is emphasized.  Also her methodology 

and results was used in order to answer the research question. The questionnaire that 

she had used with a few changes was distributed among the firms to collect requested 

data. For data analysis, the main reference used was Podlogar (2006) and Hair et al. 

(1998)  the mentioned references showed the way to conduct factor analysis and 

principal component analysis, which was the analysis used for identifying the  

business data processing simplicity e-Commerce factors among Iranian’s big 

enterprises in different industries.  

In order to see internal consistency and reliability Hair et al., (1998) was mainly used. 

For explaining results of data analysis also the most influenced reference was 

Podlogar (2006). 

The conceptual framework adapted for this research model is shown in Figure 12. 

That is adapted from Podlogar (2006) as well. In the process stage factor analysis is 

performed using the data collected from the questionnaires. This investigation found 

two summarized business data processing simplicity factors after performing a factor 

analysis using SPSS. The two factors include the "Business preparation simplicity" 

factor and "Business operation simplicity" factor.     

Finally, the answer to the research question of this thesis is compared to the result of 

Podlogar (2006) and indicates the situation of the simplifying procurement process 

through e-Commerce in Iran and Slovenia. 
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Figure 12: Conceptualization of the Frame of Reference 
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Chapter III 

3. Methodology 

In this chapter the procedure of the research will be presented and the methods that 

have been used in this chapter will be described. According to  Holm  and Solvan 

(1997), a  method  is  a  tool  that  can  help  solve  problems  and  reach  new  

knowledge. Therefore, in this chapter by presenting the procedure of the research, the 

steps are explained one by one to give an overview of the way of obtaining and 

calculating data based on using validity and reliability criteria to assure that the 

study fulfils certain standards (Foster, 1998).   

 
 

3.1. Research Purpose 

Classifying business research on the basis of purpose allows us to understand how the 

nature of the problem influences the choice of research strategies. According to Yin 

(2003), the purpose with research is to state what is to be accomplished by conducting 

research and how the results of the research can be used. The research purpose can be 

divided into different groups. According to Reynolds (1971), Saunders et al, (2000) 

and Yin (2003), scientific research has three purposes: exploratory, descriptive, or 

explanatory. 

According to Saunders (2000), exploratory studies are  valuable means of finding out 
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“what is happening; to seek new insights; to ask questions and to assess phenomena in 

a new light”. In other words the focus is initially broad and becomes progressively 

narrower as the research progresses. The purpose of an exploratory research is to 

gather as much information as possible about a specific subject. It is further common 

to use many different sources to gather this information.  The technique that is best 

suited for information gathering when performing an exploratory research is 

interviews (Yin, 2003). 

Exploratory  research is useful  when the  problem is difficult to limit, when  the  

perception  of  which  model  to use is diffuse and it is unclear  what characteristics  

and relations are important. An exploratory study should be designed by stating a 

purpose and stating the criteria to judge the exploration successful (Yin, 2003).  

Unlike exploratory studies, descriptive research is based on some previous 

understanding of the nature of the research problem. The objective of descriptive 

research is to provide a description of various phenomenons connected to individuals, 

situations or events that occur. The purpose might be to develop empirical 

generalizations. Once such generalizations begin to appear, they are worth explaining, 

which leads to theory development (Reynolds, 1971). Moreover, descriptive research 

is often used when a problem is well structured and there is no intention to investigate 

cause/effect relationship.  

Explanatory studies establish causal relationships between variables. In these studies 

the emphasis is on studying a situation or a problem in order to explain the 

relationships between variables (Saunders et al., 2000). The objective with an 

explanatory research is to analyze cause/effect relationship, explaining what cause 

produces what effects (Yin, 2003). According to Reynolds (1971) the goal with the 

explanatory study is to develop a theory that could be used to explain the empirical 

generalization that was developed in the descriptive stage. This provides a cycle of 

theory construction, theory testing and theory reformulations.  

Based on the research question and since I try to find out and explore the factors 

related to simplifying the procurement process through e-Commerce, this study can be 

exploratory taking into consideration that there are not so many studies presented in 

this area previously. On the other hand, the problem of study is clearly structured and 

factors and their importance are described, therefore, the research can be descriptive.    
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3.2. Research Approach 

The purpose of the study and the accompanying research questions determines the 

best approach for a study (Yin, 2003). Research approaches can be divided in two 

categories, first deductive versus inductive research and secondly qualitative versus 

quantitative.  

The research approach is deductive where a theory and hypothesis (or hypotheses) are 

developed and a research strategy is designed to test the hypothesis, or it is inductive 

where data is collected and theory is developed as a result of data analysis (Saunders 

et al. 2000).  

In this study, at first the research question is developed. Research strategies are 

designed and research questions are answered accordingly. Therefore, the research 

approach is deductive.  

The best research method to use for a study depends on that study’s research purpose 

and the accompanying research questions (Yin, 2003). There is one significant 

difference between these two approaches. In the quantitative approach, results are 

based on numbers and statistics that are presented in figures. In the qualitative 

approach, the focus lies on describing an event with the use of words. Which 

approach to choose depends on the problem definition together with what kind of 

information is needed (Holme and Solvang, 1997).   

The  purpose  for  both  qualitative  and  quantitative  approach  is  to  create  a  better 

understanding of  the society  and to comprehend how  individuals,  groups  and  

institutions act  and  have  an  influence  on  each  other  (Holme  and  Slovang, 1997). 

To reach each purpose different paths are however taken. The quantitative approach 

uses generalizations, based on the processes results of the investigation.  For  the  

qualitative  approach  the research  problem  is  described  out  of  the  situation  as  a  

whole,  without  basing  it  on generalization.  According to Yin (2003), both methods 

have strengths and weaknesses. The approach best suited depends therefore on the 

specific study’s research problem and accompanying research question.  

Quantitative approach is also characterized by being study few variables and a large 

number of entities. To find answers  to  its  research problem  this  is  normally  done  

in  a  board  sense  by  using  surveys  with  already  set answering  alternatives.   
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Furthermore, this approach is considered especially useful when conducting a wide 

investigation that contains many units (Holme and Slovang, 1997).  

Qualitative research approach aims at reaching a better understanding of the 

phenomenon being studied, they also tend to be relative flexible. Characteristics of 

qualitative studies are that they are based largely on the researcher’s own description, 

emotions and reactions (Yin, 2003). The  qualitative approach also includes  a great  

closeness  to  the respondents  or to the source  that  the  data is  being  collected  from 

(Holme and Slovang, 1997). The qualitative approach is characterized by gather 

abundant information and   to investigate   several variables from a few numbers of 

entities. The most common way to gather high quality data is the use of case studies 

and interviews where no set answering alternatives are being offered (Holme and 

Solvang, 1997).  

My  study   has  a  quantitative  approach  based  on  my  research  purpose  and  

research  question, which    required  me    to  analyze  data    statistically, also  my  

research  is  in  other  way  qualitative  as  I  developed  a  framework  based  on  my  

own  understanding   and  emotions  of  the  answers  of  respondents as well as my 

experience in the field and  also  existing  theories  in  this  case.   In order to gather 

high quality data the most common way to do my thesis was to use of questionnaire 

distributing it to the population of large and mostly public companies with high 

revenues in different industries in Iran.  

In this research in order to answer the question “What is the impact of electronic 

commerce on the simplicity of procurement processes?” qualitative and quantitative 

data are used. The critical success factors in implementing e-Procurement process are 

qualitative issues. In order to see how their importance is, they are presented as 

quantitative data. In addition they are compared as quantitative data, in order to 

explore whether they vary between countries.   

 

3.3. Research Strategy 

The overall research strategy should be determined from the research questions, the 

characteristics of the phenomenon studied, and the expected types of result in mind. 

In this section the research strategy will be described. It will be described whether the 
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research strategy has been experiment, survey, archival analysis, histories or case 

studies. Also, it will be mentioned whether the study has been cross-sectional, 

longitudinal or Delphi.  

 

3.3.1. Experiment / Survey / Archival Analysis / History/ Case Study 

According to Yin (2003), there are five primary research strategies in the social 

sciences: experiments, surveys, archival analysis, histories, and case studies. Usually 

case studies are considered appropriate for the exploratory phase, while surveys and 

histories fit the descriptive phase, and experiments are the only way of doing 

explanatory or casual inquires. Based on Yin (2003), each strategy has its own 

advantages and disadvantages depending on three conditions as follows:   

• The type of research question posed.  

• The extent of control an investigator has over actual behavioural events.  

• The degree of focus on contemporary, as opposed to historical, events.  

 

Also, these conditions are summarized in Table 5 according to Ying (2003). 

 

According to Saunders et al. (2000), in any research strategy, what matters is the 

strategy that is appropriate for the research question(s) and objectives be chosen. 

These strategies should not be thought of as being mutually exclusive.  

Experiment is a classical form of research that owes much to the natural sciences and 

also social sciences, particularly psychology. It involves the definition of a theoretical 

hypothesis, selection of samples and allocation of them to different experimental 

conditions, introduction of planned changes, measurement on some variables and 

control of other variables.  
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Table 5: Relative Situations for Different Research Strategies  

 

Strategy 
Form of research 

questions 

Required control 

over Behavioral 

events 

Focuses on 

contemporarily  

events 

Experiments How, Why Yes Yes 

Survey Who, What, Where, How 

many, How much 
No Yes 

Archival 

Analysis 

Who, What, Where, How 

many, How much 
No Yes/No 

History How, Why No No 

Case study How, Why No Yes 

Survey method is a popular and common strategy in business research. Surveys allow 

the collection of a large amount of data from a sizeable population in a highly 

economical way. Data gathered from questionnaires are mostly standardized and 

allow easy comparison. It is also easily understood. But much time is spent in 

designing and piloting questionnaire, after analyzing the results, even with the aid of 

an appropriate computer package. Disadvantage is that by the survey method data 

collected may not be as wide ranging as those collected by qualitative research 

methods. There can be limited number of questions. Another threat is that the 

questionnaires might be answered badly by respondents. There are also other data 

collection devices that belong to survey category such as structured observation and 

structured interviews where standardized questions are asked from all interviewees. 

Questions “what” and “how” tend to be more the concern of the survey method.  

Saunders et al. (2000), define case study as the development of detailed, intensive 

knowledge about a single case, or a small number of related cases. This strategy is of 

particular interest when the purpose is to gain a rich understanding of the context of 

the research and the processes being enacted. Case study can be a very worthwhile 

way of exploring theory. The case study approach has considerable ability to generate 

answers to the questions “why” as well as “what” and “how”.  

By applying Yin’s (2003) reasoning and solely looking at the stated research question, 
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it appears that a survey could fit as appropriate strategy to find out what kind of extent 

does electronic commerce have on the simplicity with regard to processes that are 

necessary for the execution of the entire procurement process. I have chosen to 

conduct the research with the help of survey, which is generally superior when 

answering "what" questions about a specific topic according to Yin (2003).  

 

3.3.2. Cross-Sectional / Longitudinal / Delphi 

Research designs in time perspective can be cross-sectional, longitudinal or delphi, 

which are independent of which strategy is taken. When the research is “snapshot” 

taken at a particular time it is cross-sectional. Most research projects undertaken for 

academic courses are time constrained, so this strategy is taken. In these studies 

usually survey is employed. Also many case studies are based on interviews and 

conducted over a short period of time. When the perspective is “diary” it is 

longitudinal. Its main strength is the capacity to study change and development 

(Saunders et al., 2000).  

The delphi method is based on a structured process for collecting and distilling 

knowledge from a group of experts by means of a series of questionnaires 

interspersed with controlled opinion feedback (Adler and Ziglio, 1996). According to 

Helmer (1977) delphi represents a useful communication device among a group of 

experts and thus facilitates the formation of a group judgment. Wissema (1982) 

underlines the importance of the delphi method as a monovariable exploration 

technique for technology forecasting. He further states that the delphi method has 

been developed in order to make discussion between experts possible without 

permitting a certain social interactive behavior as happens during a normal group 

discussion and hampers opinion forming. Baldwin (1975) asserts that lacking full 

scientific knowledge, decision-makers have to rely on their own intuition or on expert 

opinion.  

The time perspective of this research is cross-sectional. Since, I have used survey 

method for collecting data at a particular time for gathering the opinions of Iranian IT, 

logistics and procurement managers regarding the simplifying procurement process 

through e-Commerce. 
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3.4. Data Collection Procedures 

Questionnaires are administrated in different ways according to the amount of contact 

with the respondents. Questionnaire is among self-administered; “Online”, “postal” 

and “delivery and collection” ones. They can also be interviewer administered, e.g. 

telephone questionnaire and structured interview (Saunders et al., 2000). In this study, 

as mentioned before, questionnaire were sent to the respondents through e-Mail or 

personally, considering the following procedures: 

 

3.4.1. Sample Selection 

When conducting research, it is often impossible, impractical, or too expensive to 

collect data from all the potential units of analysis included in the research problem. 

Hence, a smaller number of units, a sample, are often chosen to represent the relevant 

attributes of the whole set of units, the population. Because the samples are not 

perfectly representative population from which they are drawn, the researcher cannot 

be certain that the conclusions will be generalized to the entire population (Graziano 

and Raulin, 1997)  

According to (Saunders et al., 2000), the sampling techniques are divided into two 

types: 

• Probability or representing sampling: the chance or probability of each 

case being selected from the population is known and is usually equal 

for all cases. It is most commonly associated with survey-based 

research where you need to make inferences form your sample about a 

population to answer your research questions or to meet your 

objectives.  

• Non-probability of judgmental sampling: the probability of each case 

being selected from the total population is not known and it is 

impossible to answer research questions or to address objectives that 

require making statistical inferences about the characteristics of the 

population.  

