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Abstract - Business Process Outsourcing (BPO) as a form of outsourcing about contracting to another party as a further 
demanded services handler, could be utilized aside from methods such as Fuzzy-ANP to make the most in the process of 
making decisions. the objective of this paper is to present the business outsourcing decision process model of fuzzy Analytic 
network process (FANP) with BOCR (Benefit, Opportunity, Cost, Risk) analysis to make a more proper and accurate 
decision. This paper presents the importance of benefits, opportunities, costs and risks in the implementation of outsourcing. 
the problem has been solved under uncertainty with Fuzzy-ANP based on BOCR analysis. The results indicate that the 
benefits are more important in decision making compared to opportunities, costs and risks. The Opportunities and costs are 
almost equally important. The final result shows that the third strategy (outsourcing) is the best choice among three strategies 
which were evaluated with fuzzy-ANP method.  
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I. INTRODUCTION 
 
Outsourcing as a major role-playing strategy has been 
utilized by multiple firms in numerous industries for 
dozens of years. Fierce competitions have drawn a 
considerable amount of attention to business 
processes. For instance, China is the best business 
process outsourcing destination. Today, more than 
ever, it is essential to sustain the competitive 
advantage of outsourcing to domestic and 
international companies with limit budget [1] 
business processes as core functions are being 
outsourced in order to vouch another party 
responsibility for various related operations [2].  
Nowadays, issues such as increasingattention to 
profitability, service quality, and access to skilled 
human resources and latest updated technologies that 
competitive environment requires, causes the BPO 
decisions. BPO is defined as responsibilities, specific 
processes or services that deposit to the other-party 
provider [3]. In the first phase, organizations are 
confronted with the question that which activity is 
better to outsource, but the lack of framework and 
systematic processes for strategicservice outsourcing 
decision-making, the organizations face with a 
variety issues and problems.  
the BPO is ideal for companies that want to stay in 
the competitive world, the BPO choice is crucial. due 
to the importance of this issue, it is supported by this 
management procedure by spending money, time and 
resources. Nevertheless, many companies have failed 
due to existing risks, fuzzy logic has been used to 
select the appropriate strategy that includes keep 
insource, keep insource & modifying and outsourcing 
[4].  It is arduous for companies to create a new 
business using latest updated technology which is 
really costly so IT outsourcing is a usual procedure in 
today’s global business [5].The significance of 
process is one of the factors which effects on 

outsourcing decision making. Considering how the 
process was added the value in the past and how it 
will add value is the important factor that may have 
an Impact on customer’s preferences [6]. To make a 
true decision, risks must be considered[7]. If the 
strategy and risk associated with IT outsourcing are 
perceived, such knowledge can be considered for 
reasons of outsourcing, and therefore, there is a 
greater chance to a successful outcome [8]. Decision 
making about business process outsourcing depends 
on multiple factors that are specific to the context. 
BPO is widely used in case of IT and clouds. Rekik 
studied an AHP-based model to choose an 
appropriate strategy for outsourcing [9].  
The benefits of BPO get a much stronger impact on 
our decision than risk [10]. Nayebpour’s study is 
shown that there are 10 main BPOs such as: human 
resources, logistics, procurement, engineering, 
marketing, sales, facility operations and management, 
administration, legal, and finance and accounting 
[11].Despite the cost reduction and management of 
the competition by BPO, it still raises unsatisfactory. 
Zhang studied a risk-based view of BPO to increase 
the satisfaction [12].Planning BPO engagements 
requires consideration regarding both strategic and 
tactical issues. Tactical issues may include service 
quality, vendor issues, flexibility and so on. The 
strategic issues are how outsourcing is coordinate 
with overall business goals. All these issues were 
considered and classified into benefit (B), opportunity 
(O), cost(C) and risk(R) [13]. 
The fundamental goals of BPO are to improve 
services and efficiency in companies and firms. So, 
The BPO decision may be driven to reduce costs such 
as overhead costs or capital expenditure that are 
considered beneficial and some other costs which are 
imposed such as Hidden costs that contain the cost of 
coordinating and communicating with vendors are 
considered in cost criteria. The vendor’s lack of 



