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Abstract: The choice of suppliers is a matter of great importance in organizations. The cost, quality and delivery time 
provided to customers may depend to a large extent on this decision. This paper, therefore, describes a model 
applicable to a real organization, using multicriteria decision techniques to choose the best supplier of batteries. In order 
to establish concordance and discordance thresholds the values provided by the decision-maker of the company will be 
compared with those obtained by the fuzzy Analytic Hierarchy Process. Both valuations of the thresholds will be applied 
in the ELECTRE II technique. 
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1. INTRODUCTION 

Considered the most important activity in the field of 
purchasing [1-2], the choice of suppliers has a decisive 
influence on the quality of goods and the optimization 
of material purchasing costs, helping to improve the 

performance of organizations and supply chains and 
corporate competitiveness [3]. 

Local suppliers have been substituted for global 
suppliers in recent decades, and so the complexity of 
choosing a supplier has increased. This complexity can 
be seen in the multiple factors to be assessed, some 
qualitative and some quantitative [4-6], which may in 
some cases conflict [3]. Due to its characteristics, 

therefore, Multi-Criteria Decision Making (MCDM) are 
ideal for this type of decision as they allow acceptable 
compromise solutions to found [7], which also facilitate 
public acceptance of the solutions obtained [8]. 
Furthermore, the choice of supplier depends largely on 
the assessment of the people in charge or the experts 

in each organization, and so it is a type of decision 
which includes such uncertainties as imprecision, 
fuzziness and incompleteness [9].  

This has led to the literature applying MCDM in the 
choice of suppliers to increase considerably in recent 
decades. Nevertheless, there is a considerable 
increase in complexity incorporated into the application 
of the MCDM, which makes it more difficult to apply to 
real cases.  

This paper sets out the process of supplier choice 

for a family of critical components, such as batteries, in  
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the manufacture of the product. This will be done by 
applying the ELimination Et Choix Traduisant la REalitè 

II (ELECTRE II) and Fuzzy Analytic Hierarchy Process 
(FAHP) techniques. FAHP will be used to account for 
the uncertainty which characterizes the establishment 
of concordance and discordance thresholds in the 
ELECTRE II technique. The results of the concordance 
and discordance thresholds provided directly by the 

decision centre are to be compared with those obtained 
by applying FAHP. The model proposed solves a real 
problem in an emergency lighting company and gives a 
different view with respect to the currently applied 
methodologies, more complex but also more difficult to 
apply to real situations.  

The paper is organized as follows. First, there is a 
literature review about supplier selection in MCDM and 

especially in relation to outranking methods. Next, the 
ELECTRE II technique is described. Then a battery 
supplier selection model is described. Finally, the 
findings are discussed, followed by general 
conclusions. 

BACKGROUND 

Sonmez (2006) [10] defines supplier selection as 

the process of finding suppliers able to provide the 
buyer with the requisite quality of products and services 
at the right quality and price and at the right moment. 
This process generally has the following stages [11]:  

• Identification of the need for a new supplier.  

• Identification and definition of criteria.  

• Assessment of potential suppliers.  

• Final supplier selection.  

To which can be added a continuous evaluation and 
assessment of selected suppliers [5]. 
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The criteria used for supplier selection depends on 
the specific organization taking the decision, since the 

organizational structure, management strategy, 
enterprise culture, etc., are specific aspects of each 
organization which will affect the selection criteria [9].  

Chai et al. (2013) [12] perform a literature review on 
supplier selection determining three types of 
methodology present in the contributions: Multi-Criteria 
Decision Making (MCDM) techniques, Mathematical 
Programming (MP) techniques, and Artificial 

Intelligence (AI) techniques. With respect to MCDM, 
different techniques have been used with the 
categories of multi-attribute utility methods (for example 
Analytic Hierarchy Process (AHP) and Analytic 
Network Process (ANP)), outranking methods (such as 
Elimination and Choice Expressing Reality (ELECTRE) 

and the Preference Ranking Organization Method for 
Enrichment Evaluation (PROMETHEE)); compromise 
methods (for example the Technique for Order 
Performance by Similarity to Ideal Solution (TOPSIS) 
and the Multicriteria Optimization and Compromise 
Solution (VIKOR)), and other MCDM techniques 

among which the Simple Multi-attribute Rating 
Technique (SMART) and Decision-Making Trial and 
Evaluation Laboratory (DEMATEL) stand out. The 
study shows how the multicriteria techniques are 
mainly applied to this type of problem. 

