
Productoo
 This is ao Opeo Access artcle distributed uoder the terms of the Creatie Commoos 

Attributoo Liceose  ohich permits uorestricted use  distributoo  aod reproductoo io ao  medium  
proiided the origioal oork is properl  cited. Foote: http:::ooo.scielo.br:scielo.php?
script=sci_artteettpid=S0103-65132015000300713tlog=eotorm=iso. Acesso em: 12 abr. 2018. 

Referêocia
GUARNIERI  Patricia; ALMEIDA  Adiel Teieeira de. Frameoork to maoage suppliers for strategic 
alliaoces oith a multcriteria method. Productoo  São Paulo  i. 25  o. 3  p. 713-724  jul.:set. 2015. 
Dispooíiel em: <http:::ooo.scielo.br:scielo.php?script=sci_artteettpid=S0103-
65132015000300713tlog=eotorm=iso>. Acesso em: 12 abr. 2018. Epub Aug 18  2015. doi: 
http:::de.doi.org:10.1500:0103-6513.132213. 

http://creativecommons.org/licenses/by/4.0/deed.en


Production, v. 25, n. 3, p. 713-724, jul./set. 2015

http://dx.doi.org/10.1590/0103-6513.132213

 
Received 03/15/2013; Accepted 12/07/2013

Framework to manage suppliers for strategic  
alliances with a multicriteria method

Patricia Guarnieria*, Adiel Teixeira de Almeidab**
a*Universidade de Brasília, Brasília, DF, Brasil, patguarnieri@gmail.com 

b**Universidade Federal de Pernambuco, Recife, PE, Brasil, almeidaatd@gmail.com

Abstract

Processes that identify top suppliers of new products or services and evaluate the performance of the existing 
suppliers are essential to strategic alliances. The objective of this article is to propose a framework to select partners 
for strategic alliances in supply chain management using a multi-criteria method. To reach this objective, the multi-
criteria modeling procedure was used to detach the steps of a decision process, which comprises the methodology 
used in this article. To illustrate the use of the model, a numerical application, with characteristics from a small 
supermarket using the ELECTRE III method, was presented. The main contribution of the model proposed is to 
improve the process used to select suppliers for strategic alliances by considering multiple criteria called ‘soft factors’. 
The proposed model suggests a systematic procedure that can reduce uncertainty in the decision process.
Keywords
ELECTRE III. Multi-criteria decision analysis. Strategic alliances. Supplier selection.

1. Introduction

Decisions regarding supplier selection for strategic 
alliances are considered complex, mainly due to 
consideration of various qualitative and quantitative 
criteria, which very often have conflicting relations 
with each other (Choy et al., 2003; Almeida, 2013). 
It should be emphasized that the definition of an 
appropriate set of criteria and the analysis of an 
interaction between them is essential. In this sense, 
Figueira et al. (2009) state that fuzzy integral-based 
methods were introduced in decision aiding to allow 
such interactions to be taken into account.

Currently, having processes to identify the best 
suppliers of new products or services or even to 
evaluate the performance of a former supplier is 
an essential issue in strategic alliances. However, 
these tasks are also difficult given that they involve 
not only quantitative measures, but also qualitative 
factors, such as stability in the management structure; 
reliability; financial stability, among others (Bozarth 
& Handfield, 2008).

In the last twenty or so years, many articles have 
tackled these issues in various different situations such 

as: selecting suppliers and evaluating their performance 
in connection with the purchase of components/
materials (Boran et al., 2009); selecting the most 
appropriate alternative for outsourcing (Almeida, 
2007); selecting partners for co-development alliances 
(Feng et al., 2010) and; selecting suppliers for optimal 
allocation order, satisfying constraints (Razmi et al., 
2009). Despite several studies having explored the 
problem of selecting suppliers in a multicriteria 
context, with different methods and approaches, few 
of them deal specifically with strategic alliances in 
supply chain management in a multicriteria decision 
aid context (Feng et al., 2010).

Therefore, the purpose of this article is to propose 
a framework to rank suppliers, using a multicriteria 
method, more specifically, ELECTRE III, to aid decision 
makers in the process of choosing partners for strategic 
alliances with information sharing. The ELECTRE III 
method was chosen given the peculiarities of the 
problem of selecting partners for strategic alliances. 
Thereafter, the decision maker (DM) can determine 
what collaboration strategies to adopt with each 
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supplier according to its performance in order to 
maximize the value across the entire supply chain.