In this research, I used the probability or representative sample. So it is possible to 

generalize the results, on statistical grounds.   
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As the purpose of this research is to represent a model of factors that simplifying the 

procurement process by using e-Commerce, in B2B market of Iran, the sample has to 

be among different businesses and industries. When selecting the sample one very 

important factor is that the analysis main used in this research is Principal Component 

Analysis.  The sample selected must be among IT, informatics, procurement or 

logistics managers in big enterprises who are able to answer the questionnaire 

designed for this analysis. Fortunately, I found nearly all managers especially those in 

IT and informatics departments very interested in cooperating and answering when I 

called them asking to fill out the questionnaire form. Many of them requested me to 

explain more about the e-Commerce and the stage of its implementing in Iran and as a 

whole very anxious to know more about this topic and the way of conducting the 

research.  

Hair et al. (1998) define principal component analysis as a statistical approach that 

can be used to analyze interrelationships among a large number of variables and to 

explain these variables terms of their common underlying dimensions (factors). The 

objective is to find a way of condensing the information contained in the number of 

original variables into smaller set of aviates with a minimum loss of information.   

Theoretical underpinning for the research is based upon the literature addressing the 

impact of e-Commerce on the procurement process. The resultant literature review 

identified e-Commerce factors that influence procurement processes. This work was 

supplemented with interviews in five large enterprises in Iran. This combined activity 

allowed the questionnaire to be developed (see appendix A).  

Mateja Podlogar (2006) used a sample in Slovenia consisted of 250 large enterprises. 

In my study, the sample was randomly selected from the enterprises’ database that is 

provided by Chamber of Commerce, Ministry of Industry and Industrial Management 

Institute (100 top companies selected in 2005), also all big enterprises chosen in 

public stock market from Iran. Randomly selection was done among large, highly 

profitable, enterprises that had web pages. 

Prior to the survey starting, twelve procurement, logistics and computer science 

managers from three different enterprises (Automotive, Steel, Energy industries) 

tested the questionnaire. Based on the test, errors and possible misunderstanding were 

considered and corrected. 
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The respondents must be at least 100. This number is selected according to the 

mentioned study based on factor analysis in multivariate data analyzing. Accordingly, 

convenience sampling must be conducted. The managers who can answer the 

questionnaire are selected as mentioned. About 250 big enterprises in different 

industries were selected in Iran and the questionnaires were distributed directly to the 

procurement manager, logistic manager and information manager of their enterprises. 

These managers represent the actual procurement process participants and are the 

most corresponding persons to fulfill the questionnaire. In the questionnaire prefatory 

note, it was emphasized that people who will fulfill the questionnaire are in the role of 

a buyer who want to procure goods. 

For conducting this research it was not important whether the enterprises have 

implemented e-Procurement or not. Just the view points of their logistics, procuring 

and IT managers in this regard were considered in case they intend to implement e-

Procurement. The reason for this choice is due to the fact that unfortunately in Iran I 

could find few or even no enterprise that has fully implemented e-Procurement system 

in their departments. However, most of them are in the early stages of thinking and 

expanding their systems into e-Procurement considering the evolution that is 

happening in the business community. It should be mentioned that, actually all of 

them use e-Commerce in a way that all have web pages and e-Mails, although it is not 

structured. The companies approached for the study were first contacted via telephone 

and accordingly e-Mail. Organizations  considered for this purpose were selected 

from all large and mostly public companies with more than 300 employees which 

preferably were active in stock market with the most high revenues in different 

industries, taking into consideration that all of them created a separate IT or 

Informatics departments in their enterprises with a perspective  of e-Commerce. All 

the organizations selected were leading in the respective Industries.   

I received 138 responses, of which 124 were valid. The sample contains responses 

from variety of industries (see Figure 13). The respondents were very well equipped 

with information systems. It worth to mention that, there are not so many of 

enterprises in Iran (less than  20 percent) that use an Enterprise Resource Planning 

systems for their business including Sap, Oracle or their own solutions. More than 

90% of the respondents answered the questionnaire had experience above 10 years in 

the relevant field. 
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Figure 13: The Variety of Industries Respondent to the Questionnaire  

It is important to select the appropriate sample. There are also some strategies to gain 

access to the sample. This will be described in the following section. 

 

 

 

 

 

 

 

 

 

 

 



 

65 

Some Approaches to Gain Access  

Feasibility is an important determinant of what is chosen to research and how to 

undertake the research (Saunders et al., 2000). Access is a problematic area. “The 

reality of undertaking a research project may be to consider where you are likely to be 

able to gain access and to develop a topic to fit the nature of that access.” Several 

strategies can be used to gain access. The strategies that he mentions are:  

• Allowing yourself sufficient time  

• Using existing contacts and developing new ones   

• Providing a clear account of purpose and type of access required  

• Overcoming organizational of individual concerns about the granting of 

access  

• Identifying possible benefits to the organization or individual in 

granting you access  

• Using suitable language                                                     

• Facilitating ease of reply when requesting access  

• Developing your access on an incremental basis  

• Establishing your credibility with intended participation  

I have spent a lot of time (almost 4 months) to gain access and reach to the 

respondents and collect questionnaires. As mentioned above, research can be more 

successful by using existing contacts, where we have a friend, relative or colleagues. 

Their companionate and cooperation with me, means that they are able to trust my 

stated intentions. They can trust assurances given about the use of any data provided. 

This increases our credibility. The use of known contacts depends on the choice of 

research strategy and approach.  

Considering the time constrains plenty of time was spent to gain access and reach to 

respondents and collect questionnaires. About using existing contacts it can be more 

successful to research where we have a friend, relative or colleagues.  Because each of 

them has their own contacts and they can help you by introducing them to you and so 

it could be useful to approach the ones that know you. Their knowledge about us 

means that enabling them to trust stated intentions and the assurances given about the 

use of any data provided. This increases your credibility. The use of known contracts 

depends on the choice of research strategy and approach.  
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It is suggested to contact someone who can grant access to others, for example 

manager of an organization. This person acts as “broker” or “gatekeeper”. I have also 

used my ex-managers in different organizations that I was familiar to and send the 

questionnaire to distribute it to other managers of the big enterprises they know.  

A clear account of purpose and type of access required was provided by introducing 

the purpose of this research in brief. Demonstrating the clarity of the research purpose 

helped to establish credibility. Also to maintain this purpose and introduce the 

research, before delivering the questionnaire an explanation was given to the 

managers by phone. After introducing the project and its purpose, I told to the 

participants how I believed that they would be able to help this study.  

The usual respondents’ “concern about time or resources” was overcome by trying to 

simplify the questionnaire and explain to each respondent personally and face-to-face 

to reduce time needed for understanding the questionnaire. Questionnaires were sent 

to the respondent through fax or e-Mail. In a few cases after explaining them through 

phone about my topic and research they became very interested in and they invited me 

to their office to discuss more in this regard, also some of them asked to hold for them 

and their staff a seminar and explain about e-Commerce and e-Procurement and their 

advantages and disadvantages.  After that, I called them back to reminder them the 

filling out the questionnaire since they are mostly very busy with their job and finally 

after a few call, I could receive the e-Mail answering the questionnaire. However, 

some of them were very cooperative and send back the response within the day or 

next day.  The concern about “sensibility” was not very high in this research. The 

concern about “confidentiality” was overcome by ensuring the respondents that this 

issue would be carefully honored.   

The respondents were asked to cooperate on an incremental basis and they were asked 

to give some personal demographic information enabling me to send them the 

finalized result of my research.   

 

3.4.2. Questionnaire Design 

Theoretical framework for this research is based upon the literature addressing the 

impact of e-Commerce on the procurement process. The resultant literature review 
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identified e-Commerce factors that influence procurement processes. This work was 

supplemented with interviews in different large enterprises including different 

industries in Iran. This combined activity allowed the questionnaire to be developed 

(see appendix A). Prior to the survey starting, a number of procurement, logistics and 

computer science or informatics managers from different enterprises tested the 

questionnaire. Based on the test, errors and possible misunderstanding were 

considered and corrected. 

As mentioned in literature review a group of factors explore simplicity of business 

data processing with regard to processes that are necessary for the execution of the 

entire procurement process. These processes may capture (1) possible supplier’s 

requisition request, (2) replacement of supplier, (3) bidding, (4) access to suppliers’ 

goods or catalogs, (5) access to suppliers’ inventory data, (6) suppliers’ access to your 

inventory, (7) ordering from supplier, (8) payment to supplier, (9) order tracking, (10) 

search for transporters, (11) transport ordering, (12) receiving of delivery data 

announcement, (13) delivery receiving, (14) reclamation solving and (15) inventory 

management. In a questionnaire (see appendix A) administered as part of this 

research, factors based on all the above processes, except the process of contract 

preparation were explored. This process is usually undertaken in a classical way, 

where both participants (buyer and supplier) meet and sign a contract.  

This questionnaire was used by Podlogar (2002). In questionnaire, using full profile 

descriptions, each of fifteen factors were specified at 3 different levels. The research 

considers 15 variables/factors that simplify the procurement process by using e-

Commerce. All items used a five point Likert-type scale ranging from (1) "Does not 

significantly simplify" to (5) "Significantly simplifies"; medium choice (3) was "No 

impact", also included the choice (0) "Don’t know" for respondents who don’t want to 

express an opinion of particular item. Only one answer was possible in each item. 

According to Hair et al. (1998), the number of factors to be interpreted in a research is 

something like focusing a microscope. Too high or too low of an adjustment will 

obscure a structure that is obvious when the adjustment is just right. Therefore, by 

examining number of different factor structures derived from several trial solutions, 

we can compare and arrive at the best representation of the data. However, an exact 

quantitative basis for deciding number of factors to extract has not been developed. In 
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Podlogar (2002)’s study this selection of  factors is carefully considered by directly 

involving managers in order to reach to the appropriate variables.  

 

3.4.3. Piloting  

Piloting can be done either together in focus groups or individually in informal 

interviews. It was very important to see if the variables selected as “critical success 

factors in e-Procurement” are meaningful in Iranian managers’ point of view. Also it 

was necessary to screen understandability of questionnaire.   

The questionnaire of M. Podlogar (2002) was brought to three Iranian managers of IT 

in three industries, shipping and ports organization, Energy industry and Steel 

industry initially. I interviewed with them personally. After they gave me their 

feedback about the questionnaire I had a group discussion. Their suggestions and 

corrections were carried out. Then it was checked by another expert and was changed 

accordingly. Finally a pilot test with twelve managers was done. The procedure was 

to distribute the questionnaires and collect them. I also had a discussion with them to 

become sure that the questionnaire is easy to understand and accurate. After the 

changes were carried out the data collection started with following procedures. 

Considering Ethics, the respondents were thankfully asked to answer administrative 

questions if they would like to and were ensured that all the answers confidentiality 

would be honored. Since confidentiality and anonymity have shown to be important 

in terms of access (Saunders et al., 2000) and this is very important to consider this 

promise in all stages of research, so it was tried not to ask questions such as annual 

turnover or degree of educations of the managers in the enterprise or the like. Ethical 

issues must be considered during design, data collection, analysis & reporting stages.   

Some respondents wanted to be ensured that the results of the research would be sent 

to them and I promised them to fulfill it as soon as I finalized the thesis and get the 

approval of it. 

 

3.4.4. Credibility and Measurement - Validity and Reliability 

The questionnaire used for this study has been designed by  Podlogar (2002), by using 
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the process of factorial design. In order to assess the reliability and validity, Malhotra 

and Birks (2003) suggested using dummy variables. The dummy variables are the 

attribute levels. The levels are non-metric and the rankings are converted to 0 or 1. 

This section will be fully described in next chapter. 

According to Saunders et al. (2000), reducing the possibility of getting the answer 

wrong means that attention has to be paid to two particular emphases on research 

design: 

• Reliability 

• Validity 

Also according to Wiedersheim-Paul and Eriksson (1997) the above mentioned are  

the two common measurement problems that the researcher need to consider when 

determining if the study has been successful or not. 

In order to reduce the measurement error, the validity and reliability of the measure 

should be addressed. According to Hair et al. (1998) validity is the degree to which a 

measure accurately represents what it is supposed to do and ensuring validity starts 

with a thorough understanding of what is to be measured and then making the 

measurement as correct and accurate as possible. Validity is concerned with if the 

researchers have studied what they intended to do and nothing else (Thuren, 1991). 

However, accuracy does not ensure validity. If validity is assured, then the reliability 

of the measurement should be considered. Reliability is the degree to which the 

observed variable measures the true value and is error free. Bell (1987) mentioned 

that reliability is the degree of accuracy of the collected data, i.e. if the study is 

repeated, the identical results were emerged (Bell, 1987). For getting the reliability of 

the questionnaire, I used coefficient of Cronbach’s alpha by using SPSS software. A 

minimum Cronbach’s alpha value of 0.88 indicates reliability of the questionnaire. 

This figure shows the best limit of acceptability of the 15 nonmetric items of the 

variables mentioned in the questionnaire are achieved and the questionnaire had a 

sufficient reliability.    

Measurement is important in accurately representing the concept of interest and is 

instrumental in the selection of the appropriate multivariate method of analysis (Hair 

et al., 1998). It is important to mention that the metric or nonmetric properties of 

independent and dependent variables are the determining factors in selecting the 
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appropriate technique. Measurement error is the degree to which the observed values 

are not representative of the true values and it has many sources, ranging from data 

entry errors to the imprecision of the measurement.  

Validity is concerned with whether the findings are really about what they appear to 

be about (Saunders et al., 2000). There are three tests for validity: 

• Construct validity: establishing correct operational measures for the 

concepts being studied.  

• Internal Validity: (for explanatory and casual studies only, not for 

descriptive or exploratory studies) establishing a casual relationship, 

whereby certain conditions are shown to lead to other conditions. 

• External Validity: establishing the domain to which a study’s finding 

can be generalized.  

If a question can be misunderstood, the information is said to be of low validity. In 

order to avoid low validity, at first I tried that, the theoretical underpinning for the 

research be based on the literature addressing the impact of e-Commerce on the 

procurement process. Then the work was supplemented with interviews in five large 

enterprises in Iran and prior to the survey starting, I piloted the questionnaire to be 

tested in twelve procurement, logistics and computer science managers from three 

different enterprises. When I was ensured that there is not any misunderstanding and 

the errors were considered and removed, I distributed the questionnaire to be 

answered.  