International Journal of Management and Applied Science, ISSN: 2394-7926                          Volume-5, Issue-9, Sep.-2019 
http://iraj.in 

Fuzzy ANP-Based BOCR Analysis for Business Process Outsourcing (BPO) 
 

97 

attention to security and information issues can 
greatly increase the risk of the demanded company so 
the risk of information security and privacy is the 
most important risk [4]. 
Recently, ANP that was developed by Saaty are 
based on dependencies between clusters.Alternatives 
can be contemplated as clusters.Different relations 
canbe existing between clusters, such as cluster 
dependencies with themselves [14]. Additionally, 
creating a monetary value for criteria and sub-criteria 
may be intolerable and complex, it’s the main reason 
of using ANP in this context [13]. The ratio of the 
priorities of opportunities and benefits to risks and 
costs may be misleading. Even though the results 
have been obtained, the weights that are used as 
coefficients, may not be as powerful as it should be to 
decide [15]. 
This study carried out in this research is a fuzzy-
ANP-based model that main criteria were prioritized 
with BOCR to determine effective criteria to decide 
for selecting a more proper strategy. 
Our decision constraints into three strategies: 
outsourcing, keep insource, keep insource & 
modifying. To select a strategy, criteria are divided 
into two parts. So, both benefits and opportunities are 
considered in the same part and the costs and risks are 
in the other part. So, positives not only include 
benefits but also opportunities as well, and negatives 
not only include costs but also risks [13]. Then the 
sourcing strategies matrix is created [6]. In this 
research we assumed that the benefits substantially 
have a stronger impact on choosing outsourcing 
strategy than risks [10]. 
The main contributions of this paper are: 
 Finding a BPO strategy with BOCR based FANP  
 Thesourcing matrix is designed with a new 

perspective on BOCR. 
 We considered the time factor in our benefits. 
 All steps are illustrated in Fig.1. 

 

 
Fig.1. proposed flowchart 

 
II. METHODOLOGY 
 
2.1 Fuzzy 
In some sort of situation in which intel and 
information about a specific subject seem unclear and 

adequate, uncertainty is faced. Lack of knowledge 
and enough acquaintance may result in a multitude of 
obstructions caused by uncertainty which have the 
potentiality to be omitted by further vigorous studies 
and complementary methods. Fuzzy logic is a way of 
dealing with uncertainties. Which is something that 
computers do not do which humans do very well.  
Uncertainty is majorly divided into two subsets called 
subjective and objective uncertainties. Each of which 
would make four different correlated criteria.  
Narrowing down the scope, fuzzy logic as a logical 
system is known as an extension of multi valued 
logic. However, in a more general sense, fuzzy logic 
is almost synonymous with the hypothesis of fuzzy 
sets which is related to the classes of object with 
unsharp boundaries in which, degree is the factor 
determining whether the membership should take 
place or not.  ANP does not have the ability to reflect 
the style of human thinking completely. The use of 
fuzzy sets is more adaptable to linguistic and vague 
human descriptions. Therefore, it is better to use 
long-term predictions and decision making in the real 
world using fuzzy sets (using fuzzy numbers). A 
fuzzy set is a class of objects with a bunch of 
membership scores. Such a set is characterized by a 
membership function, which specifies the degree of 
membership for each object between zero and 
one(Fig.2.). 
 

 
Fig.2. A triangular fuzzy number (TFN) 

 
2.2 Fuzzy-ANP 
In the ANP model, human advances are involved in a 
pairwise comparison of criteria. Uncertainty in 
decision making by decision makers in pairwise 
comparisons reduces the level of assurance and 
acceptance of results. As a result, the Fuzzy-ANP 
method is used to manage this uncertainty in paired 
comparisons [16]. ANP is the first mathematical 
theory that can deal with all kinds of dependencies 
and feedback by replacing the hierarchy with 
networks [17]. The ANP method is divided into six 
stages: 
 
Step1.Determining the main alternatives for 
implementing the model (strategies) 
The main alternatives are keeping insource, 
modifying and outsourcing [11]. There are three 
policies. Keeping insource refers to a decision that 
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has made in a situation which outsourcing has no 
benefit or opportunity. In this policy the firm has no 
change in its procedure. Modifying is the decision 
that is taken in a situation which outsourcing has a 
higher cost or risk than modifying and keeping 
insource isn’t that much beneficial. So, the firm 
decide to modify the firm’s situation and procedure. 
 