2. Literature review

2.1. Supplier selection problem (SSP)

Evaluating suppliers’ performance and selecting 
them are considered strategic issues, because these 
activities contribute to obtaining, keeping and 
improving a competitive advantage (Wang, 2010). 
In recent years many authors have proposed different 
multicriteria approaches and different sets of criteria 
to carry out these activities. There is no consensus 
among experts in the area regarding a best method 
or a best set of criteria (Almeida, 2013).

 One of the first and most quoted studies regarding 
this problem was published in 1966 by Dickson, who 
proposed 23 criteria by which to select suppliers, 
the most important criteria were: Quality; Delivery; 
Performance History; Guarantee Policies; Productive 
Capacity and Price. Ellram (1990) proposed some 
criteria called ‘soft factors’, which are focused on 
strategic alliances between suppliers and buyers in 
supply chains. The main criteria highlighted were: 
Feeling of trust, management attitude, outlook 
for the future, strategic fit, and top management 
compatibility.

Ho et al. (2010) carried out a literature review 
on articles published in international journals from 
2000 to 2008, the authors found that the most used 
individual approach was DEA, whereas the most 
popular integrated approach was AHP – GP, besides 
the most popular criteria were: quality, delivery, 
and price/cost. Viana & Alencar (2012) conducted 
a literature review based on 56 articles on supplier 
selection problem and identified main methodologies 
used, trends and gaps of the literature in the period 
between 1998 and 2011.

Many other studies have emerged on supplier 
selection problem, especially from 2006 to the present. 
For the purposes of this article, a selection of those 
that bear most directly on the Multicriteria Decision 
Aid (MCDA) approach proposing some models with 
a set of criteria is shown in Table 1.

As presented in Table 1, the only article approaching 
strategic alliances and thus, considering appropriate 
criteria for this process was from Feng et al. (2010). 
Other articles presented are focused in selection of 
suppliers for purchasing of products and services. 
Since the work from Dickson (1966) until now, most 
of articles on supplier selection focus on criteria cost, 
quality, delivery, capacity among others, which are 
quantitative in nature and, reflects the traditional 

arm’s length relationships with suppliers. In the context 
of this article, the companies will consider another 
type or relationship with suppliers, cooperative in 
nature, aimed to strategic alliances, which requires 
differentiated criteria. The next section has the purpose 
to differentiate the relationships aimed to strategic 
alliances and emphasize the need of a proper set of 
criteria for this situation.

2.2. Strategic alliances and soft factors

The previous relationships characterized by an 
‘arm’s-length’ relation were gradually replaced by 
‘durable arm’s-length’ and ‘strategic alliances’, 
the latter being characterized by a high degree of 
information exchange (Dyer et al., 1998). Moreover, 
the complexity increases, because supply chain 
partnering involves collaborative activities such as 
sharing information, synchronizing decisions, sharing 
complementary resources, and aligning incentives 
(Cao & Zhang, 2010).

Strategic alliances are driven by efforts to reduce 
price, increase the dependability of supply, and 
influence supplier quality and delivery schedules 
(Ellram, 1995). The main reasons to constitute strategic 
alliances can be highlighted: growth strategies and 
entering new markets; obtain new technology and/
or best quality or cheapest cost; reduce financial 
risk and share costs of research and development; 
achieve or ensure competitive advantage (Elmuti & 
Kathawala, 2001).

Furthermore, the strategic alliances involve 
information sharing, risks and rewards sharing, 
cooperation, similar objectives and customer focus, 
integration of key-processes, and interfunctional 
coordination (Mentzer et al., 2001). It is also possible 
through strategic alliances to focus on core activities 
(Kannan & Tan, 2004; Wong et al., 2005). In this 
sense, trust emerges as a driver’s performance and is 
associated with lower costs of trading (Bandeira et al., 
2009).

On the other hand, as pointed out by Tjemkes & 
Furrer (2010), strategic alliances involve uncertainty, 
interdependence, and vulnerability. Mentzer et al. 
(2001) indicated that in order to succeed over 
time, alliances must adapt their tasks, routines, 
performance indicators and objectives, avoiding 
premature termination.

Based in these facts, we can denote that strategic 
alliances are different in nature than traditional 
buyer-supplier relationships, thus requiring the 
consideration of additional factors in evaluation of 
supplier’s performance, which goes beyond quantitative 
factors as cost, delivery, quality, and others (Ellram, 
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down a complex decision problem into a hierarchical 
tree (Almeida, 2013). The Utilité Additive - UTA is based 
on MAUT, it assumes an additive utility function and 
generates a set of utility functions (Jacquet-Lagreze 
& Siskos, 1982).

