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Abstract- This study investigates the benefit, opportunity, cost and risks (BOCR) in project procurement outsourcing as 
criteria. The criteria were divided into some sub-criteria in which three important aspects such as time, cost and quality are 
contained. Then with the ANP- based BOCR analysis the best strategy is chosen. Our strategies contain keep internal, keep 
internal & modifying and outsourcing that the result of this research is shown that the outsourcing in project procurement 
considering different sub-criteria is the best strategy. The main contribution of this paper is that, the decision making of 
project procurement outsourcing problem has been done by ANP-based BOCR analysis for the first time. And the sub-
criteria are the most recent ones 
which contain the particularity of this context. 
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I. INTRODUCTION 
 
Procurement management is one of the nine areas of 
project knowledge and focuses on the provision and 
management of external goods and services.  Project 
teams need resources and many of these resources 
should be provided by foreign dealers such as sellers 
and suppliers. Purchase and procurement are the most 
important activities in any project. Due to the 
necessity of procurement in a variety of projects, 
outsourcing of these activities has been considered. 
Large companies choose to outsource when they want 
to test new information technologies, protect their 
internal networks or get some help from professionals 
without high initial investment. These processes are 
related to all parts of the project, any disruption of 
which leads to problems in the process of 
implementation of the project and delay in delivering 
of the investment plan. The procurement process in 
the project includes: planning, resource identification, 
requisition, bidding and judgment, the stages of 
contracting, execution of the contract, termination of 
the contract. 
One way to achieve success is getting the reasons for 
failure and avoiding them to achieve higher values. 
Various factors slow down the procurement process 
and one of the ways that increase the efficiency of the 
purchasing and procurement system is the 
outsourcing of these processes.  
Outsourcing has three types. Business process 
outsourcing, offshoring outsourcing, Intra-
organizational outsourcing. 
 Outsourcing of business processes involves: 
transferring tasks such as accounting, administration, 
and research and development to external outsourcing 
organizations. Offshore outsourcing is Outsource to 
overseas, to provide or buy services from abroad at a 
more reasonable price. In this paper we want to make 
a decision about procurement outsourcing, with three 
strategies that contain: keep internal, keep internal 

and modifying, outsourcing. In this context, we have 
used an ANP based BOCR analyses. So, we divided 
the criteria into Benefits, Opportunities, Cost and 
Risks. Benefits and opportunities are the positive 
aspects, cost and risk are the negative aspects of our 
criteria. 
 
II. LITERATURE REVIEW 
 
Choosing the right supplier for outsourcing, as well 
as evaluating the performance of this suppliers, while 
the contract is in place, plays an important role in 
ensuring a good result of the project [1]. The impact 
of outsourcing on the success of the project and its 
impact on corporate finance management in Slovakia 
has been examined [2]. The trust between the user 
and the vendor, which can lead to a shared 
understanding of the success of the system in an IT 
outsourcing project, has been studied [3]. Studies 
have been done to identify the factors affecting the 
selection of the contractor who takes out outsourcing 
and establishes an effective prioritization of these 
contractors [4]. A study on outsourcing of suppliers 
has shown that outsourcing can quickly respond to 
changes made during a project, as well as shorten the 
supplier's decision time [5]. In order to gain a deep 
understanding of the effects of outsourcing on one of 
the beneficiary groups that are client project 
managers and responsible for implementing 
outsourcing strategies, studies have been done and 
ways to empower them have been identified [6]. A 
new method for selecting suppliers and contractors is 
provided, which not only improves efficiency and 
productivity, but also achieves more advanced goals 
[7]. In terms of outsourcing, the results that have been 
received indicate that overseas outsourcing reduces 
the employment within the country and high levels of 
control [8]. China is the optimal outsourcing service 
destination. Today, more than ever, it is essential to 
sustain the competitive advantage of outsourcing to 
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domestic and international companies [9]. It is 
difficult to companies to run a new business using the 
latest updated technology which seems really 
expensive so IT outsourcing is a common practice in 
global business today [10]. 
 