Step2.Determining effective criteria for decision 
making  
In this section, as its name implies, the criteria that 
have an impact on decision making are 
identified.These criteria can be identified by senior 
executives and decision makerswho are fully aware 
of the entire system. 
Deciding whether or not to accept a project usually 
involves examining the positive aspects of (profit) 
project and negative aspects of (cost) that project and 
attempting to express them in monetary forms such as 
the dollar. If a project has a (cost / benefit) ratio 
greater than one, then the benefits to its costs will 
fluctuate. If there are several projects to choose from 
among them, these projects are usually arranged 
according to their (cost / benefit) ratios.  Projects with 
a ratio of greater than one, are options that go beyond 
the break-even point, and the project that has the 
highest proportion of these projects has the highest 
return on the money spent and hence is more likely to 
be chosen. The problem is that it is often difficult to 
express the benefits and costs in monetary formats, 
especially when some of the profits and costs are 
intangible [13]. In the literature on AHP, only the B / 
C ratio was considered first, then the risks (R) were 
added to the B / C ratio and for each alternative, a B / 
(C * R) ratio based on the priorities of the three 
dynamics Different degrees were obtained. Newer 
publications by Saati (2001) and Saaty and 
Ozdemir[18] showed that a fourth factor called 
Opportunity (O) can be quantified analysis. This 
allows us to conduct a complete BOCR analysis using 
a ratio (B * O) / (C * R), which includes positive 
aspects not only for benefits, but also opportunities 
and includes negative aspects Not only costs, but also 
risks. A BOCR model analysis in a way is similar to 
SWOT analysis, which not only emphasizes the 
strengths (S) of a company, but also external 
opportunities (O),such as the likelihood of entering a 
new market and other favorable situations.Risks in 
BOCRanalysis model should have expected outcomes 
of the future advances (adversely), given that the 
costs represent current losses and the consequences 
and outcomes of negative developments 
(undesirable).Therefore, the analysis of the BOCR 
model provides a potentially richer analysis than the 
BC model analysis, although many aspects that define 
the BOCR factors and their relationships are usually 
quantifiable and difficult to quantify [18].  
 
Step3.identify the interdependence of criteria and 
sub-criteria (Network formation) 

At this stage the clusters and relationships are 
determined. In analytic hierarchy process (AHP), it is 
assumed that between different and identical levels 
there is independence and there is no dependence; 
hence the hierarchical structure from the top to the 
bottom does not respond to a complex system. but the 
method of the Analytical Network Process (ANP) 
does not only analyze a mere hierarchical approach to 
the problem, but it also models the problem using a 
feedback system.Also, elements in a node or level 
may affect all or part of the elements of other nodes; 
in a network,there may be nodes of the source, the 
middle nodes and the lower nodes [17]. 
This stage is the most important part of network 
analysis decision making. The basis of the ANP logic 
is based on the implication of the effects and relations 
of the criteria and the clusters with each other. At this 
time, each element within a group must be identified 
by other elements that affect one another within the 
same group or within other groups. Figure1 
We first set our sub-criteria according to BOCR as 
outlined in the Table 1 and Fig.3. As in this paper the 
BOCR analysis has been used our criteria are 
benefits, opportunities, costs and risks. And sub-
criteria in benefits are cost saving, focus on core 
competency, flexibility and time saving.  
 Cost saving: the most important issue to 

understand is that which decision is more cost 
effective. Cost saving is one of the main reasons 
for business process outsourcing. 

 Focus on core competency: Companies which 
focus on core activities and competencies have a 
better position to serve customers. 

 Flexibility: The BPO can increase the flexibility 
to meet customer requirements, which speeds up 
customer satisfaction and results in competitive 
success. 