PROMETHÉE I supplies a partial ranking, 
which allows incomparability. On the other hand, 
PROMETHÉE II supplies complete ranking, which 
considers all the alternatives are comparable (Brans 
& Mareschal, 2005). Over the years, several versions 
of PROMETHÉE, such as versions III and V, have 
been proposed. ELECTRE III allows the introduction 
of pseudo-criteria instead of true-criteria, thus the 
outranking relation can be interpreted as a fuzzy 
relation. ELECTRE IV method was developed to 
address specifically the problem of urban planning 
presented in Hugonnard & Roy (1984).

In general, ELECTRE methods comprise two main 
procedures: i) constructing one or several outranking 
relation(s), and ii) a procedure for exploiting relations. 
First of all, the purpose of constructing one or 
several outranking relation(s) is to compare each 
pair of actions in a comprehensive way. Then, the 
exploitation procedure is used in order to draw up 
recommendations from the results obtained in the 
first phase (Figueira et al., 2005).

According to Figueira et al. (2005) the use of 
ELECTRE methods are relevant when decision situations 
have the following characteristics:

1)	The DM wants to include at least three criteria in 
the model, although it may be done for two criteria, 
in special situations, and

2)	At least one of the following situations must be 
verified:

a)	Actions are evaluated (for at least one criterion) on 
an ordinal scale or on a weak interval scale;

b)	A strong heterogeneity related to the nature of 
evaluations exists among criteria, which complicates 
the aggregation of all criteria in a unique and 
common scale;

c)	Non-compensatory aggregation procedures;

d)	For at least one criterion the following holds true: 
small differences of evaluations are not significant 
in terms of preferences, while the accumulation of 
several small differences may become significant. 
This requires the introduction of discrimination 
thresholds (indifference and preference).

When compared with ELECTRE II, the method 
ELECTRE III presented two new features: (i) the 
possibility of working with indifference and preference 
thresholds, i.e. with the concept of pseudo-criterion, 
and (ii) the introduction of a fuzzy outranking relation 
instead of a preference model containing only two 
crisp outranking relations (Roy & Vanderpooten, 
1997, Figueira et al., 2005).

1990; Bozarth & Handfield, 2008). Indeed these 
factors should be considered, nevertheless a new set 
of supplier selection criteria considering ‘soft factors’ 
should be also incorporated (Ellram, 1990).

Soft factors are those that are unique due to the 
partnership character of the buyer-supplier relationship, 
which cover issues based more on ‘gut feel’ than on 
any kind of policy statement or quantitative analysis 
(Ellram, 1990, p. 13). Soft factors can consider metrics 
as: ability to share information, trust, reliability, ease 
of communication, goals alignment, among others. 
The evaluation criteria for evaluate the performance 
of cooperative relationships, aimed to strategic 
alliances, should be developed according to the 
relative importance of the various strategic objectives 
established by managers, which can be adapted during 
the lifetime of the alliance (Cravens et al., 2000). 
Ellram (1990) identified through interviews with 
managers the following criteria related to strategic 
alliances: feeling of trust; management attitude for the 
future; strategic fit; top management compatibility, 
compatibility across levels and functions of buyer 
and supplier companies; supplier’s organizational 
structure and personnel; business references, and 
customer’s base of suppliers.

Effective relations require a clear understanding of 
expectations, open communication and information 
exchange, mutual trust and a common direction for 
the future (Ellram, 1990). In addition, some criteria 
can measure the performance of strategic alliances: 
cost reductions identified by working together in 
cross-business teams; sales volume from new service 
capabilities from working together; learning and 
growth measures considered the extent of teamwork 
relationships; enhancing cross-functional skills; 
aligning incentives related to integration (Cravens et al., 
2000).

3. Multicriteria ranking methods

Several methods have been developed over the 
years to deal with ranking problems, and each has its 
own peculiarities that must be highlighted in order to 
choose the most appropriate method for each case, 
which depends on the decision maker’s rationality. 
The main methods that deal with ranking problems 
found in the literature are as follows.

