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Abstract  Supplier selection is a strategic purchasing decision that affects the total performance of every company. That 
decision is a multicriteria problem and a complex process that requires the use of several often conflicting criteria. This paper 
presents a comparative study between the selection of suppliers of goods and that of suppliers of logistics services in terms of 
criteria and methods. It shows that some criteria are more specific to logistics services than products and vice versa. Moreover, 
the importance order of these criteria in both cases is not the same. In terms of methods, they can be classified in seven 
categories namely: linear weighting models, statistical/probabilistic approaches, artificial intelligence, mathematical 
programming, methods based on costs, outranking methods, and hybrid approaches. 
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1. Introduction 
In today’s business world, a company can not be 

competitive without working in close collaboration with 
external partners. The concept of Supply Chain Management 
(SCM) emerged in this direction and seeks to optimally 
manage the physical and information flows exchanged 
between all actors in a supply chain, namely: suppliers of 
goods, Third-Party Logistics providers (3PL), customers, 
wholesalers, etc.  

Among these actors, there are suppliers of goods and 3PL. 
On one hand, the supplier selection of goods is one of the 
most critical activities in purchasing or procurement process 
that commits significant resources, ranging from 40% to 80% 
of total product cost[1]. On the other hand, the logistics 
services such as transportation and warehousing account a 
large part of the total logistic cost. 

Note that there are main differences between the 
purchasing of goods and the purchasing of services. Services 
are intangible and heterogeneous in the same manner as 
goods. Moreover, whereas the production and consumption 
of goods can be separated, those of services usually occur 
simultaneously. Finally, goods can be stocked, while 
services have to be delivered at the moment they are needed. 

However, working with the suppliers of goods/services 
involves the selection of those that can meet the needs of 
their customers and with whom the company can maintain  
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long-term relationship. This selection is a multicriteria 
problem and a complex process that requires various 
quantitative and qualitative criteria such as price, quality, 
delivery, reputation, etc. Some criteria are developed with 
specific customers needs while others are common for all 
circumstances. To solve this problem, several methods are 
proposed in the literature related to supplier selection of 
goods and only few in the case of 3PL selection.  

In the case of supplier selection of goods, our analysis will 
be referred to the studies done by many authors[2-6]. In the 
case of 3PL selection, we refer to the only studies to our 
knowledge that have addressed an overview on this issue, 
which are those of Aguezzoul[7-9].  

The aim of this paper is to present a study on supplier 
selection of goods versus 3PL selection. It is thus organized 
as follows: 3PL characteristics are presented in the next 
section. Section 3 discusses the criteria used for selecting 
suppliers of goods and 3PL. In section 4, different methods 
for evaluating the performance of suppliers of goods and 
3PL are described. Conclusions and future research are given 
in the final section.  

2. Characteristics of 3PL 
Much has been written in recent years about outsourcing 

logistics activities and this outsourcing can be defined as an 
activity entrusted to a 3PL instead of being achieved 
internally[10]. It also involves activities carried out by a 3PL 
on behalf of a shipper and consisting of at least management 
and execution of transportation and warehousing. In addition, 
other activities can be included such as inventory 
management, information related activities, such as tracking 
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and tracing, value added activities, such as secondary 
assembly and installation of products, or even SCM[11].  

The 3PL can perform the logistics functions of their 
customer either completely or only in part[12-13] and 
currently, they have their own warehouses, transport fleets 
and their credits are often deployed throughout the world. 
Most 3PL have specialized their services through 
differentiation, with the scope of services encompassing a 
variety of options ranging from limited services to broad 
activities covering the supply chain. An overview of 
supplied logistics activities is shown in table 1[14]. 

Table 1.  Activities associated with 3PL 

Logistics 
processes Activities 

Transportation 

Road rail air sea, intermodality management, shipping, 
forwarding, package express carrier, customs brokering, 

(de) consolidation, perishable/hazardous goods 
management, freight bill payment/audit. 

Distribution 
Order fulfilment and processing, picking, sorting, 

dispatching, post-production configuration, installation 
of products at customer’s site. 

Warehousing Storage, receiving, cross-docking, (de) consolidation, 
perishable/hazardous goods. 

Inventory 
management 

Forecasting, slotting/lay out design, location analysis, 
storage/retrieval management. 

Packaging Design, labelling, assembly and packaging, palletizing. 

Reverse 
logistics 

Pallets flows management, recycling, reuse, 
remanufacturing disposal management, repair, testing 
and products serving, return shipment management. 

As mentioned in Aguezzoul[7-9], the most recent studies 
conducted on the 3PL are generally the results of many 
exploratory surveys that focus on reasons for, benefits and 
risks of outsourcing decision; modeling, planning and 
evaluation of the integrated logistics network for 3PL; 
analysis of relationships between 3PL and others supply 
chain members; and finally 3PL selection and evaluation. 