III. METHODOLOGY 
 
3.1 ANP 
ANP is the first mathematical theory that can be dealt 
with all kinds of dependencies and feedback by 
replacing the hierarchy with networks (Saaty, 1996). 
The ANP method is divided into five stages: 

 Determining effective criteria for decision 
making 

In this section, as its name implies, the criteria that 
influence decision making are identified. These 
criteria can be identified by senior executives and 
decision-makerswho are fully aware of the entire 
system. 

 Network formation 
At this stage the clusters and relationships are 
determined.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.  

 Performing paired comparisons and 
obtaining priorities 

 Obtain super matrixes 
Obtain a weighted supermatrix and a limited 
supermatrix. 

 Selection  
After limited supermatrix is obtained, they are sorted 
according to their weight, and the option that gets the 
most weight is chosen as the optimal option.  
So, we considered the effective criteria into benefits, 
opportunities, costs and risks. All these criteria 
contain some sub-criteria. The three main aspects that 
are absolutely important in projects such as time, cost 
and quality are considered in our sub-criteria. [11] 
Benefits are included, Cost flexibility, focus on core 
business, higher level of objectivity, lower cost level, 
Time-saving. Cost flexibility: according to the needs, 
costs can increase and decrease easily in outsourcing. 
When time and material type of contract is used, the 
cost level matches the real effort .With this type of 
contract, the buyer (organization) usually pays for the 
seller's (project manager's) hours spent on delivering 

services, and not for any particular deliverables. 
Focus on core business: projects which focus on core 
activities and competencies are more successful in 
delivering the deliverables. Higher level of 
objectivity: An outside person is less likely to fall 
under the influence of office politics and may bring 
an independent and more objective view of what is 
better for the organization. Lower cost level: Cost 
saving is one of the main reasons for outsourcing. 
Time-saving: Time-saving and time management are 
one of the key points in business. Opportunities are 
contained: Access to experts, skills & resources, 
Product & process innovation, Access to the latest 
updated technology, Access to outside experiences, 
Service quality.  
 
Costs sub-criteria are Lack of scheduling & 
budgeting, Increased cost of service. Risks are 
contained:Weaker connection between the vendors 
and the organization,less knowledge about 
organizational culture & process, probable resistance 
from within the organization, Long-term tying to one 
vendor (in long projects), Weak advantages (if PM is 
a competitive advantage), User risk. These sub-
criteria and their abbreviations are shown in below 
table 1. 

 
Figure 1-Relations among criteria 

 
The strategies which contain keep internal, keep 
internal & modifying and outsourcing are the points 
that the optimal selection is chosen from these three 
options. Keep internal strategy refers to the projects 
decision to keep the procurement insource which 
causes the outsourcing won’t be done and the 
project’s situation won’t be changed anymore. Keep 
internal & modifying strategy is as same as keep 
internal strategy but the project’s situation will be 
changed to the better situation for doing the 
procurement.   In contrast, Outsourcing is completely 
different from the other strategies. 
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Table 1-Sub-criteria and their abbreviations 

 
 

 
Figure 2- Network of BOCR 

 

 
Table 2-Priorities for alternatives under BOCR and final results from the ANP model based on ideal weights 

 

 
Table 3- Priorities for alternatives under BOCR and final results from the ANP model based on ideal weights 

 
IV. RESULTS 
 
In this paper, the problem had been solved with ANP 
method and BOCR analysis by Matlab software. 
Priorities of strategies for each criterion 
The highest value of each strategy related to benefits, 
opportunities, cost and risks have been intended to 1 
in each column in the second table. And other results 
in table 1 in each column have been calculated based 
on the highest value of strategies adjusted to criteria. 
The formula 1 was used in table 2 again and the final 
outcome and final rank were obtained. 
 
V. CONCLUSION 
 
This research has been obtained the best strategy in 
project procurement outsourcing considering benefits, 

opportunities, cost and risks. The most important sub-
criteria that is the main part of a successful project 
which contains, time, cost and quality are considered. 
For this purpose, the literature was reviewed before, 
then the BOCR network and relations between 
criteria were considered. And the model is solved by 
ANP method considering BOCR analysis. The result 
is shown that the outsourcing of project procurement 
is the best strategy among two other strategies. So 
that, it’s an optimal selection which causes the project 
can be done in a shorter time, facing less problems 
such as wasting the time for doing the main part. 
Additionally, the financial affairs can be saved more. 
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