Dias & Climaco (2000) proposed the VIP Analysis 
algorithm, which considers an additive value 
function. Edwards & Barron (1994) presented two 
similar methods to measure multi-attribute utility: 
SMARTS and SMARTER. SMARTS, which use a linear 
approximation for single-dimension utility functions. 
The Analytic Hierarchy Process - AHP is a technique 
for converting subjective assessments of a relative 
importance into a set of weights and, for breaking 



Framework to manage suppliers … with a multicriteria method. Production, v. 25, n. 3, p. 713-724, jul./set. 2015
717

Guarnieri, P. et al.

the problem can be highlighted: i) The consideration 
of more than two criteria; ii) The need of alternatives 
to be evaluated in an ordinal scale; iii) The nature of 
criteria (quantitative and qualitative); iv) The demand 
for a method with non-compensatory aggregation 
procedures; v) The need of considering the imprecise 
judgments of the decision maker.

In order to illustrate the use of the framework, it 
is presented in this section a numerical application 
simulating a situation with real characteristics from a 
supermarket based on the articles of Mainville et al. 
(2008) and Vieira  et  al. (2009), which tackled 
collaborative relationships and alliances in this 
segment. The steps of the numerical application 
are: 1) Describing the context of the problem and 
defining the objectives; 2) Structuring the decision 
problem; 3) Defining a set of criteria; 4) Defining 
suitable suppliers; 5) Applying the ELECTRE III method; 
6) Conducting the sensitivity analysis.

4.1. Description of the context of the 
problem

Assume that the company operates in the 
supermarket sector, and provides its customers with 
products such as commodities. The main characteristics 
and description of the problem context is presented 
in Table 2.

Combinations with methods ELECTRE III/IV has 
been proposed, some of them can be highlighted: 
Freitas & Costa (1998) proposed a combination 
of ELECTRE III with tools supported in quality 
methodologies and with statistical methods. Almeida 
(2007) developed the association of ELECTRE with 
MAUT. Alencar et al. (2010) proposed a multicriteria 
group decision model using ELECTRE. Wang & 
Triantaphyllou (2008) analyzed the rank reversal 
problems in ELECTRE II and ELECTRE III. Hora & 
Costa (2009) developed an experiment with ELECTRE 
III/IV and found that the ELECTRE IV shown more 
stable than ELECTRE III.

4. Framework proposed to manage 
suppliers in strategic alliances

This framework is proposed to manage suppliers 
in strategic alliances, using a multicriteria method 
(ELECTRE III) to rank suppliers. It is distinguished 
by inserting in this context, specific criteria related 
to strategic alliances called soft factors. The use of 
MCDA approach enables this type of analysis to be 
made in a structured and systematic way, which 
facilitates the decision making process.

The ELECTRE III method was chosen for this 
application, considering the main characteristics of the 
decision problem. Thus, the following characteristics of 

Table 2. Characteristics and description of the problem.

Characteristics Description

Company approached in numerical application Supermarket

Configuration of company Small supermarkets which exist as independent firms or in small chains

Location of market Sao Paulo region

Main Products
Perishables at most, some groceries, beverages, cleaning supplies and personal hygiene 
(shared in 15 categories of goods)

Scale of purchasing Tend to be small, but may vary broadly.

Purchasing Managers
15 managers in charge of each category of goods
1 manager in charge of supplier relationship management

Criteria usually used for select suppliers Price/cost; quality and delivery on-time

Problems

1)Divergence of price on invoice delivery when compared with the budgets negotiated with 
the suppliers, which occurs in about 20% of total purchasing;
2) Loss rate of 10% in horticultural products, since, at the time of delivery, an inspection is 
made only on a small sample of lots.

Consequence related to problems
1)Rupture or shortage of the goods in the store;
2) Losses and customers complain on the quality of the products.

Policies 
1)In the first two purchases the company accepts the goods and issues an invoice to be 
discounted in the next purchase;
2) In the third purchase the company refuses to receive the goods.

Purchasing orders and Replenishment system
Manual
Automatic through EDI - Electronic Data Interchange

% suppliers covered by each system
90% Manual
10% Automatic

Decision maker Single decision maker – Supplier Relationship Manager

Problem
Selection of supplier including criteria related to strategic alliances including information 
sharing 

Objectives
Optimize the supply process and;
Offer a better service to customers.

Source: Adapted from Mainville et al. (2008).
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article, this methodology involved: i) analyzing the 
context of the problem (Section 4.1); ii) structuring 
the decision problem and identifying preliminary 
means-ends objectives and fundamental hierarchy 
objectives (Section 4.2), and iii) defining the set of 
criteria to measure the objectives (Section 4.3).

Therefore, the hierarchy of objectives of this 
decision context is shown in Figure 1.