AHP is the multicriteria technique mainly applied to 

supplier selection [13] (examples of its application may 

be seen in [14-24]. Nevertheless, using AHP accepts 

absolute compensation between the different criteria, 

which can lead to unrealistic results [25]. Furthermore, 

in some real problems full comparability between two 

alternatives cannot be considered [26].  

However, outranking methods are only partially 

compensatory and are capable of dealing with 

situations in which imprecision is present [26]. Both 

characteristics should be included in the supplier 

selection problem, but this has not been considered in 

the literature [26]. The application of outranking 

methods to supplier selection is seen to be suited to 

the characteristics of this type of decision, being 

ranking problems, with the presence of qualitative as 

well as quantitative evaluation criteria, not fully 

compensatory decision logic, uncertainty and 

imprecision deriving from inaccurate data, incomplete 

agreement of decision-makers on preferences and 

importance of criteria [25]. According to Roy [27], the 

ELECTRE family method takes into account ambiguity, 

that is, when information is unclear or there are 

conflicting interpretations. 

The family of ELECTRE methods includes the 
ELECTRE I, ELECTRE II, ELECTRE III, ELECTRE IV, 
ELECTRE IS, ELECTRE TRI, with the variants 
ELECTRE TRI-C and ELECTRE TRI-NC, and 
ELECTREGKMS. 

The ELECTRE II method has been extensively used 
in real-world decision problems, proving its utility; For 
example, Duckstein and Gershon (1983) [28] use 

ELECTRE II to produce a complete ranking of 
vegetation management scheme alternatives. [29] use 
it to choose a solid waste management system in a 
region of Finland. Huang and Chen (2005) [30] apply 
ELECTRE II to choose the best option for the 
redevelopment of land in Keelung Harbor in Taiwan. 

[31] show how Multi-Criteria Decisions and Case-
Based Reasoning are complementary, and they have 
developed an application for wire forming machines 
using ELECTRE I and II. Huang and Ke (2012) [32] use 
ELECTRE-II together with exponential utility functions 
to choose the best construction enterprise. Jun et al. 

(2014) [33] use ELECTRE II to select the site of 
wind/solar hybrid power station.  

Among the contributions that apply outranking 
techniques to the choice of suppliers, the following are 
especially worthy of note. De Boer et al. (1998) [26] 
apply ELECTRE I to the choice between five suppliers 
considering the criteria cost level, quality image, 
geographical distance and yearly turnover. Hatami-

Marbini and Tavana (2011) [34] apply fuzzy ELECTRE 
I method to consider the uncertain, imprecise and 
linguistic assessment provided by a decision-making 
group to select the most suitable materials supplier in a 
high-technology manufacturing company from an 
example described by [1]. From the models described 

by [1] and [34], Chen (2014) [35] develops an 
ELECTRE methodology for multiple criteria group 
decision-making within the environment of interval 
type-2 fuzzy trapezoidal fuzzy numbers. In all cases the 
profitability of the supplier, closeness of relationship, 
technological capability, conformance quality and 

conflict resolution are considered as criteria. Almeida 
(2007) [36] uses ELECTRE and utility functions when 
outsourcing vendor selection; to do this cost and quality 
of service for each alternative; the latter includes 
probable delivery time and confidence in quality 
commitment. Montazer et al. (2009) [37] use a fuzzy 

version of ELECTRE III for a vendor selection process 
in an oil industry. [38] use ELECTRE to compare the 
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crisp and fuzzy environments for supplier selection in a 
manufacturing company in Turkey. [39] use an 

improved ELECTRE III method and entropy weight for 
supplier selection in supply chains. Gómez and 
Carnero (2011) [40] use ELECTRE II to choose the 
best supplier of a Computerised Maintenance 
Management System in a Regional Health Service. 
They apply a two-stage methodology: in the first stage, 

software suppliers are chosen who can guarantee the 
successful introduction of the software, and then the 
computer programme is chosen which best satisfies 
the requirements of the organization.  

