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CSFs determining current status of organization. This research deals with studying effective critical
Group ANP factors on successful implementation and execution of B2B. Factors are recognized through

studying literature review and IT experts. Then, through case study (studying a vehicle
manufacturing firm) and by using analytical network process (ANP), the importance of factor
and their rank are determined. The factors that are regarded at this research are including:
culture, commitment and support of senior management, government support, purposes,
organizational strategies, trust, partial advantage and technical infrastructure. Results of
research show that support and commitment of senior management are the highest priority
factors.
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1. Introduction

In recent decade with growth of electronic commerce (EC), the business is seriously influenced, so
that technological and IT advancement effectively impact on today’s economy and commerce. This
event leads to using business to business B2B EC in recent decade and creating suitable grounds for
economy. In fact, B2B EC is new form of organization created within digital environment. This type
of commerce is defined between two or several businesses (often between business and suppliers)
(Kaynak et al., 2005). B2B EC has some advantages including: reducing search cost, eliminating
geographical impediments, facilitating transactions, finding more substitutes for products, comparing
prices, etc. These advantages are regarded as important factor for encouraging organizations to apply
for B2B electronic markets (Jianyuan & Chunjuan, 2009). Any implementation of B2B EC is
regarded as a system with high degree of problems including: complicacy, multiple relationships
between trading firms. Therefore, implementation of this system requires having exact strategy and
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plan in all levels of organizations. At the present time, it seems that B2B EC is the most controversial
discussions that attracted many researchers; nevertheless, this research has some problems such as:
critical factors of a multidimensional concept that involves technical, individual, group and
organizational level (Janom & Zakaria, 2009; Hashemzadeh et al., 2014).

Although B2B EC has several advantages for organization, implementation and execution of this
system is accompanied with numerous risks (Wang et al., 2012; Chang et al., 2012). Implementation
of such commerce is time consuming process and its effect is determined on organizations in long
term horizon. Making decision in relationship with the implementation and execution of B2B among
many organizations is very difficult and it plays essential role on the success of organizations.
Consequently, it is required to consider all aspects of implementation before reaching to inner
organizational agreement (Wang & Lin, 2009).

Successful implementation and execution of B2B EC raises some questions including: 1.What are
critical factors of success/failure of B2B EC? 2. What is the level of importance of these factors on
successful implementation and execution of B2B EC? According to purpose of this research, the first
step is to recognize the most important factors of literature review and then rank a case study (vehicle
manufacturing firm) through multiple criteria decision making (MCDM) technique called analytical
network process (ANP).

Therefore, describing required factors for successful implementation of B2B is very important.
Recognizing effective key factors on implementing B2B EC helps firms and organizations apply from
required treatment activities to do certain successful implementation (Chang et al., 2012). The current
evaluation studies and models of B2B EC are based on experiences of developed countries that are
completely different with developing countries (Janom & Zakaria, 2009). In this research, it is
attempted to offer a model that is compatible with properties of Iran (as a developing country).

2. Review on critical factors of success/failure of implementing B2B EC

Upon studying literature review and interview with IT experts, the effective critical factors on
success/failure of B2B EC are extracted.

2.1. Commitment & Support of Senior Management

One of the effective key factor is commitment and support of senior management that many
researches have proved this issue (Al-Somali et al., 2011; Thatcher et al., 2006; Chong et al., 2009;
Zhai, 2010). Many literatures state that organizational innovation and management support is the
most important effective factor on adopting innovation. Successful adoption of innovation requires
support of senior management for integrating innovation of activities and business processes (Al-
Somali et al., 2011; Thatcher et al., 2006). Involvement of senior management has remarkable
influence on successful implementation of B2B EC that strongly requires individual and managerial
knowledge about B2B EC (Chong et al., 2009). A project that is supported by senior management is a
project that is able to obtain enriched resources; since, senior managements are able to control
remarkable and important resources; therefore, support of senior management directly influences on
decision making (Zhai, 2010; Jianyuan et al., 2009).

2.2. Purposes & Strategies of Organization

Purposes and strategies of organization is another effective factor on success/failure (Al-Somali et al.,
2011; Al-Somali et al., 2011; Behkamal et al., 2006). Generally, successful utilization of information
technology (IT) requires having strategic definition of IT and comprehensive management of ICT
programs on complete and flexible basis (Al-Somali et al., 2011; Alirezaie & Khosroshahi, 2014).