 Time saving: Time saving and time management 
is one of the key points in business. 

 Sub criteria in opportunities contains access to 
skills & resources, product & process innovation, 
access to the latest updated technology, excellent 
employee opportunity, excellent source of 
customer feedback and service quality.  

 Access to skills & resources: BPO vendors 
provide a wide range of skills, knowledge and 
technology to their customers. 

 Product & process innovation: Outsourcing of 
a specific business process, such as web-based 
information technology, has a positive impact on 
overall innovation within the company. 

 Access to the latest updated technology: 
Buying and striving for new technologies and 
software is expensive and costly. outsourcing 
such activities can be very helpful. 

 Excellent employee opportunity: Outsourcing 
around the world creates job opportunities for 
young and skilled laborers. 
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 Excellent source of customer feedback: The 
BPO staffs are in a direct contact with the client 
and receives the first-class feedback from 
customers. 

 Service quality: When companies facewith 
competitive pressures, some companies decide to 
work with reputable vendors who can provide 
high-quality services for lower overall operating 
costs. 

 Costs contain hidden costs, lack of planning & 
inaccurate budgeting and increased costs of 
services. 

 Hidden cost: In outsourcing, some of the costs 
are intangible, including the cost of 
communicating with BPO vendors and etc. 

 Lack of planning & inaccurate budgeting: 
companies sometimes face with errors in 
budgeting out the processes that they want to 
outsource, which could impose additional costs. 

 Increased cost of services: Sometimes 
outsourcing costs to an expert company may be 
more than internal processes. 

 Risks contain loose of management control, 
employee morale problem, business 
environment, vendor issue, client risk and 
information security & privacy.  

 Loose of management control: After security 
issuesthe highest risk of outsourcing concerns is 
this option, it is crucial to decide which business 
processes should be maintained and which ones 
to be outsourced. 

 Employee morale problem: cutting the labor 
force in companies reduce the morale of the 
company's employees. 

 Business environment: When the outsourcing 
decision is taken, the business environment must 
be considered. the age of the company, the 
industrial trends, the level of competition, the 
responsibility to change must be taken into 
account in the workplace. companies need a 
sustainable and mature environment for a 
suitable outsourcing. 

 Vendor issue: The competency of the BPO 
vendor in technology, business performance, 
business process, and project management can 
have a direct impact on the success or failure of 
the BPO project. 

 Client risk: There are client’s unrealistic 
expectations about what is obtained by 
outsourcing. 

 Information security & privacy: BPO vendors 
must comply with all applicable laws and 
security requirements. If the vendor has a weak 
security system, it can increase the risks of 
clients 
 

Simply put, each decision has several desirable or 
undesirable aspects, some of these aspects are definite 
and some are less definite and less likely to be 
realized. Desirable aspects are called profits. While 
we list the undesirable aspects of the undesirable, the 
uncertainties of a desirable decision are the 
opportunities that a decision may create and the 
uncertainties of the negative are the risks that a 
decision may have. 
 

 

 
Table1.Sub-criteria and their abbreviations 

 
Step4.Performing paired comparisons and obtaining priorities 
The importance of element i on element j by decision maker k is displayed with a  And the geometric mean 
is used to obtain team member matrix [29]. 
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A a  : a l , m , u  
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Fig.3. Network of BOCR 
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Step5. Determining the priority weights 
Chang's analysis is used to determine the weight of 
priority criteria and sub criteria [29]. 

S l , m , u a ⦻ a  

 
∑ l

∑ ∑ u
,

∑ m
∑ ∑ m

,
∑ u

∑ ∑ l
 

 

 
Fig.4.The sourcing strategy 

The degree of possibility of (l ,m ,u ) l , u , m  is 
[29]: 

V S ≫ S

⎩
⎪
⎨

⎪
⎧

1, m ≫ m

0, l ≫ u

l u

m u m l
,                  otherwise

 

 
If (m ≫ m ) the value of  V S ≫ S  is 1 [29].  
 
d S V S S , S , … , S , S , … , S

min V S S , forj 1,2, … , n,

j i 
The d S  are the weights of criteria but not the 
normalized weights. The normalized weights are 
obtained from [29]:  
 

w
d S

∑ d S
, i 1,2, … , n. 