 

3.5. Instrumentation  

In this section, I will introduce and describe the method of analysis data and I will 

mention the relevant techniques that have been used for study measurement. Also, its 

advantages that led to selection of this technique will be explained. Questionnaire 

used in this study will be introduced and its design and specifications will be 

described.  
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3.5.1. Multivariate Data Analysis  

Multivariate analysis methods will increasingly influence not only the analytical 

aspects of any research but also the design and approach to data collection for 

decision making and problem solving (Hair et al., 1998). 

Multivariate analysis techniques are being widely applied in industry, government and 

university-related research centers (Hair et al., 1998). Broadly speaking, it refers to all 

statistical methods that simultaneously analyze multiple measurements on each 

individual or object under investigation. In many instances, multivariate techniques 

are a means of performing in a single analysis what once took multiple analysis using 

multivariate techniques (Hair et al., 1998). 

The primary advantage of multivariate techniques is their ability to accommodate 

multiple variable in an attempt to understand complex relationships not possible with 

univairates  and bivariate methods. According to Hair et al. (1998), the researcher 

must know how the variables are interrelated to better interpret the results.  

When considering the application of multivariate statistical technique, the first 

question to be asked is: Can the data variables be divided into independent and 

dependent classifications? The answer to this question indicates whether a 

dependence or interdependence technique should be utilized. 

A dependence technique may be defined as one, in which a variable or set of variables 

is identified as the dependent variable to be predicted or explained by other variables 

which known as independent variable. In contrast, an interdependence technique is 

one in which no single variable or group of variables is defined as being independent 

or dependent and factor analysis is an example of an interdependence technique. With 

interdependence techniques the variables can not be classified as either dependent or 

independent. Instead all the variables are analyzed simultaneously in an effort to find 

and underlying structure to the entire set of variables.  

Therefore, in this research, since the structure of variables is to be analyzed and also 

there is a need to better represent a smaller number of concepts rather than the many 

facets, factor analysis can assist in selecting a representative subset of variables. 
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3.5.2. Factor analysis  

According to Hair et al. (1998), Factor analysis, including both principal component 

analysis and common factor analysis, is a statistical approach that can be used to 

analyze interrelationships among a large number of variables and to explain these 

variables in terms of their common underlying dimensions (factors). The objective is 

to find a way of condensing the information contained in a number of original 

variables into a smaller set of variates (factors) with a minimum loss of information. 

Factor analysis is a generic name given to a class of multivariate statistical methods 

whose primary purpose is to define the underlying structure in a data matrix. Broadly 

speaking, it addresses the problem of analyzing the structure of the interrelationships 

(correlations) among a large number of variables.  Once these dimensions and the 

explanation of each variable are determined, the two primary uses for factor analysis – 

summarization and data reduction can be achieved (Hair et al., 1998). 

In summarizing the data, factor analysis derives underlying dimensions that, when 

interpreted and understood, describe the data in much smaller number of concepts 

than the original individual variables. Data reduction can be achieved by calculating 

scores for each underlying dimension and substituting them for the original variables. 

Factor analytic techniques can achieve their purposes from either an exploratory or 

confirmatory perspective.  For many applications, this use of factor analysis is 

appropriate. However, in other situations the researcher has preconceived thoughts on 

the actual structure of the data, base on theoretical support or prior research and he 

wishes to test the hypotheses involving issues such as which variables should be 

grouped together on a factor or the precise number of factors. In these instances, the 

researcher requires that factor analysis take a confirmatory approach (Hair et al., 

1998). 

 

3.5.3. Factor Analysis Decision Process  

Hair et al. (1998) classified the discussion of factor analysis on the six-stage model-

building paradigm which is presented in Figure 14 and Figure15. Figure 14 is the first 

three stages of the structured approach to multivariate model-building, and Figure 15 

details the final three stages, plus an additional stage (stage 7) beyond the estimation 
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interpretation, and validation of the factor models, which aids in selecting surrogate 

variables, computing factor scores, or creating summated scales for use in other 

multivariate techniques. A discussion of each stage is as follows: 

Stage 1: Objectives of Factor Analysis 

The starting point in factor analysis, as with other statistical techniques is the research 

problem. As mentioned before, factor analysis techniques can satisfy either of two 

objectives: 1) identifying structure through data summarization or 2) data reduction. 

Identifying Structure Through Data Summarization: Factor analysis can identify 

the structure of relationships among either variables or respondents by examining 

either the correlations between the variables or the correlations between the 

respondents. The most common type of factor analysis is referred to as R factor 

analysis. R factor analysis analyses a set of variables to identify the dimensions that 

are latent (not easily observed). But if factor analysis be applied to a correlation 

matrix of the individual respondents based on their characteristics then it would be 

referred to as Q factor analysis, which is a method of combining or condensing large 

numbers of people into distinctly different groups within a large population.  

Data Reduction: Factor analysis can also (1) identify representative variables from a 

much larger set of variables for use in subsequent multivariate analyses or (2) create 

an entirely new set of variables, much smaller in number, to partially or completely 

replace the original set of variables for inclusion in subsequent techniques. In both 

instances, the purpose is to retain the nature and character of the original variables, 

but reduce their number to simplify the subsequent multivariate analysis (Hair et al., 

1998). 

However, I have used preexisting sets of variables which were previously created by 

Podlogar (2002), but the appropriateness of the selected variables (the fifteen metric 

ones) through factor analysis should be assessed and examined.  In my research, since 

I use factor analysis to identify the structure of relationships among variables by 

examining the correlations between them, data summarization with R type factor 

analysis will be appropriate. 
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Stage 2: Designing a factor Analysis 

Hair et al., (1998) mention that the design of a factor analysis involves three basic 

decisions: (1) calculation of the input data (a correlation matrix) to meet the specified 

objectives of grouping variables or respondents; (2) the design of the study in terms of 

number of variables, measurement properties of variables, and the types of allowable 

variables; and (3) the sample size necessary, both in absolute terms and as a function 

of the number of variables in the analysis.  

Correlation among Variables or Respondents: The first decision in the design of a 

factor analysis focuses on the approach used in calculating the correlation matrix for 

either R-type or Q-type factor analysis. The researcher could derive the input data 

matrix from the computation of correlations between the variables. This would be an 

R-type factor analysis. The researcher could also select to derive the correlation 

matrix from the correlations between the individual respondent. In this Q-type factor 

analysis, the results would be a factor matrix that would identify similar individuals. 

Variables Selection And Measurement Issues: Two specific questions must be 

answered at this pint: (1) How are the variables measured? And (2) How many 

variables should be included? Variables for factor analysis are generally assumed to 

be of metric measurement. In some cases dummy variables (coded 0-1), although 

considered nonmetric, can be used. When designing a study to be factor analyzed, the 

research should, if possible, identify several key variables (sometimes referred to as 

key indications or marker variables) that closely reflect the hypothesized underlying 

factors. This will aid in validating the derived factors and assessing whether the 

results have practical significance.  
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Figure 14: Stages 1-3 in the Factor Analysis Decision Diagram 
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Figure 15: Stages 4-7 in the Factor Analysis Decision Diagram 
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Sample Size: Regarding the sample size, Hair et al. (1998) believes that the 

researcher generally would not factor analyzes a sample of fewer than 50 

observations, and preferable the sample size should be 100 or larger. As general rule, 

the minimum is to have at least five times as many observations as there are variables 

to be analyzed, and the more acceptable size would have a ten-to-one ratio.  

Regarding the adequacy of the sample size in my research, although, I distributed the 

questionnaire among 250 big enterprises, but I received just 124 actual observations. 

So, there is a 24-to-1 ratio of observations to variables, which it doesn’t cover the 10-

to-one ration size, but there is the minimum acceptable observations of 100 which 

falls within acceptable limits, so we can say that it is a proper sample to be analyzed. 

Also by understanding the structure of the perceptions of the said variables, I used R-

type factor analysis and a correlation matrix between the variables and not the 

respondents. 

Stage 3: Assumptions in Factor Analysis  

The critical assumptions underlying factor analysis are more conceptual than 

statistical. From a statistical stand point, the departures from normality, 

homoscedasticity, and linearity apply only to the extent that they diminish the 

observed correlations. Only normality is necessary if a statistical test is applied to the 

significance of the factor, but these tests are rarely used (Hair et al,. 1998). 

The conceptual assumption underlying factor analysis related to the set of variables 

selected and the sample chosen. A basic assumption of factor Analysis is that some 

underlying structure exists in the set to selected variables. It is the responsibility of the 

researcher to ensure that the observed patterns are conceptually valid and appropriate 

to study with factor analysis, because the technique has no means of determining 

appropriateness other than correlations among variables (Hair et al., 1998). 

Another mode of determining the appropriateness of factor analysis examines the 

entire correlation matrix. The Bartlett test of sphericity, a statistical test for the 

presence of correlations among the variables, is one such measure. It provides the 

statistical probability that the correlation matrix has significant correlations amount at 

least some of the variables (Hair et al,. 1998) 

Another measure to quantify the degree of intercorrelations among the variables and 
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the appropriateness of factor analysis is the measure of sampling adequacy (MSA). 

This index ranges from 0 to 1, reaching 1 when each variable is perfectly predicted 

without error by the other variables. The measure can be interpreted with following 

guidelines: 0.80 or above, meritorious; 0.70 or above, middling; 0.60 or above, 

mediocre; 0.50 or above, miserable; and below 0.50 unacceptable (Hair et al,. 1998).  

All of the above said assumptions have been conducted for my data gathered for the 

variables and are shown in the next chapter of data analysis and results. 

Stage 4: Deriving Factors and Assessing Overall Fit 

Hair et al. (1998) mention that once the variables are specified and the correlation 

matrix is prepared, then factor analysis can be applied to identify the underlying 

structure of relationships (see Figure 15 ). In doing so, decisions must be made 

concerning (1) the method of extracting the factors (common factor analysis versus 

components analysis) and (2) the number of factors selected to represent the 

underlying structure in the data. Selection of the extraction method depends upon the 

researcher’s objective. Component analysis is used when the objective is to 

summarize most of the original information (variance) in a minimum number of 

factors for prediction purpose. In contrast, common factor analysis is used primarily 

to identify underlying factors or dimensions that reflect what the variables share in 

common. 

At first we see how to decide on the number of factors to extract. When a large set of 

variables is factored, the method first extracts the combinations of variables 

explaining the greatest amount of variance and then proceeds to combinations that 

account for smaller amounts of variance. In deciding when to stop factors to extract, 

we should generally begin with some predetermined criterion, such as the percentage 

of variance or latent root criterion, to arrive at a specific number of factors to extract. 

However according to Hair et al., (1998) an exact quantitative basis for deciding the 

number of factors to extract has not been developed yet. 

Since the objective of this research is to summarize the original variances in a 

minimum number of factors, therefore, component factor analysis will be used.  

For extracting the number of factors the latent root criterion has been used in this 

research. According to Hair et al., (1998), the latent root criterion is the most 
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commonly used technique and its rational is that any individual factor should account 

for the variance of at least a single variable if it is to be retained for interpretation. 

Each variable contributes a value of 1 to the total eigenvalue. Thus only the factors 

having latent root or eigenvalues greater than 1 are considered significant; all factors 

with latent roots less than 1 are considered insignificant and are disregarded. 

Another criteria for the number of factor to extract that I have been used in analysis of 

my data is the percentage of variance criterion which according to Hair et al., (1998), 

is an approach based on achieving a specified cumulative percentage of total variance 

extracted by successive factors. The purpose is to ensure practical significance for the 

derived factors by ensuring that they explain at least a specified amount of variance.   

The scree test is used to identify the optimum number of factors that can be extracted 

before the amount o f unique variance begins to dominate the common variance 

structure. The scree test is derived by plotting the latent roots against the number of 

factors in their order of extraction and the shape of the resulting curve is used to 

evaluate the cutoff point. 

Therefore, I have used a single criterion named latent root as a guideline for 

determining how many factors to extract as the first attempt at interpretation and also 

a scree test to complete determination. 

Stage 5: Interpreting the Factors 

Hair et al. (1998) explain that three steps are involved in the interpretation of the 

factors and the selection of the final factor solution. First, the initial unrotated factor 

matrix is computed to assist in obtaining a preliminary indication of the number of 

factors to extract. The factor matrix contains factor loadings for each variable on each 

factor. In computing the unrotated factor matrix, the best linear combination of 

variables is expected. Therefore, the first factor may be viewed as the single best 

summary of linear relationships exhibited in the data. The second factor is defined as 

the second-best linear combination of the variables, subject to the constraint it is 

orthogonal to the first factor. To be orthogonal to the first factor, the second factor 

must be derived from the variance remaining after the first factor has been extracted.  

Thus the second factor may be defined as the linear combination of variables hat 

accounts for the most residual variance after the effect of the first factor has been 
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removed from the data. Subsequent factors are defined similarly, until all the variance 

in the data is exhausted.  

Unrotated factor solutions achieve the objective of data reduction. Factor loading is 

the means of interpreting the role each variable plays in defining each factor. Factor 

loadings are the correlation of each variable and the factor. Loadings indicate the 

degree of correspondence between the variable and the factor, with higher loadings 

making the variable representative of the factor. The unrotated factor solution may not 

provide a meaningful pattern of variable loadings. Generally, rotation will be 

desirable because it simplifies the factor structure and it is usually difficult to 

determine whether unrotated factors will be meaningful. Therefore, the second step 

employs a rotational method to achieve simpler and theoretically more meaningful 

factor solutions (Hair et al., 1998). 

In the third step, we assess the need to specify the factor model owing to (1) the 

deletion of a variable(s) from the analysis, (2) the desire to employ a different 

rotational method for interpretation, (3) the need to extract a different number of 

factors, or (4) the desire to change from one extraction method to another. 

Respecification of a factor model is accomplished by returning to the extraction stage, 

extracting factors, and interpreting them again (Hair et al., 1998). 