The following section will detail the main criteria for 
suppliers selection of goods versus 3PL selection. 

3. Selection Criteria 
As mentioned previously, the supplier selection is a 

multi-criteria problem and hence a complex process because 
it involves various conflicting criteria. In the case of supplier 
selection of goods, the earliest writings are those of 
Dickson[15] which, from a survey of 274 Canadian and US 
firms members of the National Association of Purchasing 
Managers (NAPM), have identified 23 criteria used by 
businesses in the 60 to select their suppliers. Moreover, 
Weber et al.[16] reviewed, annotated, and classified 74 
articles appeared during 1966-1990 period. They showed 
that the criteria mentioned by Dickson are still studied in 
most articles. In their analysis of more than 110 papers 
published during 1990-2001 period, Cheraghi et al.[17] have 
identified 30 criteria and showed that some criteria 
mentioned by Dickson and Weber are no longer used. 

Table 2 bellow gives the relative importance of each 
criterion from 1996 to 2001.  

Table 2.  Criteria rank of supplier selection from 1966 to 2001 

Criteria 1966 1966-1990 1990-2001 

Quality 1 3 1 

Delivery 2 2 2 

Performance history 3 10 13 

Warranties and claim policies 4 15 -- 
Production facilities & 

capacity 5 4 6 

Price 6 1 3 

Technical capability 7 5 5 

Financial position 8 9 7 

Proceducal compliance 9 14 17 

Communication system 10 13 12 
Reputation & position in 

industry 11 8 29 

Desire for business 12 14 -- 

Management & organization 13 7 8 

Operating controls 14 11 -- 

Repair service 15 10 4 

Attitude 16 8 11 

Impression 17 12 18 

Packaging ability 18 11 -- 

Labor relations record 19 13 30 

Geographical location 20 6 14 

Amount of past business 21 15 -- 

Training aids 22 13 -- 

Reciprocal arrangements 23 13 19 

Reliability -- -- 9 

Flexibility -- -- 10 

Consistency -- -- 15 

Long-term relationship -- -- 16 

Process improvement -- -- 20 

Product development -- -- 21 

Inventory costs -- -- 22 

JIT -- -- 23 

Quality standards -- -- 24 

Integrity -- -- 25 

Professionalism -- -- 26 

Research -- -- 27 

Cultural -- -- 28 

As indicated therein, changing industrial context with the 
JIT concept has changed the degree of importance of these 
criteria. Weber emphasizes the importance of the 
geographical location of the supplier, which occupies the 6th 
rank, while this criterion has occupied the 20th place in 1966. 
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In 2001, this criterion is no longer a major criterion. Indeed, 
with the globalization of markets and the development of 
global logistics, suppliers are selected from the whole world, 
especially in the developing countries for their low cost. 
Similarly, criteria related to warranties and claim policies, 
desire for business, operating controls, packaging ability, 
amount of past business, and training aids are no longer 
considered in 2001 and that new criteria have emerged such 
as flexibility, reliability, JIT, research, process improvement, 
Product development, etc.  

Finally, delivery, quality, and price remain the most 
significant criteria from 1966 to 2001. Delivery criterion 
remained at the same importance during these three periods. 

In the most recent study of Ho et al.[6], the authors 
analyzed 78 articles published in the period from 2000 to 
2008 and showed that 14 main criteria are affecting the 
supplier selection process. Figure 1 below shows the level of 
relative importance of each of these criteria. It also includes 
new criteria that were not present in the original list of 23 
criteria of Dickson and that are developed with the growth of 
new business needs. Among these new criteria, there are 
research/development, flexibility, relationship, risk, and 
safety/environment. The suppliers participate actually in the 
process of development of final product and must maintain a 
long-term relationship with the buyer in order to gain 
together competitive advantages. In current context of 
sustainable development and economic globalization, the 
criteria related to risk, safety and environment are also 
considered and they are at the same rank (12th) than 
relationship criterion. 

 
Figure 1.  Criteria for supplier selection of goods (2010) 

Table 2 and figure 1 show that quality, price, and delivery 
are still the most commonly used criteria in the process of 
supplier selection of goods, up to now. Some criteria such as 
financial position, and manufacturing capability are at the 
same level of importance in 1991 than in 2010, while for 
others such as service (repair service for example), this level 
has evolved faster by moving from 15th place in 1966, 10th in 

1991,  4th in 2001, and then to 5th in 2010. 
In the case of the 3PL selection, we refer to our recent 

studies[7-9], which present a review of literature of 47 
papers published during 1993-2011 period. The analysis of 
these two studies shows firstly that main work on 3PL 
selection are empirical in nature and are generally related to a 
region/country, industrial sector considered, and logistics 
activities outsourced; and secondly this selection requires the 
use of several often conflicting criteria. Figure 2 shows the 
relative importance of the 15 key criteria identified.  