Hence, as shown in Figure 1, the strategic objective 
at the top of the hierarchy is dedicated to managing 
suppliers; the fundamental objectives are: to minimize 
delays, wastes, divergences and conflicts with suppliers 
and, to increase the reliability of the supply process; 
the mean objective is: to select suppliers able to 
work with EDI technology and the ECR – Efficient 
Consumer Response system. In order to be aware to 
what extent suppliers are able to invest and implement 
EDI and ECR, it is necessary to evaluate the suppliers 
according to their performance under an appropriate 
set of criteria, which are related to the objectives set 
out in this numerical application. The appropriate 
set of criteria is described in the following section. 
It should be emphasized that the validation of these 
objectives and, consequently, the validation of the set 
of criteria, it was based on literature, considering the 
proposal of a generic framework that can be adapted 
by decision makers.

4.3. The definition of a set of criteria

In the context of the numerical application, this 
paper proposes the following set of five criteria:

Particularly in this case, given that most goods sold 
are commodity-type products, the lack of availability 
of items pushes customers to the competition and 
whenever this problem persists, this leads the company 
to losing a portion of the consumer market. This 
assertion is supported by Araz et al. (2007) who pointed 
out that purchasing activities are an important part 
of the overall operation of a company. Therefore, 
the ability of any company to maintain quality and 
meet delivery requirements depends directly on the 
performance of its suppliers.

Moreover, this problem is characterized as 
a selection of supplier problem - SSP, which is 
increasingly seen as a strategic issue by companies. 
Note that the decision problem in this paper has a 
single DM, who is the supplier relationship manager, 
and it is clear that the company needs a model to 
evaluate and select suppliers that includes additional 
criteria and not just those of price, quality and delivery 
on-time, in order to optimize the supply process and 
offer a better service to its customers.

4.2. Structuring the decision problem and 
defining the objectives

The structuring of a problem and its goals in 
a hierarchy helps to understand the context of the 
decision and to define the set of objectives and 
criteria, in addition to providing the basis for using 
quantitative modeling (Keeney, 1992). The strategy 
of value focused thinking (VFT) which Keeney (1992) 
put forward, addresses how values can be used to 
improve the decision making process. In the present 

Figure 1. Hierarchy of decision maker’s objectives.
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price, delivery and quality remain in the suppliers’ 
base. These suppliers are considered in this step. In 
order to define their suitability, it is necessary to 
evaluate their performance in accordance with the 
set of criteria, defined previously in Section 4.3. 
Given that most criteria, in this particular paper, are 
qualitative in nature, scales of assessment of Likert 
type were constructed.

The scales used in this paper were constructed 
in five levels and are based on the description of 
defined criteria, the values of which range from 1 to 
5. Keeney (1992) emphasized that the criteria should 
be measurable, operational, and understandable. 
In order to meet these properties, the scales were 
constructed to enable the differentiation of each 
level with regard to the consequences of the decision 
problem.

First of all, weights for the criteria were defined. 
Secondly the suppliers were evaluated based on the 
criteria. Thus, it was possible to construct a matrix 
of payoffs. In this matrix it is possible to visualize 
the performance of each alternative regarding each 
criterion. To illustrate the application method, this 
paper assumes there are six suppliers and five criteria, 
which are codified as follows: C1 - Agility in responding 
to customers; C2- JIT capability; C3 - Technological 
capacity; C4 - Interorganizational communication 
ability, and C5 – Cooperation. The performances of 
suppliers are shown in Table 3.

In this case, the performance of the alternatives vs. 
criteria has been uniformly distributed and rounded 
in order to discretize the decision problem. It is 
important to point out that due to this being a 
numerical application, the weights were based on 
those in the literature and the performance of the 
suppliers was generated randomly using Excel, which 
uses a uniform distribution. After the performance of 
each supplier was generated, based on the defined 
set of criteria, the method proceeded to ranking 
the suppliers. However, before proceeding with this 
step, the preference and indifference thresholds are 
established.

Agility in responding to customers: Responding 
quickly buyer’s demands/requests. This criterion may 
be measured by analyzing the order cycle time in 
days, the percentage of deliveries within the period 
specified by the customer, the rate of adherence to 
the schedule of delivery, among others (Vieira et al., 
2009).

JIT capability: The equipment and structure of 
the supplier company should be used according to 
the buyer’s needs. Production or delivery is pulled by 
demand. The stocks of raw materials are minimal and 
sufficient for a few hours of production. Suppliers 
must be trained, qualified and connected so as to be 
able to make deliveries of small lots at the frequency 
desired. This criterion is measured by the number of 
JIT tools implemented (Vieira et al., 2009).