As explain above, an important tool in interpreting factors is factor rotation. The term 

rotation means exactly what it implies.  The ultimate effect of rotating the factor 

matrix is to redistribute the variance from earlier factors to later ones to achieve a 

simpler, theoretically more meaningful factor pattern. The simplest case for rotation is 

an orthogonal rotation, in which the axes are maintained at 90 degrees.  It is also 

possible to rotate the axes and not retain the 90 degree angle between the reference 

axes. When not constrained to being orthogonal, the rotational procedure is called and 

oblique rotation.   

Most researchers agree that most direct unrotated solutions are not sufficient; that is, 

in most cases rotation will improve the interpretation by reducing some of the 

ambiguities that often accompany the preliminary analysis. The major option 

available is to choose an orthogonal or oblique rotation mentioned. The ultimate goal 

of any rotation is to obtain some theoretically meaningful factors and, if possible, the 

simplest factor structure. Orthogonal rotational approaches are more widely used 
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because all computer packages with factor analysis contain orthogonal rotation 

options, and they are utilized more frequently because the analytical procedures for 

performing oblique rotations are not as well developed.  In practice, the objective of 

all methods of rotation is to simplify the rows and columns of the factor matrix to 

facilitate interpretation and specifically in orthogonal rotation method the goal is; to 

reduce the number of original variables, regardless of how meaningful the resulting 

factors may be.  According to Hair et al. (1998) three major orthogonal approaches 

have been developed: 

• QUARTIMAX: The ultimate goal of a QUARTIMAX rotation is to 

simplify  the rows of a factor matrix; that is QUATRIMAX focuses on 

rotating the initial factor so that a variable loads high on one factor and 

as low as possible on all other factors.  

• VARIMAX: VARIMAX criterion centres on simplifying columns of 

the factor matrix. With the VARIMAX rotational approach, the 

maximum possible simplification is reached if there are only 1s and 0s 

in a column. 

• EQUIMAX: The EQUIMAX approach is a compromise between the 

QUARIMAX and VARIMAX approaches. Rather than concentrating 

either on simplification of the rows or on simplification of the columns, 

it tries to accomplish some of each.  

In selecting among the above mentioned rotational methods for my research, there is a 

point to mention that no specific rules have been developed to guide the researcher in 

selecting a particular orthogonal or oblique rotational technique. Since in this research 

I intend to simply utilize the rotational technique provided by the computer program 

which is SPSS software, it can be appropriate to use VARIMAX as the orthogonal 

solution for the analysis of the existing variables. 

Stage 6: Validation of Factor Analysis 

The sixth stage involves assessing the degree of generalizalbility of the results to the 

population and the potential influence of individual cases or respondents on the 

overall results. Hair et al. (1998) mention that there is one aspect of generalizability 

for validating and that is the stability of the factor model results. Factor stability is 

primarily dependent on the sample size and on the number of cases per variable. 



 

82 

Obtaining the largest sample possible and splitting the sample into two subsets and 

estimate factor models for each subset is required for this aspect. Comparison of the 

two resulting factor matrices will provide an assessment of the robustness of the 

solution across the sample as what I have used for validating my data in next session. 

Stage 7: Additional Uses Of Factor Analysis Results 

Hair et al. (1998) mention that depending upon the objectives for applying factor 

analysis, the researcher may stop with factor interpretation or further engage in one of 

the methods for data reduction. If the objective is simply to identify logical 

combinations of variables and better understanding of  the interrelationships among 

variables, then factor interpretation will suffice. If the objective, however, is to 

identify appropriate variables for subsequent application to other statistical 

techniques, then some form of data reduction will be employed. The options include 

(1) examining the factor matrix and selecting the variable with the highest factor 

loading as a surrogate representative for a particular factor dimension, or (2) replacing 

the original set of variables with an entirely new, smaller set of variables created 

either from summated scales or factor scores.  

In this research, as explained in stage one since the objective of analysis is to just 

identify variables and understand the interrelationships among them, so concluded  in 

interpreting factors as it was done in stage five. 
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Chapter IV 

4. Data Analysis and Results  

 
 
In this chapter the results of factor analysis will be presented. Analysis procedures 

have been discussed before in methodology chapter. Then the results of this research 

will be compared to results of Podlogar (2002). At the beginning of this chapter I will 

go through the procedures that explained in the methodology by examining data and 

the six-stage model building framework. 

 

4.1. Examining Data 
 

In this section, I will describe the methods I have chosen to examine data for analysis 

of the research.  

According to Hair et al. (1998), careful analysis of data leads to better prediction and 

more accurate assessment of dimensionality.  

By using the examining techniques, we can examine both the individual variables and 

the relationships among them. In this section, I will specifically address the testing of 

the assumptions underlying multivariate techniques, taking into consideration that 

because of the nature of the variables and data, the evaluation of missing data, 
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identification of outliers is not needed to be tested.  

By representing the graphical methods in this section, I try to assist in gaining a basic 

understanding of the characteristics of the available data. 

a) Examining the Shape of Distribution 

Here, we can gain an adequate perspective on each single (metric) variable 

aforementioned through a histogram with the normal curve and also examining of the 

distribution to assess the normality.  

Figure 16 is the graphical representation of the univariates distribution and histogram. 

X1 X2 

X3 X4 

 
Figure 16: Graphical Representation of a Univariate Distribution 
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X5 X6 

X7 X8 

X9 
 

X10 

 
Figure 16: Graphical Representation of a Univariate Distribution (Continued) 
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X13 X14 

X15 

 

Figure 16: Graphical Representation of a Univariate Distribution (Continued) 
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B) Operational Measures of the Research Variables 

This research considers 15 variables/factors that simplify the procurement process by 

using e-Commerce as is shown in Table 6. 

As mentioned before, all items used a five point Likert-type scale ranging from (1) 

"Does not significantly simplify" to (5) "Significantly simplifies"; the medium choice 

(3) was "No impact". Also, the choice (0) "Don’t know" is included for respondents 

who don’t want to express an opinion of the particular item. Only one answer was 

possible in each item. 

Table 6: Descriptive Statistics for Factors that Simplify the Procurement Process by 
Using e-Commerce 

Variables 
(Factors)  

Variables/factors that simplify the procurement 
process by using e-commerce  

Mean  Std. 
Dev.  

Skew- 
ness 

V1  e-Commerce impact on simplicity of possible 
supplier’s requisition request  3.99 1.468 -1.664 

V2  e-Commerce impact on simplicity of replacement of 
supplier simplicity  3.69 1.805 -1.137 

V3  e-Commerce impact on simplicity of bidding 
simplicity  3.77 1.840 -1.345 

V4  e-Commerce impact on simplicity of access to 
suppliers’ goods/catalogs simplicity   3.22 2.026 -.612 

V5  e-Commerce impact on simplicity of access to 
suppliers’ inventory data simplicity  3.35 1.835 -.634 

V6  e-Commerce impact on simplicity of suppliers’ 
access to your inventory simplicity  3.09 1.874 -.680 

V7  e-Commerce impact on simplicity of ordering from 
supplier simplicity  3.28 1.855 -.772 

V8  e-Commerce impact on simplicity of payment to 
supplier simplicity  3.45 1.625 -1.004 

V9  e-Commerce impact on simplicity of order tracking 
simplicity  3.77 1.587 -1.408 

V10  e-Commerce impact on simplicity of search for 
transporters simplicity  3.79 1.698 -1.347 

V11  e-Commerce impact on simplicity of transport 
ordering simplicity  3.75 1.709 -1.489 

V12  e-Commerce impact on simplicity of receiving of 
delivery data announcement simplicity  4.19 1.452 -2.028 

V13  e-Commerce impact on simplicity of delivery 
receiving simplicity  3.67 1.695 -1.259 

V14  e-Commerce impact on simplicity of reclamation 
solving simplicity  3.73 1.892 -1.307 

V15  e-Commerce impact on simplicity of inventory 
management simplicity  3.14 2.009 -.582 

 

Considering the shown histograms and the descriptive statistics above, we can see that 

there is a negative skewness of all the variables. Therefore, first I tried to transform 

the data; however, transforming variables didn’t correct the normality of variables. 

So, I had to dichotomize all variables, because dichotomous variables are normally 
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distributed and is the appropriate remedy to apply to the variables.  

Moreover, many times when nonnormality is indicated, it is actually the result of 

other assumption violations; therefore, remedying the other violations eliminates the 

nonnormality problem (Hair et all., 1998).                          

Therefore to remedy the said problem, as mentioned there is a method available for 

using dichotomous variables, known as dummy variables, which acts as replacement 

variables. According to Hair et al. (1998) a dummy variable is a dichotomous variable 

that represents one category of a nonmetric independent variable. Any nonmetirc 

variable with k categories can be represented as k-1 dummy variables. 

After dichotomizing the variables, I performed the normality tests and this will 

remedy the other violations as well. Following figure represents the normality test:    

X1 X2 

X3 X4 

Figure 17: Graphical Representation of a Univariate Distribution after Dichotomizing 
Variables  
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X5 X6 

X7 X8 

X9 
 

X10 

Figure 17: Graphical Representation of a Univariate Distribution after Dichotomizing 
Variables (Continued) 
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X11 

 

X12 

X13 X14 

 

X15 

 

Figure 17: Graphical Representation of a Univariate Distribution after Dichotomizing 
Variables (Continued) 
 

Therefore, as we see in the above figures, by dichotomizing, the variables can be used 

with the assurance that they meet the assumptions of normality. 
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4.2. Stage 1: Objective of Factor Analysis 

As mentioned by Hair et al. (1998) factor analysis can identify the structure of a set of 

variables as well as provide a process for data reduction. 

The primary data consisted of 124 replied questionnaires with twenty four separate 

variables, out of which fifteens are metric and the rest are nonmetric variables and the 

study of them has been done in IT and procurement departments of big firms active in 

different industries mostly in public stock, with more than 300 employees from the 

B2B market perspective. This is actually a sample of a segmentation study for a 

business-to-business situation in which the survey has been implemented. 

Three types of information were collected. The first type is the perceptions of 

Electronic Commerce Critical Success Factors in Procurement Process on fifteen 

metric variables achieved and identified from literature review as the most influential 

factors in procurement process in the choice of managers expert in IT. The 

respondents, managers of informatics, procurement and logistics, in different 

industries, rated the success factors in procurement process on each variables. The 

second type of information relates to electronic commerce experiences of the 

respondents and the percentage of their existence in the B2B market of Iran.  The 

third type of information contains the company and respondent data. 

The data provided gives a better understanding of both the characteristics of the 

respondents (enterprises) and the relationships between their perceptions of e-

Commerce critical success factors in procurement process on the variables which are 

necessary for the execution of the entire procurement process. 

A brief description of the database variables is provided in Table 7 in which the 

variables are classified as either independent or dependent and either metric or 

nonmetrice.  A listing of the data base is provided in Annex B. A definition of each 

variable and an explanation of its coding is given in the questionnaire in Appendix A. 

In this research, the perceptions of e-Commerce critical success factors in 

procurement process on fifteen attributes (X1 to X15) are examined to at first 

understand if these perceptions can be grouped and secondly reduce the fifteen 

variables to a smaller number.  
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Although the relatively small number of perceptions examined presents a complex 

picture of 105 separate correlations. 

By grouping the perceptions, we will be able to see the picture in term of 

understanding the respondents means the IT professionals and what they think about 

procurement and e-Commerce and the role that e-Commerce can play in simplifying 

the processes in procurement procedure. If the fifteen variables can be represented in 

a smaller number of composite variables, then we understand that factor analysis 

could be the best proper technique to analyze the data.  

Table 7: Description of Database Variables 
Variable Description 
 

Variable Type 

Perceptions of e-Commerce CSF in Procurement process 
 
X1 Possible supplier‘s requisition request Metric 
X2 Replacement of Supplier   Metric 
X3 Bidding Metric 
X4 Access to vendors' goods or catalogs Metric 
X5 Access to vendors' inventory data Metric 
X6 Vendor’s access to your inventory Metric 
X7 Ordering from Vendor Metric 
X8 Payment to Vendor Metric 
X9 Order tracking Metric 
X10 Search for transporters    Metric 
X11 Transport ordering Metric 
X12 Receiving of delivery data announcement Metric 
X13 Delivery receiving Metric 
X14 Reclamation solving Metric 
X15 Inventory management  Metric 
 
Electronic Commerce Experiences 

 

X16 Experience of e-Commerce in the Firm  Nonmetric 
X17 Availability of  e-Commerce Manager Nonmetric 
X18 Experience of using of  ERP in the Firm Nonmetric 
 
Company and Respondent Data 

 

X19 Size of Firm Nonmetric 
X20 Type of Industry Nonmetric 
X21 Number of Suppliers  Nonmetric 
X22 Structure of Procurement Nonmetric 
X23 Work field  of the respondents Nonmetric 
X24 Experience of the Respondents Nonmetric 

 

4.3. Stage 2: Designing a factor Analysis 

Understanding the structure of perceptions of variables requires R-type factor analysis 

and a correlation matrix between variables as the case for this research presents the 

above requirements. Considering that I used the metric variables for this research, so 

they constitute a homogeneous set of perceptions and appropriate for factor analysis.  
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4.4. Stage 3: Assumptions in Factor Analysis  

The underlying statistical assumptions impact factor analysis to the extent that they 

affect the derived correlations. As explained in examining data, I used normality to 

distribute the data and the assumptions were examined.  

Also, in this section I try to assess the factorability of the correlation matrix. In 

addition to the statistical bases for the correlations of the data matrix, I should also 

ensure that the data matrix has sufficient correlations to justify the application of 

factor analysis. The first step is a visual examination of the correlation, identifying 

those that are statistically significant. If visual inspection reveals no substantial 

number of correlations greater than 0.30, then factor analysis is probably 

inappropriate.  

Table 8 shows the correlation matrix for the fifteen perceptions of Electronic 

Commerce Critical Success Factors in Procurement Process. Inspection of the 

correlation matrix reveals that 92 of the 105 correlations (88 percent) are significant at 

the .01 level. This provides an adequate basis for proceeding to the next level which is 

the empirical examination of adequacy for factor analysis on both an overall basis and 

for each variable.  