 
Step6.Obtain super matrixes 
Obtain a weighted super matrix which illustrated in Table 2, Table4, Table 6, Table 8 
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Table2.Weighted super matrix of benefits 

 

 
Table3.Limited super matrix of benefits 

 

 
Table4.Weighted super matrix of opportunities 

 

 
Table5.Limited super matrix of opportunities 
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Table6.Weighted super matrix of costs 

 

 
Table7.Limited super matrix of costs 

 

 
Table8.Weighted super matrix of risks 

 

 
Table9.Limited super matrix of risks 
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Table10.Criteria & alternatives and their priorities 

 

 
Table11.Priorities for alternatives under BOCR and final results from the ANP model based onideal weights 

 
Obtain a limited super matrixthat is shown inTable 3, 
Table5, Table 7, Table 9 
 
The final outcome is calculated with: 

B ∗ O
C ∗ R

 

 

1.The sourcing matrix 
The organizations must be aware of the processes 
being undertaken by other organizations in order to 
be able to make the right decision for outsourcing 
processes. Therefore, the exact difference between 
the processes of its organization and other 
organizations needs to be thoroughly analyzed, it 
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helps the organization to determine whether the 
outsourcing of a process is considered to be a 
competitive advantage to do it or not. 
 
On the other hand, the organization needs to know if 
it can achieve a sustainable competitive advantage by 
doing that vital processes within itself. It is clear that 
if an organization can do this process well within the 
organization, it does not need to outsource it.  
Risks and costs are both negative and the higher they 
are, the more harmful for the organization is. Benefits 
and opportunities are positive for organizations and 
the lower they are, the more suitable for organization. 
Here we investigate the benefits, opportunities, costs 
and risk of BPO in the sourcing matrix (Fig.4). So, if 
BPO in organization has a high risk-cost and low 
benefit-opportunity, we decide to keep the process 
insource. When it has a low risk-cost and high 
benefit-opportunity, absolutely outsourcing will be 
chosen. But there are some other situations such as 
the low risk-cost and low benefit-opportunityat the 
same time and high risk-cost and high benefit-
opportunity that makes our decision-making difficult. 
So that in this situation, the organizations may face 
with two suitable alternatives, that should choose one 
depending on its condition. In above sourcing 
strategymatrix when the risk-cost are high and 
benefit-opportunity so is high, the organization have 
two choices for selection: outsourcing and keep 
insource & modifying. 
 
III. CONCLUSIONS 
 
In today's competitive world, the success and benefit 
of companies increasingly depends on which process 
should be outsourced to a strategic decision. 
However, organizations and companies are often 
confused about proper decision making in BPO. To 
consider the most important criteria and sub-criteria 
is the more significant step in decision making. So, 
we investigate the making decision about BPO, which 
decide to keep insource, keep insource & modifying 
and outsourcing. First, the criteria have been 
prioritized so, the weights have been obtained. With 
obtaining the limited super matrix the matrix’s 
numbers were converged to specific numbers and the 
sub-criteria’s priority and strategies priorities about 
each criterion have been calculated and shown in 
Table 10. Then in normalized priorities the highest 
value related to each strategy has been changed into 
1. And other values were calculated based on the 
highest value. additionally, the final outcome was 
calculated and the final priority was obtained. So that, 
As the result is shown in Fig.5 and Table.11 
considering sub-criteria, outsourcing is the best 
strategy for organizations in this situation. 
 

 
Fig.5.Final outcome priorities 

 
The main contribution of this research is the use of 
Fuzzy ANP- based BOCR analysis for BPO decision 
making for the first time. Furthermore, the sourcing 
strategy matrix is schemed. This matrix shows the 
sourcing strategies which are chosen in different 
amount of possibility of criteria. Positive ones 
(benefit & opportunity) are considered in the 
horizontal line and negative ones (cost & risk) are 
considered in vertical line. 
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