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a  b  s  t  r  a  c  t

We  consider  the  problem  faced  by a company  that  must  outsource  reverse  logistics  (RL) activities  to
third-party  providers.  Addressing  RL outsourcing  problems  has  become  increasingly  relevant  issue  in  the
management  science  and  decision  making  literatures.  The  correct  evaluation  and  ranking  of  the  decision
criteria/priorities  determining  the  selection  of  the  best third-party  RL providers  (3PRLPs)  is  essential  for
the competitive  performance  of  the  outsourcing  company.  The  method  proposed  in this  study  allows
to  identify  and  classify  these  decision  criteria.  First, the  relevant  criteria  and  sub-criteria  are  identified
using  a SWOT  analysis.  Then,  Intuitionistic  Fuzzy  AHP  is  used  to evaluate  the  relative  importance  weights
among  the  criteria  and  the  corresponding  sub-criteria.  These  relative  weights  are  implemented  in  a  novel
extension  of  Mikhailov’s  fuzzy  preference  programming  method  to produce  local  weights  for  all  criteria
and  sub-criteria.  Finally,  these  local  weights  are  used  to assign  a global  weight  to  each  sub-criterion  and
create a ranking.  We  discuss  the  results  obtained  by  applying  the  proposed  model  to  a case  study  of a
real  company.  In particular,  these  results  show  that  the  most  important  priority  for  the  company  when
delegating  RL  activities  to  3PRLPs  is  to  focus  on  the core  business,  while  reducing  costs  constitutes  one
of  its  least  important  priorities.

©  2015  Published  by  Elsevier  B.V.

1. Introduction
Q2

Reverse logistics (RL) is one of the key features of a com-
pany that affect customers’ purchasing decisions in a competitive
environment. RL can be defined as “the process of planning and
implementing the efficient and cost effective control of the flow
of raw materials, inventory being processed, final goods, and rele-
vant information, from consumption point to origin point, aimed at
reevaluation or proper disposal” [1]. RL is about the processing of
returned goods, how to deal with these items properly and all the
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operations related to the reuse of goods and materials in order to
improve the productivity, profitability, and efficiency of the com-
pany. Thus, RL involves all supply chain activities which occur in
a reverse order: it is the process comprising the movement and
transfer of goods and products that can be returned in the supply
chain [2].

RL can increase the competitive advantage of the company by
accepting returned goods and gaining customers’ trust in purchas-
ing decisions [3]. Immediate and effective RL can enhance customer
satisfaction [4] which is highly important for maintaining and
improving competitive advantages. However, as observed by Kan-
nan et al. [5], Krumwiede and Sheu [6], and Meyer [7], RL processes
can be remarkably complex.

Due to resource constraints, most companies are not able to con-
trol complicated networks and implement an effective RL plan. As
a result, companies need to outsource part or all of their RL activi-
ties. Busi [8] simply defined outsourcing as the “strategic decision
of an enterprise to prevent doing an activity in-house (p. 8)”. In
other words, outsourcing means subcontracting to a third party
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one or more of the operations that cannot adequately performed
in-house [26]. In many cases, organizations choose other compa-
nies (or firms) to investigate RL advantages and problems, returned
goods management, and customer service operations and, hence,
delegate the relevant processes to them. These firms are known as
“third-party RL providers” (3PRLPs). In this sense, outsourcing RL
processes turn out to be particularly interesting from the strategic
viewpoint [5,9].

Outsourcing, however, is not always successful [10] and it is
actually profitable for the company only if it is done properly. A
proper implementation of the outsourcing procedure is possible
through a set of data analyses associated with the organization’s
strategies about risk taking, profitable outlooks, focus on core
operations, strategic alignment, internal processes, external envi-
ronment, human resources, etc. The correct evaluation and ranking
of the decision criteria/priorities determining the selection of the
best third-party RL providers (3PRLPs) is essential for the compet-
itive performance of the outsourcing company.

Although outsourcing is being considered an important issue in
several scientific fields, the number of studies concerning the anal-
ysis of outsourcing RL is very limited. Thus, despite the existence of
some interesting and recent literature on outsourcing RL (see, for
example [11–13]), the study of outsourcing RL decision making is
still to be considered in its early stages. In particular, most of con-
ducted studies discuss how to select 3PRLPs without proposing a
detailed analysis of the strategic aspect of outsourcing RL.

1.1. Problem statement

We  consider the problem of outsourcing RL activities faced
by a company or organization that must sub-contract to a third
party operations that cannot be adequately performed in-house.
The company must decide which ones are the RL activities to out-
source and to which third party so as to guarantee a competitive
performance on the market.