In order to make the assumptions complete, the next step is to assess the overall 

significance of the correlation matrix with the Bartlett test, considering the data in this 

research, the correlations, when taken overall, are significant  at the .0001 level 

(according to the  above table) which is 893.858. However, by doing so, jus we test 

only the presence of nonzero correlations and not the pattern of these correlations. 

The other overall test is the measure of sampling adequacy (MSA), which as far as 

this research is concerned, fortunately, it falls in the acceptable range of (above .50) 

with a value of  .855. Examinations of the values for each variable identifies that all 

variables have also the values above .50. Therefore, all the variables obtain and 

exceed the minimum acceptable MSA level and thus all the fifteen concerned 

variables are statistically significant and collectively meet the necessary threshold of 

sampling adequacy with an MSA value of .855. Each of the variables meets the 

fundamental requirement for factor analysis. However, with the exception of (X2, X3, 

X7 and X8) which are lower than MSA, and this indicates the high strength of the 



 

94 

interrelationships among the variables in the reduced set. All the measures tested 

above, indicate that the reduced set of variables is appropriate for factor analysis and 

the analysis can proceeded to the next stage. 

Table 8: Assessing the Appropriateness of Factor Analysis: Correlations, Measures of 
sampling Adequacy, and Partial Correlations among Variables 

    Correlations among Variables 
Variable X1 X2 X3 X4 X5 X6 X7 X8 X9 X  

10 
X   
11 

X   
12 

X   
13 

X  
14 

X 
15 

X1 Possible supplier’s 
requisition request 1 .58* .46* .64* .46* .29* .22 .40* .54* .67* .46* .47* .47* .23 .35* 

X2 Replacement of 
supplier  1 .46* .52* .38* .37* .31* .69* .35* .39* .35* .33* .41* .23 .44* 

X3 Bidding   1 .59* .37* .32* .25* .32* .34* .59* .45* .41* .31* .18 .39* 

X4 Access to suppliers' 
goods or catalogs    1 .51* .47* .35* .50* .52* .70* .54* .44* .36* .38* .42* 

X5 Access to suppliers' 
inventory data     1 .35* .36* .54* .49* .56* .44* .38* .36* .40* .49* 

X6 Supplier 's access to 
your inventory      1 .39* .48* .26* .37* .30* .10 .32* .38* .55* 

X7 Ordering from 
supplier       1 .19 .38* .17 .08 .15 .29* .20 .30* 

X8 Payment to supplier        1 .33* .44* .34* .27* .42* .38* .59* 

X9 Order tracking         1 .54* .35* .19 .41* .27* .33* 

X10 Search for 
transporters          1 .52* .42* .41* .31* .37* 

X11 Transport ordering           1 .36* .20 .31* .25* 

X12 Receiving of delivery 
data announcement            1 .30* .25* .21 

X13 Delivery receiving             1 .36* .35* 

X14 Reclamation solving              1 .41* 

X15 Inventory 
management               1 

* indicates correlations significant at the .01 level     Significance: .0000 
Overall measure of sampling Adequacy: .855                   Bartlett's Test of Sphericity: 893.858     

Measures of Sampling Adequacy and Partial Correlations 
Variable X1 X2 X3 X4 X5 X6 X7 X8 X9 X  

10 
X   
11 

X   
12 

X   
13 

X  
14 

X 
15 

X1 Possible supplier’s 
requisition request .84               

X2 Replacement of 
supplier -.42 .78              

X3 Bidding .17 -.27 .84             

X4 Access to suppliers' 
goods or catalogs -.21 -.01 -.21 .91            

X5 Access to suppliers' 
inventory data -.05 .16 .02 .07 .88           

X6 Supplier 's access to 
your inventory .03 .03 .02 -.15 .12 .85          

X7 Ordering from 
supplier .13 -.21 -.04 -.20 -.28 -.29 .68         

X8 Payment to supplier .26 -.60 .23 -.16 -.30 -.14 .26 .77        

X9 Order tracking -.19 .02 .05 -.11 -.13 .15 -.25 .02 .89       

X10 Search for 
transporters -.30 .22 -.30 -.26 -.20 -.11 .21 -.11 -.19 .88      

X11 Transport ordering -.08 -.05 -.15 -.14 -.18 -.13 .20 .01 -.07 -.04 .91     

X12 Receiving of delivery 
data announcement -.21 -.00 -.16 -.09 -.14 .19 -.06 -.01 .22 -.03 -.07 .87    

X13 Delivery receiving -.22 -.01 -.09 .16 .04 -.06 -.12 -.16 -.14 -.07 .13 -.08 .89   

X14 Reclamation solving .17 .05 .16 -.16 -.11 -.12 .04 -.02 -.02 .01 -.13 -.12 -.23 .87  

X15 Inventory 
management -.10 .05 -.23 .09 -.16 -.31 -.02 -.28 -.06 .09 .12 .03 .04 -.17 .87 

Diagonal values are measures of sampling adequacy for individual variables; off-diagonal 
values are anti-image correlations (negative partial correlations). 
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4.5. Stage 4: Deriving Factors and Assessing Overall Fit 

As noted in methodology section, factor analysis procedures are based on the initial 

computation of a complete table of intercorrelations among the variables (correlation 

matrix). This correlation matrix is then transformed through estimation of a factor 

model to obtain a factor matrix. The loading of each variable on the factors are then 

interpreted to identify the underlying structure of the variables (Hair et al., 1998).  

In this research, perceptions of Electronic Commerce Critical Success Factors in 

Procurement Process are taken into consideration and steps of factor analysis (stages 

four through seven) are examined. As we understood in previous stages, the 

component factor analysis is appropriate.  

At first, I select the number of components to be retained for further analysis. Table 9 

contains the information regarding the fifteen possible factors and their relative 

explanatory power as expressed by their eigenvalues. In addition to assessing the 

importance of each component, we can also use the eigenvalues to assist in selecting 

the number of factors. If we apply the latent root criterion, three components will be 

retained.  Also, in viewing the eigenvalue for the third factor, it was determined that 

its low value (1.003) relative to the latent root criterion value of 6.686 can be 

precluded from inclusion to the other two ones. On the other hand, the scree test 

shown in Figure 18 indicates that two of the three factors are very close to each other 

and they can be integrated as two factors. This figure plots the fifteen factors 

extracted in this study. Starting with the first factor, the plot slopes steeply downward 

initially and then slowly becomes an approximately horizontal line. The point at 

which the curve first begins to straighten out is considered to indicate the maximum 

number of factors to extract. As seen in this figurer, we consider the first two factors 

and they would qualify.  

Therefore, these results illustrate the need for multiple decision criteria in deciding the 

number of components to be retained. The two factors retained represent 53 percent of 

the variance of the fifteen variables. 
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Table 9: Results for the Extraction of Principal Component Analysis of Fifteen 
Researched Business Data processing Simplicity Factors 

 
Total Variance Explained 

 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 
Rotation Sums of Squared 

Loadings Com-
ponent 

Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulat

ive % Total 
% of 

Variance 
Cumulative 

% 
1 6.523 43.486 43.486 6.523 43.486 43.486 3.985 26.564 26.564
2 1.413 9.420 52.906 1.413 9.420 52.906 3.083 20.554 47.117
3 1.003 6.687 59.593 1.003 6.687 59.593 1.871 12.476 59.593
4 .911 6.073 65.667        
5 .864 5.762 71.428        
6 .776 5.173 76.601        
7 .658 4.385 80.986        
8 .575 3.836 84.822        
9 .474 3.158 87.980        
10 .455 3.035 91.015        
11 .406 2.704 93.719        
12 .323 2.156 95.875        
13 .261 1.743 97.618        
14 .213 1.419 99.036        
15 .145 .964 100.000        

Extraction Method: Principal Component Analysis. 
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Figure 18: Scree Test for Component Analysis 
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4.6. Stage 5: Interpreting the Factors 

The result of stage four is shown in Table10, the Unrotated Component Analysis 

factor Matrix. To begin the analysis, at first I explain the numbers included in the 

table. Three columns of numbers are shown. The first two are the results for the two 

factors that are extracted (factor loadings of each variable on each of the factors). The 

third column provides summary statistics detailing how well each variable is 

explained by the two components. The first row of numbers at the bottom of each 

column is the column sum of squared factor loadings (eigenvalues) and indicates the 

relative importance of each factor in accounting for the variance associated with the 

set of variables being analyzed.   

The sums of squares for the two factors are 6.52 and 1.41 respectively. We see that 

the factor solution has extracted the factors in the order of their importance, with 

factor 1 accounting for the most variance and factor 2 slightly less. At the far right-

hand side of the row is the number 7.9 which represents the total explained sum of 

squares (6.52+1.41). The total sum of squared factors represents the total amount of 

variance extracted by factor solution. 

It is here worth to mention that the total amount of variance explained by the factor 

solution (7.9) can be compared to the total variation in the set of variables as 

represented by the trace of the factor matrix. The trace is the total variance to be 

explained and is equal to the sum of the eigenvalues of the variable set and since we 

have component analysis, the trace is equal to the number of variables, as each 

variable has a possible eigenvalue of 1.0.  

The percentage of trace explained by each of the two factors (43.49% and 9.42%) 

respectively is shown as the last row of the values of Table10. The percentage of trace 

is obtained by dividing each factor’s sum of squares by the trace for the set of 

variables being analyzed. By  adding the  percentages of trace for each of the two 

factors, we obtain the total percentage of trace extracted for the factor solution, which 

can be used as an index to determine how well a particular factor solution accounts 

for what all the variable together represent. The index for this solution shows that 52.9 

percent of the total variance is represented by the information contained in the factor 

matrix of the two factor solution. Therefore, the index for this solution is more than 

50 percent and is sufficient to say that variables are somehow related to one another. 
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The row sum of squared factor loadings is shown at the far right side of Table 10. 

These figures, referred to in table as communalities, show the amount of variance in a 

variable that is accounted for by the two factors taken together. According to Hair et 

al. (1998) the size of communality is a useful index for assessing how much variance 

in a particular variable is accounted for by factor solution. Large communalities 

indicate that a large amount of the variance in a variable has been extracted by the 

factor solution. Small communalities show that a substantial portion of the variance in 

a variable is unaccounted for  the factors. For instance, the communalities of  .34, .42, 

.49, .45, .38 and .37 for variables X7, X9, X11, X12, X13 and X14 indicates that it 

has less in common with the other variables included in the analysis than does 

variables for example  X4 or X10, which have a communalities of  .71 and .72.  

 
Table 10: Unrotated Component Analysis factor Matrix 

Component Matrix (a) 
Factors 

Variables 1 2 Communalities 
X1 Possible Supplier's Requisition Request   .755 -.335 .68 
X2 Replacement of Supplier .703 .069 .50 
X3 Bidding .665 -.279 .52 
X4 Access to Suppliers' Goods or Catalogues .824 -.168 .71 
X5 Access to Suppliers' Inventory Data .727 .060 .53 
X6 Suppliers 's Access to Your Inventory .596 .487 .59 
X7 Ordering from Supplier .446 .382 .34 
X8 Payment to Supplier .712 .298 .60 
X9 Order Tracking .648 -.066 .42 
X10 Search for Transporters .779 -.330 .72 
X11 Transport Ordering .613 -.341 .49 
X12 Receiving of Delivery Data Announcement .534 -.408 .45 
X13 Delivery Receiving .600 .139 .38 
X14 Reclamation Solving .520 .313 .37 
X15 Inventory Management .655 .449 .63 

                                                                                                              Total 
Sum of squares (eigenvalue) 6.52 1.41 7.9 
Percentage of trace* 43.49 9.42 52.9 

Extraction Method: Principal Component Analysis. 
a) 2 components extracted.    *Trace= 15 (sum of eigenvalues) 
 

As defined the various elements of the unrotated factor matrix above, now, I would 

like to examine the factor loading patterns. As explained, the first factor accounts for 

the largest amount of variance and is a general factor, with every variable having a 

high loading. Lodgings on second factor show that all variables have low loadings. 
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Based on this factor loading pattern, interpretation would be difficult and theoretically 

less meaningful. Therefore, the only way is to rotate the factor matrix to redistribute 

variance from the earlier factors to the later factors. Hair et al. (1998) mention that 

rotation should result in a simpler and theoretically more meaningful factor pattern.  

Therefore, to do so, as explained in methodology section, I apply an orthogonal 

(VARIMAX) rotation. The VARIMAX rotated component analysis factor matrix is 

shown in Table 11. As we see, the total amount of variance extracted is the same in 

the rotated solution as it was in the unrotated one, 52.9 percent. Two differences are 

apparent in the following table. First, the variance has been redistributed so that the 

factor loading pattern and the percentage of variance for each of the factors is 

different. Specially, in the VARIMAX rotated factor solution, the first factor accounts 

for 28.65 percent of the variance, compared to the 43.49 percent in the unrotated 

solution. As the same, the second factor accounts for 24.25 percent versus 9.42 

percent in the unrotated solution. Thus the explanatory power has shifted slightly to 

amore even distribution because of the rotation. Second, the interpretation of the 

factor matrix has been simplified.  