The field of logistics and transportation, which 
includes supplier selection, is one of the first areas to 
which PROMETHEE was applied [41]. Dulmin and 
Mininno (2003) [25] describe a model for supplier 

selection in a public rail transportation organization. 
This model includes the criteria mark-up, processing 
time, prototyping time, design revision time, quality 
system, co-design and technological levels in the 
PROMETHEE technique. Araz and Ozkarahan (2007) 
[42] developed a new multicriteria method based on 

PROMETHEE for effective strategic sourcing and 
evaluating supplier participation during product 
development. The following criteria were considered: 
support in product structural design, support in process 
design and engineering, design revision time, 
prototyping time, level of technology, quality 

performance, financial strength, cost reduction 
performance, delivery performance and ease of 
communication. The methodology classifies suppliers 
by categories: strategic partners, the promising 
suppliers which are possible candidates for supplier 
development programs, competitive suppliers and the 

suppliers to be pruned. In [43] PROMETHEE is used 
together with fuzzy goal programming to assess the 
most suitable outsourcers to be strategic partners of a 
textile company, and also allocates the quantities to be 
ordered from them. 

The number of contributions applying ELECTRE II 
has increased recently, despite being one of the oldest 
versions of the outranking methods [44], which proves 
its current worth. 

ELECTRE II METHODOLOGY 

ELECTRE II [45] allows a complete ordinal ranking 

of alternatives to be obtained from a set of criteria. 
ELECTRE II in carried out in two stages: one to obtain 
the outranking graphs and another to calculate three 
different types of classification of alternatives [46]. 

ELECTRE II requires the following information: a set 
of criteria, a set of alternatives, assessment of each 

alternative according to each criterion, the weightings 
of the criteria, and the concordance and discordance 
thresholds [40].  

In ELECTRE methods, preferences are defined by 
means of binary outranking relations, S, whose 
significance is at least as good. An outranking relation 
is based on two concepts:  

• Concordance. This expresses the relative 
importance of the criteria in which an alternative i 
is preferable to another j. A sufficient number of 
criteria should be in favour of the assertion i is 
preferred to j. 

• Non-discordance. None of the criteria in the 
minority should oppose too strongly the 
statement i is preferred to j. 

i outranks j (iSj) if the concordance and non-

discordance conditions are satisfied simultaneously. 

In the case of the concordance condition for two 
alternatives (i, j) the concordance index is defined: 

C(i, j) =
P+ (i, j)+ P= (i, j)

P+ (i, j)+ P= (i, j)+ P (i, j)
        (1) 

where P+ (i, j)  is the sum of the weights of the criteria 

for which alternative i is preferable to alternative j; 

P= (i, j)  is the sum of the weights of the criteria of the 

case where alternative i is equal to alternative j; and 

P (i, j)  is the sum of the weights of the criteria for 

which alternative j is preferable to j.  is an acceptable 
concordance limit level, generally set at 0.5 [28].  

Gathering the concordance indices for all the pairs 
of alternatives (i, j) gives the concordance matrix. 

For the non-discordance condition, for the criteria in 
which alternative j is preferable to alternative i, the 
difference between the assessment of the two 
alternatives must not be significant. The discordance 
index can be calculated from Equation (2).  

D(i, j) = Max
gk ( j) gk (i)

gk
+ gk

   k  where gk ( j) > gk (i)       (2) 

Where, gk (i)  is the valuation of alternative i for 

criterion k, gk ( j)  
is the valuation of alternative j for 



24    Journal of Advances in Management Sciences & Information Systems, 2016, Volume 2 Carnero and López 

criterion k, gk
+

 
is the best degree of valuation obtained 

for criterion k and gk  is the worst degree of valuation 

obtained for criterion k. To facilitate this process, the 
valuations of the alternatives in each criterion are 

usually normalized so that gk
+
= 1  and gk = 0 . 