Strategic management literature focuses on strategic importance for assisting firms to obtain dynamic
abilities within ever-changing environments (Al-Somali et al., 2011). Strategy for each firms using



S. Ahmad Khan Beige and F. Abdi / Decision Science Letters 4 (2015) 79

EC is important with respect to obtaining purposes and executing online transaction perspectives.
Strategies of firms should be in compliance with recommendation values and chain value. In addition,
strategy of a firm should refer to unique abilities of organization in order to obtain advantage in the
field of EC. Good strategies of firm should be directed toward satisfaction of beneficiaries (Behkamal
et al., 2006; Chen & Chiu, 2014)

2.3. Government Support

Many literatures adopt that government support is necessary factor for adopting B2B EC (Thatcher et
al., 2006; Chong et al., 2009; Zhai, 2010; Chong & Ooi, 2008; Zhai, 2011; Nasri & Charfeddine,
2012). Often government within developing countries controls development of technology and
influences on decisions of implementing EC (Zhai, 2010; Zhai, 2011; Jianyuan & Chunjuan, 2009).
Different rates of implementation and execution of electronic systems in Asian countries are
influenced by involvement of governments (Chong & Ooi, 2008). Readiness of organization for using
B2B EC depends on encouragement of government. Advertising activities, loans of government and
preparing standards are regarded as important factors on success/failure of online commercial
environments (Chong et al., 2009)

The nature of openness of Internet involves with many problems including: uncertainty, unsure, lack
of security, absence of clarity, deceive and abuse of credit cards. Government support of EC and its
regulations is regarded as important factor on introducing or adopting EC (Chong et al., 2009)

2.4. Trust

Many researches adopted that trust is the most important field that influences on success of B2B EC
(Jianyuan & Chunjuan, 2009; Chong et al., 2009; Zhai, 2010; Chong & Ooi, 2008; Chong et al.,
2012; Chong et al., 2009; Li et al., 2008). Trust is considered as preference of users for vulnerability
and risk of using EC after considering its properties including: security, risk of personal domain and
absence of face-to-face transactions (Chong et al., 2009).

Generally, absence of trust is regarded as impediment for successful execution of B2B EC (Chong et
al., 2009). Trust consists of following items: sincerity, qualification, impartial, loyalty, freedom and
clear information between commercial partners (Chong & Ooi, 2008; Rezaei-Malek & Tavakkoli-
Moghaddam, 2014). There is a higher trust to electronic commerce than traditional commerce; since,
online services and products are not approved immediately and there are few rules for preparing EC.

2.5. Culture

Culture is defined as common values for specific group of people or another definition is “group
planning that refers to difference members of group from others”. Anyway, national culture refers to
image that most of people feel and their reaction toward a concept and subject (Thatcher et al., 2006).
Customers have different values, attitudes, preferences of purchase; therefore, difference of national
culture influences on consumer behavior with conditions of EC (Chong et al., 2009; Zhang et al.,
2012). Many studies refer to culture as a critical factor for executing B2B EC (Thatcher et al., 2006;
Chong et al., 2009; Zhang et al., 2012; Marasini et al., 2008).

For successful implementation of an organizational system, it is required for arranged implementation
of this process between culture of employees and software procedures. At failure stage the
implementation and execution of process is able to adapt components of inner organizational system
with methods of performing work. Goodman and Green inferred that cultural and political factors are
the main reason for absence of circulating IT at Middle East (Thatcher et al., 2006). Marasini et al.
(2008) stated that electronic theft, lack of understanding system, complexity of system, reducing
freedom and resistance are among effective indices on culture.
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2.6. Relative Advantage

Relative advantage is regarded as understanding advantages of innovation for improving competitive
technologies. Many researchers showed that relative advantage of innovation has positive relationship
with rate of adoption (Zhai, 2010; Li et al., 2008).The understood advantages refer to anticipated
advantages that lead to having electronic market for organization. The most important advantages is
reducing cost of transaction, reducing cost of search and eliminating geographical impediments (Li et
al., 2008).

2.7. Technical Infrastructures

Technical infrastructures are regarded as key factor for executing B2B EC (Chong et al., 2009; Zhai,
2010; Jianyuan et al., 2009; Behkamal et al., 2006; Nasri et al., 2012). In order to apply from B2B
EC, the firms should benefit from basic infrastructure equipment including: computer, hardware,
software, network and etc. Within short term only in case of having basic technical abilities the B2B
EC plans may be successful (Zhai, 2010; Jianyuan et al., 2009). Appropriate infrastructures and high
quality Internet influence on adoption behavior (Nasri et al., 2012).

Table 1 shows factors accompanied with studies. Upon determining indices and in compliance with
mutual effects, the network structure is drawn. These factors are offered within TOE framework.