Technological capability: Use of appropriate 
technology to ensure the availability of the product/
service to customers. The existence of computerized 
systems for data exchange and automatic purchasing 
orders such as EDI; appropriate technology to ensure 
the visibility of information such as ERP (Enterprise 
Resource Planning) and SCM software (Ellram, 1990; 
Yang et al., 2008; Vieira et al., 2009; Razmi & Rafiei, 
2010; Feng et al., 2010).

Interorganizational communication ability: The 
practice of maintaining open communication and 
frequent contact with the buyer on routine matters 
or about technical and organizational changes in 
the supplier company. It also covers the credibility of 
information, conducting periodic meetings, technical 
visits, personal contacts, e-mail, press, releases, and so 
on. This criterion can be measured by the percentage 
of accuracy and credibility of information throughout 
the period of the relationship period; the means of 
communicating changes in decisions and policies; the 
periodicity of holding meetings with teams dedicated 
to commercial and logistics processes (Ellram, 1990; 
Vieira et al., 2009).

Cooperation: Organizational links between supplier 
and buyer. Value of involvement that can motivate the 
supplier to expend considerable efforts on behalf of 
the buyer company. This criterion is affected by the 
nature of the linkage between partners and measures 
the availability of dedicated teams in the logistics; 
commercial; production and quality areas; % of savings 
achieved; % of reduction in waste generation and 
rework; % of improvements in cycle time of delivery 
and/or productivity (Bozarth & Handfield, 2008; 
Ting & Cho, 2008; Vieira et al., 2009).

4.4. Defining suitable suppliers

Assume that the company constantly evaluates 
its suppliers, as a result of which, only those able 
to attain minimal requirements in criteria such as 

Table 3. Matrix of performance Supplier vs. Criteria.

Alternatives
Criteria

C1 C2 C3 C4 C5

Weights 0.20 0.20 0.15 0.20 0.25

Supplier A - SA 5 4 4 5 3

Supplier B - SB 3 2 1 2 2

Supplier C - SC 3 1 3 2 1

Supplier D - SD 5 5 4 4 5

Supplier E - SE 4 2 2 4 3

Supplier F - SF 5 4 3 3 4
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that the alternatives with the best performances 
are respectively: SA/SD – SF – SE – SC – SB. The 
Credibility Matrix is also shown in Table 6 to facilitate 
the comparison of the data; it presented the same 
indexes because the veto threshold was not used in 
this specific situation. After analyzing these results, 
Table 7 gives the preference relations.

Based on the results presented in Table 7, regarding 
the preference relations generated after the pairwise 
comparison of the alternatives, it is seen that:

1)	Supplier A is preferred (P) to suppliers B, C, E and 
F and indifferent (I) to supplier D;

2)	Similarly, supplier D is preferred (P) to suppliers B, 
C, E, F and indifferent (I) to A;

3)	Supplier F is preferred (P) to suppliers B, C and E 
and at least as good as (P-) suppliers A and D;

4)	Supplier E is preferred (P) to suppliers B, C and at 
least as good as (P-) suppliers A, D and F;

5)	Supplier C is preferred (P) to supplier B and at least 
as good as (P-) suppliers A, D, E and F;

6)	Supplier B is at least as good as (P-) suppliers A, C, 
D, E, F.

By using the analysis of this matrix, the following 
preference relations are found in accordance with 
the DM’s judgments: Strong Preference (P); Weak 
Preference (P-) and Indifference (I). The relation 
of Incomparability (R), in this case was not found. 
Therefore, the alternatives that presented most relations 

4.5. Application of the ELECTRE III method

Based on data presented in Table 1, ELECTRE 
III-IV software, developed by the Lamsade - Université 
Paris Dauphine could be used. First of all, in order to 
carry out the processes of descending and ascending 
distillation, the two thresholds of indifference and 
preference deemed alpha and beta were defined. 
Initially, the thresholds for all criteria were set as 
being α=0.15 and β=0.30. Also, it was chosen not 
to consider the veto thresholds due to the suppliers 
having already gone through a prior selection process 
based on the criteria of price, quality and delivery. 
After the software was used to make the calculations, 
the median and final pre-orders were obtained, which 
enabled the suppliers to be ranked. In some cases, 
the DM may consider that there is no threshold of 
indifference and preference (q and p = 0), this is 
more common when the criteria have a qualitative 
assessment of the potential action. Any variation of the 
thresholds can change the ranking order. These results 
are presented in Figure 2 and Table 4, respectively.