Although other values will be used, in our case we will 

use gk
+
= 10  and gk = 0 . 

The decision-maker must define [47] three 

concordance thresholds (high, medium and low) called 
+
, 

0 
and 

-. They should meet the following 
conditions:  

0 <
0
<

+ 1  

Additionally, two increasing discordance thresholds 
have to be defined and must satisfy the conditions:  

0 d0 < d+ 1  

With these five thresholds, two types of outranking 
relations are possible [31]: 

• Strong outranking (iOsj): 

 

P+ (i, j)

P (i, j)
1;

Cij
+ , and

gk ( j) gk (i)

gk
+ gk

d+  k F

 or 

P+ (i, j)

P (i, j)
1;

Cij
0,and

gk ( j) gk (i)

gk
+ gk

d0  k F

 (3) 

• Weak outranking (iOwj):  

P+ (i, j)

P (i, j)
1;

Cij , and

gk ( j) gk (i)

gk
+ gk

d+  k F

              (4) 

If a binary relation exists on set X it is possible to 
build a graph G = (V, U), where V is the set of vertices 
and U the set of arcs. For each alternative i  X we 

associate a vertex v  V and for each pair of 
alternatives (i, j)  X the arc (v, w) exists either if i is 
strictly preferred to j (iPj) or a is indifferent to b (i I j). An 

alternative i outranks j if and only if the arc (v, w) exists 
[48]. It is necessary to construct a strong point graph 

based on the strong outranking relations and a weak 
point graph based on weak outranking relation.  

It is possible to make the following types of ranking 
[46]: 

• Forward or direct ranking Rforward (i) . This 

considers the number of outranking relations 
entering in each alternative; an entering 
outranking relation of alternative j is the subset of 
alternatives (1, 2, ..., m) such that each strongly 
classifies the one following and ends with the 
alternative analysed (1Os2, 2Os3,…, m-1Osm, 
mOsj). The length of this path is the number of 
arcs that it contains; if several entering 
outranking relations exist, the relations with the 
highest number of arcs should be selected. The 
weak outranking relations are only considered in 
the case of a tie. 

• Reverse or inverse ranking Rreverse (i) . This 

considers the number of outranking relations 
leaving the alternative; a leaving outranking 
relation of alternative j is the subset of 
alternatives (1, 2, ..., m) such that each one is 
strongly classified by the previous alternative 
(jOs1, 1Os2, …, m-1Osm); the length of the 
leaving outranking relation is the number of arcs 
that it contains and the longest arch should be 
selected. 

• Median or intermediate ranking Rmedian (i) . The 

final ranking of alternative i is calculated, as 
suggested by Roy and Bertier (1973) [45], from 
equation (5).  

Rmedian(i) =
Rforward (i) + Rreverse (i)

2
            (5) 

MULTICRITERIA MODEL FOR THE CHOICE OF 
BEST BATTERY PROVIDER 

The organization that was the subject of this 

research is an outstanding leader in Europe in 
emergency lighting. Its main goals are excellence in the 
quality of its products, and design and innovation. This 
leads the company to pursue a policy of continuous 
improvement. 

The aim of this study is to choose the best battery 
supplier for the purchasing department. The study 
focuses on this family of products for the following 
reasons:  
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• Batteries represent the highest cost for the 
department. 

• In Spain there are no suppliers which 
manufacture batteries. They must depend on 
distributers. 

• The idea is to develop a global operations 

strategy and so to find international suppliers 
who can adapt to the characteristics and 
requirements of the company is essential to 
increase competitiveness. 

• Currently purchasing of material is carried out by 
open bidding on the Internet, making the 
relationship with suppliers short term. The idea is 
to encourage long-term relations with a single 
supplier. 

The multicriteria ELECTRE II, and ELECTRE II 
combined with FAHP, will be used to do this.  