In order to select the best third-party RL provider (3PRLP), the
company managers need to correctly identify and evaluate the fac-
tors that play a relevant role in the outsourcing process and to rank
the decision criteria (or priorities) that must be met  by the available
3PRLPs. Thus, the problem becomes to design a suitable method
that allows the managers to both identify and rank the factors (and
the corresponding decision criteria) to refer to when taking RL out-
sourcing decisions. To the best of the authors’ knowledge, there are
no previous studies that attempt to identify the elements of success
and/or failure in outsourcing RL decision making.

1.2. Contribution

In the current paper, we focus our attention on the iden-
tification and evaluation of the important factors affecting
manages’ decisions about outsourcing RL. The method we
propose to rank the priorities of the outsourcing company
combines Strengths-Weaknesses-Opportunities-Threats (SWOT)
analysis with an Intuitionistic Fuzzy (IF) version of Analytic Hier-
archy Process (AHP), where local weights of decision criteria and
sub-criteria are obtained through a novel intuitionistic fuzzy exten-
sion of group preference programming.

The integrated method can be outlined as follows. First, we use
a SWOT analysis to identify the criteria and sub-criteria that are
considered relevant by the company when selecting a 3PRLP. Then,
we use an Intuitionistic Fuzzy AHP (IF-AHP) to evaluate the rela-
tive importance weights among the criteria and the corresponding
sub-criteria. The relative weights are given in terms of Tringu-
lar Intuitionistic Fuzzy Numbers (TIFNs), while the consistency
rate (CR) of each comparison matrix is measured by the standard
Chang’s Method [14,15]. We  implement the relative weights in an

intuitionistic fuzzy preference programming (IFPP) model to pro-
duce local weights for all criteria and sub-criteria. Finally, as in AHP,
local weights of sub-criteria are combined with those of the cor-
responding main criteria to produce global weights which are in
turn used to rank all the sub-criteria. Fig. 1 provides a graphical
representation of the phases just described.

The IFPP model that we  use to derive the local priorities (local
weights) from uncertain pair-wise comparison judgments (com-
parison matrices) expressed by TIFNs is an extension of the fuzzy
preference programming (FPP) method proposed by Mikhailov
[16], Mikhailov [17] to derive priority vectors from a set of crisp
or interval comparisons. This novel expansion of the FPP model to
an IF setting represents the main contribution of the paper from
the technical point of view.

We  discuss the results obtained by applying the proposed model
to a case study of a real company. In particular, these results show
that the most important priority for the company when delegat-
ing RL activities to 3PRLPs is to focus on the core business, while
reducing costs constitutes one of the least important priorities.

The specific objectives of our research can be outlined as follows.

a) Designing an efficient methodology to determine and evaluate
the main elements that play a role in successfully outsourcing
RL activities.

b) Developing an effective analytic hierarchy process with intu-
itionistic fuzzy numbers supported by a verifiable IFPP method.

c) Synthesizing IF-AHP and SWOT so as to obtain an integrated
method for analyzing strategic decision making processes.

The remainder of this paper is organized as follows. Section
2 presents a literature review on RL outsourcing, the key role it
plays in attracting costumers in competitive environments and
the reasons for RL outsourcing decisions. Section 3 discusses the
methodology and tools that we employ to develop our method. In
Section 4 we define the IFPP model that will be used for local rank-
ings, while in Section 5 we  explain how to integrate the IFPP model
with AHP-SWOT. Section 6 shows the results obtained by applying
the proposed method to a real case study. These results are dis-
cussed and interpreted in Section 7, while Section 8 presents our
conclusion.

2. RL outsourcing and decision criteria: a literature review

Addressing RL outsourcing problems has become an increas-
ingly relevant issue in the management science and decision
making literatures (see, Oshri et al. [18] and Zhu [19], among the
most recent work).

RL is a component of closed loop supply chains (CLSCs). CLSCs
are a combination of forward supply chains and RL, usually orga-
nized and managed by the original equipment manufacturer that
supports its own  production line [20]. The RL component is often
used to dispose of low consumption products. 3PRLPs have being
showing their potential in this context especially in relation with
and their involvement with the return of goods in international
associations has expanded [4]. In fact, companies constantly have
particular problems with accepting returned goods and recover-
ing missing valuables. Thus, most of the existing research on the
topic (Kannan et al., 2008; [5,9,21]) has focused on selecting and
evaluating 3PRLPs for supply chains.

A proper implementation of RL operations increases both
customers’ satisfaction and competitiveness on the market [4].
This implementation depends on a correct choice of third-party
providers when outsourcing RL so that the company can focus on
other production activities and the efficiency of its supply chains
increase.
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