According to the results presented in Figure 2, 
the distillation processes are convergent except by 
the alternatives SB and SC, which in the descending 
distillation were together at the fourth level, whereas 
in the ascending distillation SC was at the fourth 
level and in SB at the fifth level. This situation 
indicates that the model detected a very small 
difference in the performance of the two suppliers. 
If divergences between the distillations are found, 
the DM can examine and analyze these alternatives 
more closely due to their special sensitivity, regarding 
non-comparability. Thus, the DM can decide to 
investigate this situation or review some parameters 
to gain more confidence in the results found. This 
is a particular situation found for this kind of DM’s 
preference structure, in which an incomparability 
relation among consequences should be considered.

Table 4 shows the ranking results according to 
the median and final pre-orders.

Also, it can be seen from Table 4, that both 
pre-orders: the median and final ones generated the 
same ranking of the alternatives, which prove that 
the model’s parameters do not need to be revised 
and that it was able to compare the alternatives. 
The Concordance and Credibility indexes were also 
generated and are given in Table 5.

The alternatives were compared pairwise, by 
analyzing the statement aSb. Thus, the Concordance 
Matrix shown in Table 5 was obtained. The results 
can be detailed as per in Table 6.

Therefore, the Concordance Matrix proves the 
ranking provided by distillation processes (Figure 2) 
and median and final pre-orders (Table 4) and shows 

Figure 2. Distillation processes.

Table 4. Ranking of alternatives.

Rank Median pre-order Final pre-order

1º SA - SD SA - SD

2º SF SF

3º SE SE

4º SC SC

5º SB SB
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Initially the thresholds of indifference and preference 
were set at α=0.15 and β=0.30. Variations in them 
can demonstrate how the values provided by the DM 
are sensitive, which helps him/her to review some 
parameter if necessary or whether he/she is secure, 
before proceeding with the decision. Thus, in order 
to carry out a sensitivity analysis, the thresholds of 
indifference and preference for all criteria were re-set 
to α=0.25 and β=0.40 and, α=0.35 and β=0.50, 
bearing in mind that the measurement scale is 
qualitative and the same for all criteria. The results 
can be visualized in Table 8.

Also, note from Table 8, that both pre-orders: 
median and final, with respectively α=0.25 and 
β=0.40 and, α=0.35 and β=0.50 generated the same 
ranking. However, when compared with the values of 
the thresholds first set, namely α=0.15 and β=0.30, 
there was an inversion between SB and SC, and a 
ranking with six positions was generated, in which 
the alternative SD is ranked in first position and 

Table 5. Matrices of Concordance and Credibility indexes.

Concordance matrix Credibility matrix

SA SB SC SD SE SF SA SB SC SD SE SF

SA 1.00 1.00 1.00 0.67 1.00 0.86 SA 1.00 1.00 1.00 0.67 1.00 0.86

SB 0.00 1.00 0.81 0.00 0.19 0.00 SB 0.00 1.00 0.81 0.00 0.19 0.00

SC 0.00 0.67 1.00 0.00 0.19 0.19 SC 0.00 0.67 1.00 0.00 0.19 0.19

SD 0.76 1.00 1.00 1.00 1.00 1.00 SD 0.76 1.00 1.00 1.00 1.00 1.00

SE 0.14 1.00 0.81 0.24 1.00 0.24 SE 0.14 1.00 0.81 0.24 1.00 0.24

SF 0.57 1.00 1.00 0.24 0.76 1.00 SF 0.57 1.00 1.00 0.24 0.76 1.00

Table 6. Description of the results with credibility index.

Alternative Relation Alternative
Credibility 

Index

SA
At least almost 
as good as

SB 100%

SC 100%

SD 67%

SE 100%

SF 86%

SB

Worse than
SA 100%

SD 100%

At least almost 
as good as

SC 81%

SE 100%

SF 86%

SC

Worse than
SA 100%

SD 100%

At least almost 
as good as

SB 67%

SE 19%

SF 19%

SD
At least almost 
as good as

SA 76%

SB 100%

SC 100%

SE 100%

SF 24%

SE
At least almost 
as good as

SA 14%

SB 100%

SC 81%

SD 24%

SF 24%

SF
At least almost 
as good as

SA 57%

SB 100%

SC 100%

SD 24%

SE 76%

of strong preference (A, D) were ranked as the best 
alternatives i.e. ranked as the first; the alternatives F, 
E had an intermediary performance and were ranked 
as second and third respectively; alternatives C and 
B, had the worst performance appearing in the last 
position of the ranking.