Structuring 

To make the choice of supplier the following 
decision criteria were considered by the decision 
maker: 

• Cost. This is considered to be the price of 

purchasing the material in question. This 
includes the buying expenses up to reception of 
the goods by the company. When modifications 
in the values registered are authorized, by 
reason of law, these modifications and their 
economic consequences for the financial 

situation of the organization should be 
communicated to the users of the accounting 
information. In all cases the duty paid should be 
included. The result is based on the price per 
unit once the product is in the warehouse. 

• Method of payment. There are at least four forms 
of payment which guarantee security and 
confidentiality, which are now listed: bank 

transfer, payment on delivery, credit cards and 
postal giro by a contracted transportation firm. In 
the case under analysis only one form of 
payment is considered, bank transfer, which is 
distinguished from the other alternatives by the 
days available to make it. 

• Response to Urgent Need. This refers to the 
attitude of the supplier to any change, either at 

the last minute or because of bad planning when 

assigning a new, unexpected but very urgent, 
order. 

• History with the Supplier. This is considered to 
be the time that the company has been 

operating, negotiating on a common level, with 
the supplier, a criterion that can bring confidence 
and security to the company. 

• Average Delivery Time. This is the average time 
the supplier takes to fulfil the order. 

• Response Capability. This is defined as the 
capacity that different suppliers have to respond 
to the changing conditions of quantity, volume, 
specifications, etc., of the orders they receive. 

• Percentage of Rejections. This refers to the 
specified quality. This quality is measured once 
the product is in the warehouse and is verified by 

the Quality Department. Rejection may be due to 
damage to the product, not meeting the stated 
specifications, or other reasons. This criterion is 
determined as a function of the number of 
batteries rejected in the number of orders made. 

Weighting 

Weighting of the criteria is not a direct or trivial 
matter; the importance of the criteria includes the 
subjectivity of the decider, which means the 
assessments must have a minimum concordance 
between the valuations. 

Assigning weights to the criteria was done by the 

decision-maker, in this case the Purchasing Manager 
of the organization. They were given several days to 
reflect so as to have the most objective data, and the 
weightings thus obtained are set out in Table 1. 

The assigning of values to each alternative 

Six alternatives or suppliers are assessed, but due 
to its policy of privacy, the Purchasing Department of 
the company felt if appropriate to give only codes 
corresponding to the companies which were subject to 
analysis. 

The values assigned to each alternative in each 

criterion are set out in Table 1. It can be seen that the 
criteria there are both quantitative and qualitative. The 
information about the qualitative criteria was provided 
by the Purchasing Manager of the company, who thus 
acts as the decision centre. This is because for the 
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criteria Response to Urgent Need and Response 

Capability there are no historical records. The manager 
of the Quality Department gave the percentage of 
defective products associated with each supplier, while 
the Purchasing Manager provided data on cost, 
payment method, response to urgent need, history with 
the supplier and response capability. 

Normalization was performed first, to turn the scales 
and units of the different criteria into a common scale 

so as to be comparable across the criteria. This was 
done by assessing the type of scale of each criterion, 
direct (benefit type criterion) or inverse (cost type 
criterion), to then use the proportional method. A scale 
with a range from zero to 10 has been used for all 

criteria. The data from the different criteria can then be 

compared as they now use similar scales. The results 
obtained are shown in Table 2. It can be seen that 
there is no best alternative nor one which is weakest. 

Applying the ELECTRE II method gives the matrix 
Pij

+
/Pij

- shown in Table 3. The concordance and 
discordance matrices are shown in Tables 4 and 5 
respectively. 

Concordance and discordance thresholds 

The values of the concordance and discordance 
thresholds assigned directly by the decision-maker 
were +=0.9, 0

=
 0.65, -

=
 0.55, d0=0.4 and d+=0.8.  