Table11: VARIMAX-Rotated Component Analysis factor Matrix 

VARIMAX-Rotated Loadings  
Factors Variables       

1 2 Communalities 
X1 Possible Supplier's Requisition Request   .788 .247 .68 
X2 Replacement of Supplier .483 .516 .50 
X3 Bidding .684 .229 .52 
X4 Access to Suppliers' Goods or Catalogues .730 .417 .71 
X5 Access to Suppliers' Inventory Data .507 .525 .53 
X6 Suppliers 's Access to Your Inventory .127 .759 .59 
X7 Ordering from Supplier .083 .581 .34 
X8 Payment to Supplier .338 .694 .60 
X9 Order Tracking .531 .378 .42 
X10 Search for Transporters .804 .266 .72 
X11 Transport Ordering .686 .148 .49 
X12 Receiving of Delivery Data Announcement .671 .046 .45 
X13 Delivery Receiving .359 .500 .38 
X14 Reclamation Solving .184 .578 .37 
X15 Inventory Management .196 .769 .63 

                                                                                                              Total 
Sum of squares (eigenvalue) 4.30 3.64 7.9 
Percentage of trace* 28.65 24.25 52.9 

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization.    *Trace= 15 (sum of eigenvalues) 
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We noted that in the unrotated factor solution of all variables loaded significantly on 

the first factor. In the rotated factor solution, however variables X1, X3, X4, X9, X10, 

X11 and X12 load significantly on factor 1 and variables X6, X7, X8, X13, X14 and 

X15 load significantly on factor 2. However, variables X2 and X5 approximately load 

on both factors that should be adjusted. For this case we can decide based on their 

significance on which factor we include them. Of course, practically both variables 

X2 and X5 are significant enough to be included in factor 1.  

After deriving the satisfactory factor solution, we should attempt to assign some 

meaning to it. In order to do so, an interpretation of the pattern of factor loadings for 

the variables including their signs and an effort to name each of the factors is 

essential. Before, interpretation, a minimum acceptable level of significance for factor 

loadings must be selected. Table 12 contains the sample sizes necessary for each 

factor loading value to be considered significant. 

Table 12: Guidelines for Identifying Significant Factor Loadings Based on Sample Size 

 

Factor 
Loading 

Sample Size Needed 

for Significance* 

.30 350 

.35 250 

.40 200 

.45 150 

.50 120 

.55 100 

.60 85 

.65 70 

.70 60 

.75 50 

• *Significance is based on a .05 significance 
level (α ), a power level of 80 percent, and 
standard errors assumed to be twice those of 
conventional correlation coefficients. 

Source: Computation made with SOLO Power Analysis, BMDP Statistical Software, Inc., 

1993. 
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Taking into consideration the above mentioned, if we look at the results represented in 

Table 11, we can illustrate the procedure. The factor solution was derived from 

component analysis with a VARIMAX rotation of the fifteen perceptions of 

Electronic Commerce Critical Success Factors in Procurement Process. The cutoff 

point for interpretation purpose in this research is all loadings ± .50 or above, based 

on the guideline presented in Table 12 and our sample size which is 124. 

Factor 1 has nine significant loadings including the two adjusted one and factor two 

has six. In our analysis above, we see both groups of variables with positive signs. 

These variables can be considered as the basic Critical Success Factors in 

Procurement Process as far as Electronic Commerce is concerned and represents the 

trade-off of the variables in this regards. Therefore, we can name them as “business 

process preparation simplifying factors”. Turning to factor 2, we note that the 

included variables, all relates to the actions that usually take place after preparation 

for the business. Again, all variables included in this factor are of the same sign and 

do not act in different directions. Therefore, we call them “Business process operation 

simplifying factors”. As mentioned above, this explains 52.99 percent of  the 

variance. Based on the loadings of the fifteen variables on each factor (for factor 

loading greater than 0.50) and the loadings of the two summarized categories,  the 

model of  “business process simplifying factors” caused by electronic commerce 

implementing was developed and is presented in Figure 19. 

Before presenting the model, I would like to mention that according to Hair et al. 

(1998), the process of naming factors is based primarily on the subjective opinion of 

the researcher. Different researchers in many instances will no doubt assign different 

names to the same result because of differences in their backgrounds and training. For 

this reason the process of labeling factors is subject to considerable criticism. But if a 

logical name can be assigned that represents the underlying nature of the factors, it 

usually facilitates the presentation and understanding of the factor solution and 

therefore is a justifiable procedure. 

As mentioned above and presenting the model in Figure 19,  I obtained two 

summarized factors from the analyzing data through Component Factor Analysis and 

using VARIMAX method as “Business Process Preparation Simplifying Factors” and 

“Business Process Operation Simplifying Factors” including their sub-processes 



 

102 

which I try to interpret them also as shown in Table 14 and Table 15 in the next 

chapter. 

 
 

 
 
Figure 19: The Model of Factors That Simplifies Procurement Process by Using e-
Commerce 
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4.7. Stage 6: Validation of Factor Analysis 

It is obvious that the validation of any factor analysis results is essential, particularly 

when attempting to define underlying structure among the variables. Here, I try to 

split the sample into two equal samples of  62 respondents and re-estimate the factor 

models to test the comparability. Table 13 contains the VARIMAX rotations for the 

two factor models, along with the communalities. As can be seen the two VARIMAX 

rotations are quite comparable on factor 1 and factor 2 in split –sample 1 versus split-

sample 2. With these results we can be more assured that the results are stable within 

the sample of this research.  

 
 

4.8. Stage 7: Additional Uses Of Factor Analysis Results 

As explained in methodology chapter, since the objective in this research was to 

identify the variables and understand better interrelationships among them, so what 

was interpreted as the analysis of the results in stage 5, would be enough for this 

purpose.  
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Table 13: Validation of Component Factor Analysis by Split-Sample Estimation with 
VARIMAX Rotation  

VARIMAX-Rotated Loadings  
Factors Variables       

1 2 Communalities 

Split-Sample 1 

X1 Possible Supplier's Requisition Request   .845 .330 .823 

X2 Replacement of Supplier .505 .581 .592 

X3 Bidding .764 .302 .675 

X4 Access to Suppliers' Goods or Catalogues .828 .275 .760 

X5 Access to Suppliers' Inventory Data .459 .515 .476 

X6 Suppliers 's Access to Your Inventory .176 .693 .512 

X7 Ordering from Supplier .151 .522 .295 

X8 Payment to Supplier .320 .695 .586 

X9 Order Tracking .613 .329 .484 

X10 Search for Transporters .829 .229 .740 

X11 Transport Ordering .693 .141 .501 

X12 Receiving of Delivery Data Announcement .590 .153 .372 

X13 Delivery Receiving .191 .687 .508 

X14 Reclamation Solving .153 .736 .565 

X15 Inventory Management .298 .700 .579 

Split-Sample 2                                                                                                               

X1 Possible Supplier's Requisition Request   .719 .170 .546 

X2 Replacement of Supplier .505 .395 .411 

X3 Bidding .618 .119 .396 

X4 Access to Suppliers' Goods or Catalogues .661 .526 .714 

X5 Access to Suppliers' Inventory Data .562 .537 .604 

X6 Suppliers 's Access to Your Inventory .115 .784 .628 

X7 Ordering from Supplier .106 .538 .301 

X8 Payment to Supplier .367 .686 .605 

X9 Order Tracking .411 .492 .411 

X10 Search for Transporters .772 .313 .693 

X11 Transport Ordering .620 .214 .431 

X12 Receiving of Delivery Data Announcement .742 -.048 .552 

X13 Delivery Receiving .543 .318 .396 

X14 Reclamation Solving .138 .530 .301 

X15 Inventory Management .131 .800 .657 
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Chapter V 

 

5. Finding, Conclusion and Implication 

In this chapter the discussions and conclusions will be presented based on the data 

analysis that conducted in the previous chapter. Consequently the limitations and 

managerial contributions of this research will be mentioned. Furthermore, 

implications for further research will be suggested. 

 

5.1. Discussions 

I explained in the previous chapter about the model that was drawn from the data 

analysis conducted and the conclusion which presented in Figure 19. As mentioned, I 

obtained two summarized factors from the analyzing data through Component Factor 

Analysis and using VARIMAX method as “Business Process Preparation Simplifying 

Factors” and “Business Process Operation Simplifying Factors” including their sub-

processes which now I try to interpret them also as shown in Table 14 and Table 15.  

In these tables, the importance of the researched business process preparation 

simplifying factors and business process operation simplifying factors is discussed. 

Also, the differences of classifying variables between countries (Comparison between 

Iran as an Asia Country and Slovenia as a European Country) will be discussed. 
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5.1.1. Business process preparation simplifying factors 

The importance of all researched business process preparation simplifying factors for 

successful e-Procurement is shown in Table 14.  

In all respondents items that are associated with the said nine e-Commerce 

factors/procurement sub-processes, with reference to “business preparation 

simplicity”, respondents on average agree that the simplicity of these sub-processes 

can be improved by e-Commerce. “Receiving delivery data announcement” (4.19), 

“possible supplier’s requisition request” (3.99),  “search for transporters” (3.79), 

“Bidding” (3.77), “order tracking”  (3.77), “ transport ordering” (3.75) and  

“replacement of supplier” (3.69), are procurement sub-processes where respondents 

see high possibilities to simplify them by e-Commerce.  

Percentages of respondents agreeing with these items range from 70 percent (69.3%) 

percent to about 82.2 percent. On the contrary we have sub-processes of access to 

supplier’s goods or catalogues and access to suppliers’ inventory data where a lesser 

percent of respondents (59.7 and 54.9 percent) mean that e-Commerce could simplify 

this process as well. 

It is noticeable that according to the above analysis the sub-processes that are 

important in the first factor, mostly deal with transportation and this indicates that in 

the industries of Iran, transportation is a very important issue in procurement process 

and whatever we can make them simplified, it can help the B2B section work better 

and with  more speed. Through e-Commerce, monitoring the said processes and 

tracking the goods in their supply chain including transportation will make the 

processes goes more rapid and with higher speed.   
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Table 14:  Business Preparation Simplifying Factors  

 
The Level of Importance of Factors in % 

 
 

Does not 
Significantly 

Simply 
 No 

impact  Significantly 
Simplifies 

No 
Answer Business Process 

Preparation 
Simplifying Factors 1 2 3 4 5 0 

X1 Possible Supplier's 
Requisition Request  
Simplifying  

2.4 4.0 8.1 26.6 51.6 7.3 

X2 Replacement of 
Supplier Simplifying 2.4 8.1 6.5 16.1 53.2 13.7 

X3 Bidding Simplifying 0.0 2.4 5.6 20.2 54.8 16.9 
X4 Access to Suppliers' 
Goods or Catalogues 
Simplifying 

6.5 9.7 4.0 14.5 45.2 20.2 

X5 Access to Suppliers' 
Inventory Data Simplifying 10.5 10.5 12.9 8.9 46.0 11.3 

X9 Order Tracking 
Simplifying 0.0 3.2 16.1 24.2 45.2 11.3 

X10 Search for 
Transporters Simplifying 3.2 0.0 15.3 16.9 52.4 12.1 

X11 Transport Ordering 
Simplifying 0.0 0.0 7.3 33.9 43.5 15.3 

X12 Receiving of Delivery 
Data Announcement 
Simplifying 

0.0 3.2 6.5 17.7 64.5 8.1 

 
 

5.1.2. Business process operation simplifying factors 

The importance of all researched business process operation simplifying factors for 

successful e-Procurement is shown in Table 15. In all respondents items that are 

associated with above six e-Commerce factors/procurement sub-processes, with 

reference to "Business operation simplicity", respondents on average agree that the 

simplicity of above sub-processes can be improved by e-Commerce. 

At the all sub-processes inside the business operation simplicity factors, we have 

more than a half of respondents whose opinion is that e-Commerce improves 

simplicity of these sub-processes. The percentage of the respondents agreeing with 

this, range from 56.4 percent to 77.4 percent. 
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Table 15: Business Operation Simplifying Factors  

 
The Level of Importance of Factors in % 

 
Does not 

Significantly 
Simply 

  No 
impact   Significantly 

Simplifies 
No 

Answer 

Business Process 
Operation Simplifying 

Factors 

1 2 3 4 5 0 
 

X6 Suppliers 's Access to 
Your Inventory 
Simplifying 

3.2 6.5 12.9 28.2 28.2 21.0 

X7 Ordering from 
Supplier Simplifying 0.0 11.3 12.9 19.4 37.9 18.5 

X8 Payment to Supplier 
Simplifying 5.6 0.0 26.6 22.6 33.9 11.3 

X13 Delivery Receiving 
Simplifying 2.4 3.2 11.3 26.6 43.5 12.9 

X14 Reclamation Solving 
Simplifying 2.4 0.0 2.4 23.4 54.0 17.7 

X15 Inventory 
Management Simplifying 7.3 7.3 5.6 19.4 39.5 21.0 

 
 
 
5.1.3. Comparison between countries 

In order to identify how variables and factors vary in business procurement process 

simplifying between countries and areas, the results of this study were compared with 

results of Podlogar (2006)’s study. It should be recall that, I used the same 

questionnaire in my research in Iran that was used by Podlogar (2006) in Slovenia.   

The overall principal component analysis for Slovenia and Iran are exhibited in Table 

16.  
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Table 16: A Comparison of Principal Component Analysis of between Two Countries 

Importance (%) 
Variables 

     Slovenia   Iran 
X1 Possible Supplier's Requisition Request  Simplifying 85.7 78.2 
X2 Replacement of Supplier Simplifying 45.8 69.3 
X3 Bidding Simplifying 85.8 75.0 
X4 Access to Suppliers' Goods or Catalogues 
Simplifying 85.0 59.7 

X5 Access to Suppliers' Inventory Data Simplifying 73.7 54.9 
X6 Suppliers 's Access to Your Inventory Simplifying 57.9 56.4 
X7 Ordering from Supplier Simplifying 45.9 57.3 
X8 Payment to Supplier Simplifying 84.2 56.5 
X9 Order Tracking Simplifying 85.5 69.4 
X10 Search for Transporters Simplifying 57.2 69.3 
X11 Transport Ordering Simplifying 60.1 77.4 
X12 Receiving of Delivery Data Announcement 
Simplifying 74.4 77.4 

X13 Delivery Receiving Simplifying 60.2 70.1 
X14 Reclamation Solving Simplifying 54.9 77.4 
X15 Inventory Management Simplifying 65.4 58.9 

Source of Slovenia Results: Adapted from Podlogar, 2006 

We understand from the above table that from the Slovenian’s managers’ point of 

view, possible supplier's requisition request, bidding, access to suppliers' goods or 

catalogues, payment to supplier and order tracking are the most important variables in 

business procurement process where respondents see high possibilities to simplify 

them by e-Commerce. However, from Iranian’s managers’ point of view, important 

variables are possible supplier's requisition request, replacement of supplier, bidding, 

order tracking, and search for transporters, transport ordering, receiving of delivery 

data announcement, delivery receiving and reclamation solving.  