4.6. Sensitivity analysis

If necessary, the parameters of the model can 
be reviewed by means of a sensitivity analysis, for 
example by varying the parameters alpha and beta. 

Table 7. Preference relations Matrix.

Preference relations matrix

SA SB SC SD SE SF

SA I P P I P P

SB P- I P- P- P- P-

SC P- P I P- P- P-

SD I P P I P P

SE P- P P P- I P-

SF P- P P P- P I

Table 8. Ranking of alternatives after varied α=0.25 and β=0.40 
and α=0.35 and β=0.50.

Rank

α=0.25 and β=0.40 α=0.35 and β=0.50

Median
Pre-order

Final
Pre-order

Median
Pre-order

Final
Pre-order

1º Supplier D Supplier D Supplier D Supplier D

2º Supplier A Supplier A Supplier A Supplier A

3º Supplier F Supplier F Supplier F Supplier F

4º Supplier E Supplier E Supplier E Supplier E

5º Supplier B Supplier B Supplier B Supplier B

6 Supplier C Supplier C Supplier C Supplier C
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no interaction with the DM and, due to scale of 
assessment of alternatives under a set of criteria is not 
validated by means of a methodological procedure, 
considering that it is not the main objective of this 
article. On the other hand, the numerical application 
does not downgrade the proposal, considering that 
it provides a more generic view of the segment 
approached, which can be used as base by managers 
in order to make decision in this context. Furthermore, 
it can motivate the researchers of supplier selection; 
to incorporate to traditional criteria those called 
soft factors.

For further researches it is suggested to analyze 
the interaction between criteria chosen for the 
framework based on study of Figueira et al. (2009). 
Besides that, studies considering the rank reversal 
problems could be developed as per demonstrated 
by Wang & Triantaphyllou (2008) and Hora & Costa 
(2009). Studies with the objective of validate scales 
of assessment of alternatives under the set of criteria 
composed by soft factors are also needed. Also, it 
is suggested more studies related to supermarket 
segment, including real life applications applying 
the systematic framework proposed in this article.

Furthermore, it is suggested the development 
of studies similar to those developed by Vieira et al. 
(2009), including MCDA methods. Also, studies 
approaching the differences among small, medium 
and large supermarkets related to purchasing and 
supplier selection strategies, similar to Mainville et al. 
(2008), including multicriteria perspective.

Nevertheless it is important to emphasize that 
for each case, specific indicators should be chosen 
that correctly represent the goals to be achieved 
in the decision making process. There are many 
contexts of supplier selection problem and also, 
many types of strategic alliances with suppliers 
(co-development; co-design; co-production; resources 
sharing; technology transference; information sharing; 
knowledge sharing, among others); for this reason 
it is important to adapt the set of criteria covering 
the particularities of the problem.

alternative SA in second. As stated, in qualitative 
judgments, varying alpha and beta can change the 
rankings. The preference relations were altered as a 
result of the variation of parameters, according Table 9.

As can be seen from Table 9, the preference 
relations with the parameters α=0.25 and β=0.40 
and, α=0.35 and β=0.50, are the same. Nevertheless, 
comparing these results with the first preference 
relations in Table 4, the parameters of which were 
set at α=0.15 and β=0.30, the alternatives SA, SD, SB 
presented some divergences. This fact denotes that 
these alternatives are very sensitive and demands closer 
examination by the DM so that he/she becomes more 
confident in the results. The DM should analyze the 
reasons for the non-comparability of these alternatives 
and, if possible, obtain more information about this 
before deciding if the ranking is appropriate.

5. Concluding remarks

The main contribution of the model proposed 
is to improve the process for selecting suppliers for 
strategic alliances by taking multiple criteria called 
‘soft factors’ into account and evaluating them using 
a MCDA approach through a systematic procedure. 
Based on the results presented previously, it is noted 
that by applying an MCDA method, DMs had the means 
by which to structure the problem of evaluating and 
selecting suppliers as partners in strategic alliances in a 
formal way. This significantly reduces the subjectivity 
and risk of the decision making process.

Thus, evaluating and selecting the most appropriate 
suppliers for alliances, for which there should be 
suitable and balanced performance indicators, is 
essential in the present business environment. In 
addition, by continuously evaluating the performance 
of its partners, the company can provide them with 
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