Table 1: Valuations of the Alternatives 

Suppliers Cost ( ) 
Payment 
method 
(days) 

Response to 
urgent need 

History with the 
supplier (years) 

Average delivery 
time (days) 

Response 
capability 

Percentage of 
rejections (%) 

BSP 0.752 90 Very High 7 7 Medium 0 

ASP 0.840 90 High 11 30 High 0 

CSP 0.765 90 Medium 7 10 Low 11.456 

DSP 0.900 90 Low 4 90 Low 0 

BCH 0.606 30 High 0.5 60 High 11.502 

CCH 0.640 18 Low 0.5 90 Medium 0 

Weightings 0.200 0.075 0.150 0.025 0.250 0.150 0.150 

Table 2: Normalized Valuation of the Suppliers 

Suppliers Cost 
Payment 

Method 

Response to 

Urgent Need 

History with 

Supplier 

Average Delivery 

Time 

Response 

Capability 

Percentage of 

Rejections 

BSP 8.0585 10.0000 10.0000 6.3636 10.0000 6.6666 10.0000 

ASP 7.2143 10.0000 7.5000 10.0000 2.3333 10.0000 10.0000 

CSP 7.9216 10.0000 5.0000 6.3636 7.0000 3.3333 8.8544 

DSP 6.7333 10.0000 2.5000 3.6364 0.7778 3.3333 10.0000 

BCH 10.0000 3.3333 7.5000 0.4545 1.1667 10.0000 8.8498 

CCH 9.4688 2.0000 2.5000 0.4545 0.7778 6.6666 10.0000 

 

Table 3: Matrix Pij
+
/Pij

-
 

Pij
+
/Pij

-
 BSP ASP CSP DSP BCH CCH 

BSP - 3.4286 0.9\0 0.7750\0 1.8571 2.5000 

ASP 0.2917 - 1.0556 0.7750\0 2.5000 3.2500 

CSP 0.0000 0.9474 - 4.1667 1.0000 1.0000 

DSP 0.0000 0.0000 0.2400 - 0.3333 0.2857 

BCH 0.5385 0.4000 1.0000 3.0000 - 5.5000 

CCH 0.4000 0.3077 1.0000 3.5000 0.1818 - 
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Given that the thresholds are strongly subjective 
[49] and establishing them carries uncertainty, FAHP is 
used to set these thresholds, as an alternative method. 

FAHP takes into account uncertainties and ambiguities 
in judgements or values given by decision makers.  

A triangular fuzzy number is defined as 
, where  and  are the lower and upper 

limits and m is the modal value. The following condition 

should be met: . A membership function is 
defined by Chang (1996) [50] according to equation (6). 

 

        (6) 

The operational laws of triangular fuzzy numbers 

 and  are [51]: 

(7) 

    (8) 

         (9) 

A represents a fuzzified reciprocal matrix with the 
pairwise comparisons between the element i and j i, j 

{1, 2, …, n}. 

      (10) 

To perform the judgments or pairwise comparisons 

between the thresholds, the fuzzy scale shown in Table 
6 is used. 

Table 6: Fuzzy Linguistic Scale 

Preference of pairwise comparisons Fuzzy scale 

Just equal (1, 1, 1) 

Very weakly more important (1/2, 1, 3/2) 

Weakly more important (1, 3/2, 2) 

Moderately more important (3/2, 2, 5/2) 

Strongly more important (2, 5/2, 3) 

Absolutely more important (5/2, 3, 7/2) 

 
The procedure developed by [50] and shown in 

Figure 1 was used to apply FAHP. 

The results obtained for the concordance thresholds 
are: +=1, 0

=
 0.789 and -

=
 0.639. In this case, the 

results were not normalized, in order to retain 
significance within the ELECTRE II method. A similar 

Table 4: Concordance Matrix 

Cij BSP ASP CSP DSP BCH CCH 

BSP - 0.8250 1.0000 1.0000 0.6500 0.8000 

ASP 0.4000 - 0.5500 1.0000 0.8000 0.8000 

CSP 0.1000 0.5250 - 0.8500 0.5000 0.5000 

DSP 0.2250 0.2250 0.3750 - 0.2500 0.6500 

BCH 0.3500 0.5000 0.5000 0.7500 - 0.8500 

CCH 0.5000 0.3500 0.6500 0.9000 0.1750 - 

 