It is noticeable that possible supplier’s requisition request, bidding and order tracking 

are important variables according to the both Iranian and Slovenian managers. 

Although payment to suppliers is very important from Slovenian experts, but we see 

that from Iranian’s point of view this variable has almost least importance. That may 

come true, since in Iran electronic payment has not become so common so far and 

always payments is done manually and traditionally or through Letter of Credits for 

procurements through banking systems.  

On the other hand, transport ordering, receiving of delivery data announcement and 

reclamation solving have a high percentage of importance from Iranians managers’ 
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point of view while, Slovenian managers don’t believe so. This fact again relates to 

the logistics system in Iran. The lack of information through the transportation of 

good from abroad and less digital system for track and tracing has made big problems 

for companies to reduce the time of importation of the goods. Therefore, they believe 

that if they have some digital facilities to track and trace the importation, such as GIS 

systems, GPS systems, digital regulations for customs clearance and customs duties or 

etc… they can arrange the transportation faster and they can be announced of delivery 

and shipment of the goods with more speed. Also again, because of the problems in 

logistics, procurement departments of companies may face inefficiencies in 

transportation and their goods loss during the transportation. So, electronically they 

can arrange reclaiming of loss as well and this will simplify the process and reduce 

wasting time. 

In Figure 20 below, the model of factors that simplifies procurement process by using 

e-Commerce in Iran and Slovenia are compared. The categorization of variables in the 

relative factors has been presented in the both figures. Also the loadings of each 

variable and factors are shown. As we can see the first five variables including 

possible supplier’s requisition request, replacement of supplier, bidding , access to 

supplier’s  goods or catalogues  and access to suppliers’ inventory data, in both 

models has been categorized in the first factor as “business process preparation 

simplifying factors”. 

In the second factor in the model named as “business process operation simplifying 

factors” we notice that supplier access to buyer’s inventory, inventory management, 

shipment delivery or delivery receiving, reclamation solving and payment to supplier 

are variables which are common in the both models.  

Therefore, the similarity of the both models shows that the variables to be simplified 

in the procurement process by e-Commerce in the world is somehow the same. Just 

depending on the situation of logistics or e-Commerce infrastructure may differ in 

some variables. The models indicate that the perceptions in both countries regarding 

the simplifying procurement process by e-Commerce can be the same with a bit 

difference from what is concluded from the results. 
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Model of Factors That Simplifies 
Procurement Process by using e-

Commerce in Iran 

Model of Factors That Simplifies 
Procurement Process by using e-

Commerce in Slovenia 
 

 

 
 

 
Source of Slovenia Results: Adapted from Podlogar, 2006 

Figure 20: Comparison between Model of Factors That Simplifies Procurement Process 
by using e-Commerce according to the industries perceptions in Iran and Slovenia 
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5.2. Conclusions 

The conclusion discussed in this section are drawn from the outcome of the analysis 

of the research and data gathering from the 124 big enterprises active in different 

industries in Iran. As the purpose of this research was to represent a model of factors 

that simplifying the procurement process by using e-Commerce, in B2B market of 

Iran, I tried to conduct the analysis based on the managers’ responses and information 

gathered from the said enterprises. 

By understanding one of the most important e-Commerce factors, namely process 

simplifying, enterprises will be able to better prepare for e-Procurement and thus 

operate more successfully. The developed model brings useful data and important 

findings at the practitioner level and for academic researchers. In a practical sense, it 

is important to identify findings associated with electronic commerce in procurement 

process that are important for its development and implementation. Researchers may 

focus only on those significant factors that are regarded as really important. 

Knowledge of how electronic commerce factors impact on the entirety of the 

procurement process will allow new business opportunities to be identified. 

Of importance in e-Commerce introduction to business processes, is to pay attention 

to the reengineering of those processes, which are the basis of providing greater 

benefits from e-Commerce.  

Based on statements from respondents, we can conclude that e-Commerce in the 

procurement process simplifies the separate sub-process of procurement. Enterprises, 

which endeavor to have a success in doing business electronically, should simplify 

sub-processes, namely: receiving of delivery data Announcement (shipment 

announcement), possible supplier’s requisition request, transport ordering, 

reclamation solving and bidding. These five processes are procurement sub-processes 

where e-Commerce could bring the highest benefits in simplifying business data 

processing. 

 

5.3. Limitations  

Since the area that the questionnaire were distributed, consisted of a wide area 
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including all big industries in Iran, it was very difficult to find the responsible 

managers in those enterprises relevant to the industries and subsequently be able to 

contact with them. In the mean time, the population selected as a sample was large 

with the size of 250. I had to have so many contacts with them and follow the matter 

so many times, so that I could get 138 responses out of which 124 were valid. 

Therefore, from about 25 industries that I distributed the questionnaire, I could get 

response from 12 ones and this indicates that maybe in the other industries, using e-

Commerce was not so common. 

 
 

5.4. Managerial Contributions 

It is important that managers in big companies known as the industrial ones, take 

more strategic approaches towards the identifying factors for simplifying the 

procurement process through e-Commerce, taking into consideration that doing so, is 

needed a serious attempt for reengineering in the As Is situations of  business 

processes in the relevant enterprises. However, managers have to be prepared for the 

changes that may bring troubles regarding the implementation of e-Procurement 

following the business process reengineering that they conduct for this purpose. 

Managers can reduce the cycle time and cost of the procurement process through e-

Commerce, knowing the exact variables and factors to be simplified and 

reengineered. Through the fifteen variables selected in this research, there are some 

which have more importance from the point of view of the managers’ responses in the 

relevant industries, including: receiving of delivery data Announcement (shipment 

announcement), possible supplier’s requisition request, transport ordering, 

reclamation solving and bidding. Respondents see high possibilities to simplify the 

said factors by e-Commerce. 

As mentioned above, managers should use these considerations in strategic level as a 

guide for implementing e-Procurement in their relevant enterprises. Comparison of  

the results between Iran and Slovenia, indicates that somehow the contribution for 

both contraries are the same and the difference is just in the variety and width of using 

e-Commerce or ERPs. As it was presented in analysis, payment to the supplier from 

the Iranian managers’ points of view was not so much important, because they are not 
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used to do that. If we try to generalize the electronic banking and enhance the security 

as well, then payment through e-Commerce will be considered as an important 

variable. Therefore, a point which is very significant is to give more attentions to our 

infrastructures for developing e-Commerce usages. 

 

5.5. Suggestions for Further Research 

Since e-Procurement has just embarked in the business market and expanding, it 

would be fascinating to investigate further important variables and success factors 

considering the implementation aspect. This research provides a clear idea about 

process of simplifying e-Procurement success factors from a Middle East country’s 

point of view in B2B market. With e-Procurement successful implementing, such 

countries will be able to operate and compete equivalently in the common market. 

However, private and governmental companies may act differently. Therefore, 

research in these arenas is also needed. 

There can be some other variables in procurement process to be simplified. Further 

research is needed to find them and may develop other important factors than what 

was resulted in this research as business processes. 

Also, from another point of view the suggestion for further research will be regional 

research expansion. E-procurement research interest is very large between all 

countries in the world. This would signify large added value for all collaborate 

organizations and also to organizations that would not be included into the research. 

Therefore, further research is needed to find how the said variables in simplifying the 

procurement process in B2B market vary in other countries than Iran and Slovenia. 

It is clear that the adoption of new technologies and business models will lead to the 

success of many businesses in the different industries. Thus, discovering and applying 

the said models in the further researches is suggested. 
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Appendix A  
Questionnaire 

ELECTRONIC PROCUREMENT PROCESS 
 
Questionnaire  

 This survey represents part of the Master of Science Thesis—A Model of Electronic 
Commerce Critical Success Factors in Procurement Process. The thesis is being 
carried out at the University of Lulea in Sweden joint with Tarbiat Modares in Iran by 
Sara Faraji, M.Sc., approved by professor Moez Limayem , Ph.D. and professor 
Kamal Chaharsoghi, Ph.D.  
  
Procurement is a closed loop process that begins with a requisition and ends with a 
payment. E-Procurement systems usually consist of two parts: a workflow system that 
supports internal processes in a client company which enables employees entitled to 
make orders do so through their computer; and an Extranet that connects this 
workflow system with one or more suppliers.  
  
Electronic Commerce in Procurement Process involves the exchange of information 
using a combination of structured messages (EDI), unstructured messages (e-mail and 
documents), data access and direct support for procurement business processes using 
the Internet technology: fax server, e-mail, World Wide Web, EDI (EANCOM, 
EDIFACT, XML).  
  
Answers obtained in the Survey will facilitate the formation of new suggestions for a 
more efficient and affective planning, implementation and expansion of e-Commerce 
in procurement process. In addition, the answers will contribute to the discovery of 
new business opportunities and higher competitiveness of Iranian enterprises. Your 
co-operation in the survey will be valued and I hope that you find it beneficial as well.   
  
I am sending the questionnaire to 250 large companies with the highest revenues in 
Iran. When answering the questionnaire, your Company is in the role of a buyer who 
wants to procure goods. Statements in the questionnaire are ‘closed’ type and based 
on a five-point scale. Only one answer is possible in each statement, except in the 
statement no. 4, where there are up three possible answers.  
  
I will be happy to send you the results of the Survey to your address as long as you 
provide it to me at the end of the Questionnaire.  
   
Your efforts and timely attention to this matter will be greatly appreciated. Please 
send completed questionnaire to my e-mail address (sarfar-4@student.ltu.se) or my 
fax no: (021)22908589   on or before November 30th 2006.   
 Thank you for your cooperation and best regards  
 
Sara Faraji  
MSc., Student  
Lulea University of Technology, joint 
With Tarbiat Modaress University  
Tel: (021) 81981621

mailto:4@student.ltu.se
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COMPANY AND RESPONDENT DATA  
1. Please, select the industry type that most closely describes your organization's 
primary business:  

 

Manufacturing Services 
(1) Food, Beverage, and Tobacco goods  
(2) Textile  
(3)Clothing, Footwear and Leather Processing  
(4) Wood Processing  
(5) Oil & Gas  
(6) Chemicals, Chemicals goods, Synthetic Fiber  
(7)Rubber and Plastics goods  
(8) Metal, Steel and related goods  
(9) Machines and Instruments  
(10) Electrical and Optical Equipment  
 (Telecommunication, Computer Equipment)  
(11) Vehicles and Automotives  
(12) Furniture  
(13) Mining  
(14) Other manufacturing (Please, specify):  

(15)Construction  
(16)Wholesale Trade  
(17)Utilities  
(18)Transportation & Warehousing  
(19) Finance and Insurance  
(20)Information and Cultural 
Industries  
(21)Public Administration  
(22)Educational Services  
(23)Healthcare and Social Assistance  
(24)Other Services (Please, specify):  
 

  
2. Please, select one field below that most closely describe your field of work in 
the organization:   
(1) Procurement  
(2) Logistics  
(3) Informatics  
(4)  Other (Please specify): ____________________  
 
3.  Approximately how many years experience do you have with this or a similar 

field?  

(1)  Less than 1 year                                                       (4) 5 years to 10 years  
(2)  1 year to 2 years                                                       (5) over 10 years  
(3)  3 years to 4 years  
 
4. Please provide the number of the employees in your organization: ___  

5. Please provide the number of employees in procurement: and in logistics: 

______ 

6. Please provide the number of your suppliers in the year 2005: ______ 
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ELECTRONIC COMMERCE EXPERIENCES  
  

7. Please provide the existence and/or future plans for Electronic Commerce 

strategy and its definition in your organization:  

(1)  Yes. Please provide the document name in which Electronic Commerce strategy 
is defined:  _________________________________________  
(2)  No  
(3)  Don't know  
(4)  Electronic Commerce strategy will be defined by 12/2008  
(5)  Electronic Commerce strategy will be defined after 12/2008  

  
8. Please indicate whether your company has a Director/Manager of Electronic 

Commerce:  

(1)  Yes  
(2)  No  
(3)  Don't know  
(4)  Plans to have him/her by 12/2008  
(5)  Plans to have him/her after 12/2008  
 

9.  Does your organization use ERP (Enterprise Resource Planning) system 

(SAP, Oracle Business Suite, Baan, Navision, Kopa ERP, MAOP – MCR 

solutions, your own solution)?  

(1)  Yes. Please provide ERP system name used by your organization: _____ 
(2)  No  
(3)  Don't know  
(4)  Plans to use by 12/2008 
(5)  Plans to use after 12/2008  
 
10.  If you already exchange documents in electronic form, Please indicate 

exchange type of the following documents used in your organization for 

procurement process in electronic form:   

Exchange Type  
Standardized 

(EDIFACT,      EANCOM, 
XML) 

Non-Standardized 
(Fax server, e-mail,     
World Wide Web) 

1 Catalog   
2 Bidding   
3 Purchase Order   

4 Order 
Acknowledgment    

5 Supply Order   
6 Invoice   
7 Payment Order   

8 Other (Please 
specify)   
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ELECTRONIC COMMERCE CRITICAL SUCCESS FACTORS IN 
PROCUREMENT PROCESS  

11. Please indicate the extent to which Electronic Commerce will impact the simplicity 
of the following business processes …  
 

  Does not 
Signific-

antly 
simplify 

No 
Impact 

Signific-
antly 

simplifies 

Don’t 
know 

 

1 … possible supplier‘s requisition request 1 2 3 4 5 0 
2 … replacement of supplier                             1 2 3 4 5 0 

3 … bidding                                                       1 2 3 4 5 0 
4 … access to vendors' goods or catalogs         1 2 3 4 5 0 
5 … access to vendors' inventory data              1 2 3 4 5 0 
6 … ordering from vendor                                 1 2 3 4 5 0 

7 … vendors' access to your inventory 1 2 3 4 5 0 
8 … payment to vendor                                     1 2 3 4 5 0 
9 … order tracking                                             1 2 3 4 5 0 
10 … search for transporters                               1 2 3 4 5 0 

11 … transport ordering                                      1 2 3 4 5 0 

12 … receiving of delivery data 
announcement   1 2 3 4 5 0 

13 … delivery receiving                                      1 2 3 4 5 0 
14 … reclamation solving                                   1 2 3 4 5 0 
15 … inventory turnover                                     1 2 3 4 5 0 
 
Please provide me with the information below,  to mail you the results of the 
Survey:  
Organization Name: ……………………………………………… 
First & Last Name: ………………………………………… 
Position: …………………………………………………… 
Telephone: …………………………………………………… 
E-mail: …………………………………………………….. 
Thank you for completing the Survey!  