Table 1

Show factors accompanied with studies

Culture Chong et al., 2011; Wang et al., 2009; Zhang et al., 2012; Marasini et al., 2008; Ng, 2005

Technical infrastructure Jennex et al., 2004; Eid et al., 2004; Fu et al., 2006; Vaidya et al., 2006; Angeles & Nath, 2007;
Kim & Lee, 2007

Support of senior management Thatcher et al., 2006; Fu et al., 2006; Vaidya et al., 2006; Janom et al., 2009; Cullen et
al.,, 2009; Zhai et al., 2011; Zhai & Zhaofang, 2009; Eid & Trueman, 2004; Solimana
etal., 2004

Government support Nasri et al., 2012; Looi et al., 2005; Jianyuan et al., 2009; Thatcher et al., 2006; Chong et al.,
2008; Son et al., 2007; Janom et al., 2009; Tan et al., 2007; Chong et al., 2011; Zakaria et al.,
2010

Purposes and organizational Ng, 2005; Zakaria et al., 2009; Al-Somali et al., 2011; Eid & Trueman, 2004; Javidian et al.,

strategies 2012; Li et al., 2005;

Partial advantage Looi, 2005; Alam et al., 2007; Jianyuan et al., 2007; Zhai et al., 2011; Solimana et al., 2004

Trust Chang et al., 2010; Marasini et al., 2008; Chong et al., 2009; Jianyuan et al., 2009; Alam et al.,

2007; Chong et al., 2012; Behkamal et al., 2006; Zhao et al., 2008; Eid et al., 2004; Zhai et al.,
2011; Solimana et al. 2004

3. Aims of Research

This research benefits from structured decision making method for implementing and executing B2B
EC. The result of this research is offering a framework for implementing and executing B2B EC. In
short, these aims are including: 1. Recognizing effective key factors on B2B EC (through studying
research background and interview with IT experts). 2. Offering model for anticipating
success/failure of B2B EC. 3. Studying importance of factors on success/failure of B2B (ranking
factors through case study).

4. Research Methodology

This research is regarded as applied research based on collecting information based on questionnaire.
5. Method & Tool of Data Collection

Required information is divided into 2 classes including:

1. Recognizing key factors through library study, field study, interview with IT experts.
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2. Required information for testing model and ranking key factors on field study within questionnaire
that was distributed among 25 managers and experts of vehicle manufacturing firm (4 senior
managers and deputies, 3 experts from product engineering section, 5 experts from purchase section,
7 experts from planning section, 2 experts from strategic planning section and 4 experts from
informatics section).

6. Data Analysis Method

Whereas recognized factors are not independent and have mutual influence and completing
questionnaire by several managers, in this research it is applied from group ANP method.

7. Review on ANP

One of the most applicable methods on multi criterion decision making is ANP. This is extended
method of analytic hierarchy process (AHP). Within AHP, the dependency is linear (i.e. from top to
button and vice versa). Meanwhile, if dependency is bilateral i.e. weight of indices depends on
choices and weight of choices is dependent to indices, the problem releases hierarchy from mode and
forms a network or non-linear system that is not possible to apply rules and formula of AHP. In this
case, in order to calculate weight of element, it is recommended to apply from ANP method. The
ANP method is drawn for modeling network problem of available knots at this network that is
equivalent to aims, factors and choices. Vectors connect these knats, which show effect of knots on
each other. Fig. 1 shows difference between structure of network and hierarchy. In this figure, W3 is
relative weight of factors in compliance with target knot and W is inner weight of factors and Wy is
weight of choices in compliance with indices. After applying weights, the elementary super matrix is
created. Then heterogeneous super matrix is created with normalization of columns for weight of
super matrix or normalized. This matrix is on the power of 2k+1 for obtaining limit matrix. Limit
matrix is a matrix that all numbers of row are equal to the final weight of that row. In this research the
calculations is performed by Super Decision software.

Criteria

Alternative

Fig. 1. Structure of network and hierarchy
8. Stages of Work
8.1. Producing Model and Turning Problem to a Network Structure

At this stage, the desired problem is offered as network structure by having some knots as clusters
(Fig. 2).
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8.2. Formation of 2by2 Comparison Matrix and Determining Priority Vectors

Similar to couple comparison at AHP, decision making elements for each cluster is compared based
on their importance for relationship between 2by2 control factors. The cluster itself is compared
based on role and effect for obtaining to purpose. The relative importance of elements such as AHP is
assessed based on 9 scale quantity (Table 2).