Table 5: Discordance Matrix 

Dij BSP ASP CSP DSP BCH CCH 

BSP - 0.3636 0.0000 0.0000 0.3333 0.1410 

ASP 0.7667 - 0.4667 0.0000 0.2786 0.2255 

CSP 0.5000 0.6667 - 0.1146 0.6667 0.3333 

DSP 0.9222 0.6667 0.6222 - 0.6667 0.3333 

BCH 0.8833 0.9546 0.6667 0.6667 - 0.1150 

CCH 0.9222 0.9546 0.8000 0.8000 0.5000 - 
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procedure was followed with the discordance 
thresholds, giving d

0=0.316 and d
+=0.684. The 

consistency ratio of the pairwise comparison matrices 
provided by the decision maker are lower than 0.1, and 
so the judgements are consistent.  

RESULTS 

With the judgements given directly by the decision-
maker the strong and weak outranking graphs were 
obtained, as shown in Figure 2. 

Figure 3 shows the strong and weak outranking 
graphs obtained by applying the concordance and 
discordance thresholds via FAHP. 

The direct, inverse and intermediate classifications, 
with the thresholds set directly by the decision centre, 
and using FAHP, are shown in Tables 7 and 8 
respectively.  

The results show that the classification of 
alternatives using thresholds obtained by the two 

 

Figure 1: Procedure for applying fuzzy AHP. 

 

Figure 2: Outranking graphs: Strong outranking graph (left); Weak outranking graph (right). 
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methods is very similar. There is only variation in the 
alternative CSP, which is in 4th place with the 
thresholds set directly by the decision maker, and in 
3rd place using FAHP thresholds. 

The results were discussed with the Purchasing 
Manager of the company, who said that the results 
obtained agree with the behaviour desired by the 
company, that is, to have a long-term relationship with 

supplier BSP, which is in 1st place. It can also be seen 
that supplier BCH is in 3rd place. This position is very 
favourable for the aims of the company with regard to a 
future increase in international operations as the 

supplier is in Asia. It is also clear that CCH and DSP 
are suppliers which are definitely of no interest to the 
organization and, they can be removed from the list of 
suppliers to be approached in the future. 

In conclusion, the decision maker believes that the 
results of the study are relevant and intends in the 
future to maintain long-term relations with one or two 
suppliers, which would be BSP and BCH. 

A sensitivity analysis was performed, slightly 
altering the concordance and discordance thresholds, 

and showed that there are no changes in the position 

 

Figure 3: Outranking graphs using FAHP thresholds: Strong outranking graph (left); Weak outranking graph (right). 

 

Table 7: Results in Different Types of Ranking 

Alternatives Direct ranking Inverse ranking Intermediate ranking 

BSP 1st 1st 1st 

ASP 2nd 2nd 2nd 

CSP 3rd 5th 4th 

DSP 6th 6th 5th 

BCH 4th 3rd 3rd 

CCH 5th 4th 4th 

 

Table 8: Results in Different Types of Ranking Using FAHP Thresholds 

Alternatives Direct ranking Inverse ranking Intermediate ranking 

BSP 1st 1st 1st 

ASP 2nd 2nd 2nd 

CSP 3rd 4th 3rd 

DSP 6th 5th 5th 

BCH 4th 3rd 3rd 

CCH 5th 5th 4th 
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of the top three alternatives, proving the robustness of 
the method.  

CONCLUSIONS 

This research shows how the application of 
multicriteria techniques can efficiently resolve real 

problems in organizations. In this case ELECTRE II 
and ELECTRE II combined with Fuzzy AHP were used, 
so as to obtain the benefits inherent in each of the 
techniques. In the case of Fuzzy AHP, it was used to 
set concordance and discordance thresholds where 
there was considerable uncertainty in the evaluation. 

ELECTRE II is a technique that can easily be 
understood by managers, who have the task of 
accepting the proposed solution, and is also a non-
compensatory technique set in a fuzzy environment. 

In future work the intention is to apply other 
muticriteria decision techniques such as PROMETHEE 
in a fuzzy environment, and to compare the results. 
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