Sara Faraji 
 
 
 
 
 
 
 
 
 
 



 

127 

Appendix B 

Primary Data List 
 
Profile 

No X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15
1 5 4 4 5 5 3 3 5 4 5 4 4 3 0 0 
2 5 5 5 5 5 5 2 5 4 5 5 5 5 5 4 
3 1 5 0 2 2 0 5 5 0 3 0 2 3 0 0 
4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
5 3 2 3 1 3 4 3 3 2 1 4 0 3 4 3 
6 5 0 5 5 2 0 0 1 5 5 5 0 1 1 1 
7 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
8 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
9 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

10 4 5 5 4 1 4 2 4 3 5 5 4 5 4 5 
11 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 
12 3 2 2 1 3 5 4 3 4 3 3 3 4 5 4 
13 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
14 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
15 5 5 4 5 5 5 5 4 5 5 4 5 5 5 4 
16 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
17 4 5 5 4 1 4 2 4 3 5 5 4 5 4 5 
18 2 3 0 2 2 1 2 1 3 3 4 5 2 0 2 
19 5 5 0 5 0 0 0 5 5 0 0 5 5 5 0 
20 4 0 5 5 5 0 0 0 0 5 0 5 0 5 5 
21 0 0 0 0 2 0 0 3 0 0 0 5 0 0 0 
22 5 5 5 5 5 4 5 5 5 5 5 5 5 5 4 
23 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
24 4 5 5 4 1 4 2 4 3 5 5 4 5 4 5 
25 5 4 5 5 5 5 4 5 5 4 5 5 5 5 5 
26 4 5 4 2 5 2 3 5 5 5 4 5 5 5 5 
27 5 1 5 5 5 2 5 3 5 5 5 5 5 5 1 
28 4 4 4 4 3 3 4 3 4 4 4 4 4 4 2 
29 5 0 5 5 5 5 5 0 5 5 5 5 0 0 5 
30 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
31 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
32 5 4 4 5 5 3 3 5 4 5 4 4 3 4 5 
33 4 5 5 5 5 5 2 5 4 5 5 5 5 5 4 
34 1 5 0 2 5 0 5 5 3 3 5 2 3 5 5 
35 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
36 3 2 3 1 3 4 3 3 2 1 4 5 3 4 3 
37 5 5 5 5 2 5 5 1 5 5 5 0 1 1 1 
38 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
39 5 5 5 3 5 5 5 5 3 3 3 5 3 5 5 
40 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
41 4 5 0 0 5 5 5 5 3 0 5 5 5 4 0 
42 0 0 0 0 5 0 0 5 3 5 0 0 5 5 0 
43 3 2 5 1 3 5 4 3 4 3 3 3 4 5 4 
44 3 3 3 3 3 3 3 3 3 3 3 3 5 3 3 
45 5 0 0 0 5 0 0 0 5 5 5 5 4 4 0 
46 5 5 4 5 4 5 5 4 5 5 4 5 5 5 4 
47 4 5 0 0 5 0 0 0 5 0 5 0 4 4 5 
48 2 0 0 0 1 5 5 0 0 5 0 5 0 5 0 
49 2 3 4 2 2 1 2 1 3 3 4 5 2 0 2 
50 5 5 5 5 0 5 0 5 5 5 0 5 5 5 5 
51 4 0 5 5 5 4 5 0 0 5 5 5 5 5 5 
52 0 2 5 0 1 0 5 3 3 0 0 5 5 5 0 
53 5 5 5 5 5 4 5 5 5 5 5 5 5 5 4 
54 4 2 0 0 1 0 0 0 3 4 5 5 0 5 5 
55 5 5 5 4 1 4 2 4 3 5 5 4 5 4 5 
56 5 4 5 5 5 5 4 5 5 4 5 5 5 5 5 
57 5 5 4 2 5 2 3 5 5 5 4 5 5 5 5 
58 5 5 5 5 5 2 5 3 5 5 5 5 5 5 1 
59 5 4 4 4 3 3 4 3 4 4 4 4 0 4 2 
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60 4 5 5 5 5 5 5 5 5 5 5 5 4 4 0 
61 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
62 5 5 5 5 5 4 5 4 5 5 4 5 0 5 5 
63 5 4 4 5 5 3 3 5 4 5 4 4 3 5 5 
64 4 5 5 5 5 5 2 5 4 5 5 5 5 5 4 
65 5 5 0 2 2 0 5 5 5 3 0 2 5 0 0 
66 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
67 3 2 5 1 3 4 3 3 2 1 4 0 3 4 3 
68 5 5 5 5 2 0 0 1 5 5 5 5 3 5 1 
69 4 4 4 4 4 4 4 4 4 4 4 4 0 4 4 
70 4 0 5 0 0 4 0 0 5 4 5 0 4 4 0 
71 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
72 4 0 0 0 1 0 0 3 5 4 0 5 5 5 0 
73 0 2 5 0 0 0 0 0 5 0 5 5 0 5 5 
74 3 2 2 1 3 5 4 3 4 3 3 3 0 5 4 
75 3 3 3 3 3 3 3 3 3 3 3 3 3 3 5 
76 5 0 5 0 0 0 4 0 4 0 5 5 4 0 5 
77 5 5 4 5 4 5 5 4 5 5 4 5 5 5 4 
78 5 5 5 0 0 4 4 3 4 4 0 5 4 0 5 
79 4 5 5 0 1 0 0 0 0 4 5 5 5 0 0 
80 2 3 0 2 5 1 2 1 3 3 4 5 2 5 2 
81 5 5 0 5 0 0 4 5 5 0 5 5 5 5 5 
82 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
83 5 5 5 0 0 0 4 3 0 0 0 5 0 0 0 
84 5 5 5 5 5 4 5 5 5 5 5 5 5 5 4 
85 0 5 5 0 0 0 0 3 0 0 5 5 5 5 0 
86 5 5 5 4 1 4 2 4 3 5 5 4 5 4 5 
87 4 4 5 5 5 5 4 5 5 4 5 5 5 5 5 
88 5 5 4 2 5 2 3 5 5 5 4 5 5 5 5 
89 5 1 5 5 5 2 5 3 5 5 5 5 5 5 1 
90 5 4 4 4 3 3 4 3 4 4 4 4 4 4 2 
91 5 5 5 5 5 5 5 0 5 5 5 5 4 0 5 
92 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
93 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
94 5 4 4 5 5 3 3 5 4 5 4 4 5 5 0 
95 5 5 5 5 5 5 2 5 4 5 5 5 5 5 4 
96 1 5 5 2 2 0 5 5 0 3 0 2 5 0 5 
97 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
98 4 2 3 1 3 4 3 3 2 1 4 0 3 4 3 
99 5 0 5 5 2 0 0 1 5 5 5 0 1 1 1 

100 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
101 4 5 5 0 1 0 0 3 0 0 0 5 0 0 0 
102 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 
103 5 5 0 0 2 0 5 3 0 0 5 5 0 0 0 
104 0 0 0 0 0 3 5 3 4 0 0 5 0 5 2 
105 5 5 2 1 3 5 4 3 4 3 3 3 4 5 4 
106 3 3 3 3 3 3 3 3 3 3 3 3 3 5 3 
107 4 0 0 0 5 3 0 3 4 5 0 5 4 0 0 
108 5 5 4 5 4 5 5 4 5 5 4 5 5 5 4 
109 4 0 0 0 1 3 0 5 4 5 5 5 4 0 0 
110 0 5 5 0 0 5 0 5 4 5 5 0 0 0 1 
111 2 3 5 2 2 1 2 3 3 3 4 5 2 0 2 
112 5 5 0 5 2 5 0 5 5 0 5 5 5 5 0 
113 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
114 4 5 5 0 0 3 0 3 0 3 0 5 4 0 0 
115 5 5 5 5 5 4 5 5 5 5 5 5 5 5 4 
116 0 0 5 0 1 0 5 3 0 3 0 5 4 4 0 
117 4 5 5 4 0 4 2 4 3 5 5 4 5 4 5 
118 4 4 5 5 5 5 4 5 5 4 5 5 5 5 5 
119 5 5 4 2 5 2 3 5 5 5 4 5 5 5 5 
120 4 1 5 5 5 2 5 3 5 5 5 5 5 5 1 
121 4 4 4 4 3 3 4 3 4 4 4 4 4 4 2 
122 5 5 5 5 5 5 5 0 5 5 5 5 5 0 0 
123 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
124 5 5 5 5 5 4 5 4 5 5 4 5 4 5 5 
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Dummy Data List 
 

 
Profile 

No X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15
1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 0 
2 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 

3 0 1 0 0 0 0 1  
1 0 0 0 0 0 0 0 

4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 
6 1 0 1 1 0 0 0 0 1 1 1 0 0 0 0 
7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

10 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 
11 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
12 0 0 0 0 0 1 1 0 1 0 0 0 1 1 1 
13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
17 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 
18 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 
19 1 1 0 1 0 0 0 1 1 0 0 1 1 1 0 
20 1 0 1 1 1 0 0 0 0 1 0 1 0 1 1 
21 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
22 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
24 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 
25 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
26 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 
27 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0 
28 1 1 1 1 0 0 1 0 1 1 1 1 1 1 0 
29 1 0 1 1 1 1 1 0 1 1 1 1 0 0 1 
30 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
31 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
32 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 
33 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 
34 0 1 0 0 1 0 1 1 0 0 1 0 0 1 1 
35 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
36 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0 
37 1 1 1 1 0 1 1 0 1 1 1 0 0 0 0 
38 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
39 1 1 1 0 1 1 1 1 0 0 0 1 0 1 1 
40 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
41 1 1 0 0 1 1 1 1 0 0 1 1 1 1 0 
42 0 0 0 0 1 0 0 1 0 1 0 0 1 1 0 
43 0 0 1 0 0 1 1 0 1 0 0 0 1 1 1 
44 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
45 1 0 0 0 1 0 0 0 1 1 1 1 1 1 0 
46 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
47 1 1 0 0 1 0 0 0 1 0 1 0 1 1 1 
48 0 0 0 0 0 1 1 0 0 1 0 1 0 1 0 
49 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 
50 1 1 1 1 0 1 0 1 1 1 0 1 1 1 1 
51 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 
52 0 0 1 0 0 0 1 0 0 0 0 1 1 1 0 
53 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
54 1 0 0 0 0 0 0 0 0 1 1 1 0 1 1 
55 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 
56 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
57 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 
58 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0 
59 1 1 1 1 0 0 1 0 1 1 1 1 0 1 0 
60 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 
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61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
62 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 
63 1 1 1 1 1 0 0 1 1 1 1 1 0 1 1 
64 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 
65 1 1 0 0 0 0 1 1 1 0 0 0 1 0 0 
66 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
67 0 0 1 0 0 1 0 0 0 0 1 0 0 1 0 
68 1 1 1 1 0 0 0 0 1 1 1 1 0 1 0 
69 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 
70 1 0 1 0 0 1 0 0 1 1 1 0 1 1 0 
71 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
72 1 0 0 0 0 0 0 0 1 1 0 1 1 1 0 
73 0 0 1 0 0 0 0 0 1 0 1 1 0 1 1 
74 0 0 0 0 0 1 1 0 1 0 0 0 0 1 1 
75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
76 1 0 1 0 0 0 1 0 1 0 1 1 1 0 1 
77 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
78 1 1 1 0 0 1 1 0 1 1 0 1 1 0 1 
79 1 1 1 0 0 0 0 0 0 1 1 1 1 0 0 
80 0 0 0 0 1 0 0 0 0 0 1 1 0 1 0 
81 1 1 0 1 0 0 1 1 1 0 1 1 1 1 1 
82 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
83 1 1 1 0 0 0 1 0 0 0 0 1 0 0 0 
84 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
85 0 1 1 0 0 0 0 0 0 0 1 1 1 1 0 
86 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 
87 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
88 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 
89 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0 
90 1 1 1 1 0 0 1 0 1 1 1 1 1 1 0 
91 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 
92 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
93 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
94 1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 
95 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 
96 0 1 1 0 0 0 1 1 0 0 0 0 1 0 1 
97 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
98 1 0 0 0 0 1 0 0 0 0 1 0 0 1 0 
99 1 0 1 1 0 0 0 0 1 1 1 0 0 0 0 

100 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
101 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 
102 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
103 1 1 0 0 0 0 1 0 0 0 1 1 0 0 0 
104 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0 
105 1 1 0 0 0 1 1 0 1 0 0 0 1 1 1 
106 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
107 1 0 0 0 1 0 0 0 1 1 0 1 1 0 0 
108 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
109 1 0 0 0 0 0 0 1 1 1 1 1 1 0 0 
110 0 1 1 0 0 1 0 1 1 1 1 0 0 0 0 
111 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 
112 1 1 0 1 0 1 0 1 1 0 1 1 1 1 0 
113 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
114 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 
115 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
116 0 0 1 0 0 0 1 0 0 0 0 1 1 1 0 
117 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 
118 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
119 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 
120 1 0 1 1 1 0 1 0 1 1 1 1 1 1 0 
121 1 1 1 1 0 0 1 0 1 1 1 1 1 1 0 
122 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 
123 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
124 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

 