Table 2
Comparing hierarchy analysis
Description Definition Degree of Importance
Two elements have equal importance Equal importance 1
One element is relatively more preferred than other element Relatively preferred 3
One element is more preferred than other element Highly preferred 5
One element is relatively more preferred than other element Very high preferred 7
One element is extraordinary more preferred than other element Extraordinary preferred 9
Value for judgment 2,4,6,8

In order to determine value of factors and sub-factors, it is recommended to prepare a questionnaire
with 65 questions and submit it to 25 managers and experts of vehicle manufacturing firm. These
people in compliance with their labor and organizational experience, determine relative importance of
factors through couple (2by2) comparison. In order to merge comment of managers and experts, it is
applied from geometrical average method and Excel software. Then obtained amounts are input at
related matrixes of software and level of incompatibility is calculated. Authorized level of
incompatibility of this research is 0.1. If the level of incompatibility is higher than authorized level, in
compliance with recommended priorities of software and through repeated referring to comment of
experts, some of them are amended and then values are calculated. In this research the incompatibility
level of matrixes is less than 0.1.

8.3. Formation of Super Matrix and Turning it Into Limit Super Matrix

In this stage in compliance with completed matrixes at previous stage, the limit super matrix is
calculated by using software

8.4. Selecting Best Choice

In this stage in compliance with available amounts at limit super matrix, importance and priority of
factors and sub-factors is determined. Table 3 shows priority of main factors and table 4 shows
priority of sub-factors.

Table 3
Priority of main factors
Normalized Limiting Factors Rank

0.29359 0.07402 Management support and commitment 1
0.1753 0.044196 Goals and strategies 2
0.16354 0.041232 Government support 3
0.13261 0.033434 Culture 4
0.08613 0.021714 Technical infrastructure 5
0.0799 0.020144 Trust 6
0.06893 0.017378 Competitive advantage 7

Limiting column shows available amounts at limit matrix and Normalized column shows normal
values. According to Table 3, support and commitment of senior management has the highest rank
and lowest competitive advantage among main factors.
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Fig. 2. Network structure and summary of values, factors, sub-factors and choices
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Table 4
Priority of sub-factors

Normalized Limiting Sub-factors Rank
Technical infrastructure 0.56592 0.012289 Suitable speed and bandwidth 1
0.43408 0.009426 Integrating and  up-to-dating 2
0.31431 0.010509 Reducing freedom of users 1
Culture 0.27591 0.009225 Not understanding system and its 2
0.24794 0.00829 Fear of disclosure of secrets and 3
0.16184 0.005411 Resistance against 4
0.49211 0.009913 Security 1
Trust 0.23079 0.004649 Qualification 2
0.14386 0.002898 Ability of anticipating 3
0.13324 0.002684 Assistance 4
0.4417 0.018212 Financial aid 1
Government support 0.34706 0.01431 Adjusting standards 2
0.21124 0.00871 Promoting activities 3
Management support and 0.58386 0.043217 Partnership and studisosus of 1
commitment 0.41614 0.030803 Investment on developing IT 2
0.50941 0.008853 Reducing costs 1
Competitive advantage 0.24679 0.004289 Eliminating geographical 2
0.2438 0.004237 Facilitating transactions 3
0.41393 0.018294 Competitive policy 1
Goals and strategies 0.33467 0.014791 Clear strategies and plans 2
0.2514 0.011111 IT and education plans 3

The sub-factor of partnership and studious senior management has the highest rank and assistance has
the lowest rank among sub-factors. Finally, according to Fig. 2, ranking probable results of
implementation and execution of B2B EC among vehicle manufacturing firms is: Success
(0.7956)>failure (0.2044).

Evaluators believe that in compliance with limitations of organization, it is successful performance.
9. Conclusion

In this article, we have attempted to classify critical factors of success/failure for implementation of
B2BEC. By reviewing the literature and some IT experts’ comments, we have introduced a new
method for ranking the factors in compliance with mutual relationship between factors. According to
comments of 25 experts of vehicle manufacturing firms, some factors were recognized, evaluated and
prioritized. Results of analysis have shown that support and commitment of senior management
maintained the highest priority among some main factors. Priority of main factors has been reported
as: 1. Support and commitment of senior management (0.2936), 2. Purposes and strategies of
organization (0.1753), 3. Government support (0.1635), 4. Culture (0.1326), 5. Technical
infrastructures (0.0861), 6. Trust (0.0799), 7. Competitive advantage (0.0689).

Finally, results of research show that vehicle manufacturing firms have successful performance in the
field of benefiting from B2B EC system (success (0.7956)>failure (0.2044).
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