 
Figure 2.  Criteria for 3PL selection (2010) 

As in the case of supplier selection of goods, 
safety/environment and risk are the least important criteria. 
That represents a great limitation in the current context of 
sustainable development. 

As shown in figures 1 and 2 above, several criteria are 
used in both supplier selection of goods than 3PL selection. 
However, the importance order of these criteria in both cases 
is not the same. Indeed, according to the latest study on 
supplier selection of goods[6], quality is the most important 
criterion, followed by delivery, and price. In the case of 3PL 
selection, price occupies the first position, followed by 
quality, and services, while delivery comes to 6th position. 
Services criterion is very important in the 2nd case since 3PL 
are suppliers of services. The reciprocal relationship between 
buyer and 3PL is also very important in the current industrial 
context for effective coordination and cooperation between 
them. This relationship is promoted through the use of 
technology (information system, logistics equipment, etc.). 
We note that certain criteria cited in the case of 3PL selection 
such as expertise/competence, experience, and size are not 
mentioned in the case of supplier selection of goods, but can 
be integrated with other criteria.  

4. Selection Methods 
The main methods for supplier selection of goods have 
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been classified according to seven categories: linear 
weighting models, statistical/probabilistic approaches, 
artificial intelligence, mathematical programming, methods 
based on costs, outranking methods, and hybrid approaches. 

4.1. Linear Weighting Models  

These models place a weight on each criterion and provide 
a total score for each supplier by summing up the supplier 
performance on the criteria multiplied by their associated 
weights. The main methods in this category are: Analytic 
Hierarchy Process (AHP), Analytic Network Process (ANP), 
TOPSIS (Technique for Order Preference by Similarity to 
Ideal Solution), and SMART (Simple Multi-Attribute Rating 
Technique): 
▪ AHP is a process that involves structuring multiple 

choice criteria into a hierarchy, assessing the relative 
importance of these criteria, comparing suppliers for each 
criterion, and determining an overall ranking of the 
suppliers. 
▪ ANP approach, which is a more general form of AHP, 

represents interdependencies of the higher-level elements of 
the hierarchy, from lower-level elements and also of the 
elements within their own level. 
▪ TOPSIS method is based on the idea, that the chosen 

supplier should have the shortest distance from the positive 
ideal solution and on the other side the farthest distance of 
the negative ideal solution. 
▪ SMART uses the simple additive weight method to 

obtain total values for individual suppliers, helping to rank 
them according to order of preference. 

4.2. Statistical/Probabilistic Approaches 

Most statistical methods used are mean and correlation 
and that refer to the data gathered from the empirical studies. 
Other statistical/probabilistic methods cited in literature are: 
payoff matrix, vendor profile analysis, fuzzy set theory, 
factor analysis, interpretive structural modelling (ISM), 
cluster analysis, and binary logit: 
▪ Payoff matrix, defines several scenarios of future 

behaviour of suppliers. In each scenario, a note is likely 
associated overlooked criteria. The selected vendor is the 
one that has a stable note under different scenarios. 
▪ Vendor profile analysis assumes a probabilistic function 

for each supplier with respect to each criterion. By 
simulation, the behaviour of suppliers is estimated.  
▪ Fuzzy set theory allows to model uncertainty and 

imprecision of weights assigned to criteria. 
▪ Factor analysis is a statistical approach that analyzes 

interrelationships among a large number of variables (criteria) 
and explains these variables in terms of their common 
underlying dimensions (factors). 
▪ ISM is an analytical method for determining the 

relationships between criteria and their levels of importance 
in order to classify them en sectors. It allows the 
identification of dependent criteria and independent criteria. 
▪ Cluster analysis is a statistical method to group suppliers 

in a number of clusters. The differences between the 
suppliers of the same cluster should be minimal and those 
between suppliers of different clusters must be significant. 
▪ Binary logit model or logistic regression model is used 

when the dependent variable is not continuous but instead 
has only two possible outcomes, 1 or 0. For example, the 
dependent variable is the transaction dummy. If a transaction 
between a buyer and a supplier occurs, the value of this 
variable will be 1; otherwise, it will be 0. 

4.3. Artificial Intelligence  

Artificial intelligence aims to integrate qualitative factors 
and human expertise in the selection process. The three main 
systems that characterise the artificial intelligence are: expert 
systems, CBR/RBR (case-based reasoning/rule-based 
reasoning), and ANN (artificial neural networks): 
▪ Expert systems are used to represent knowledge and 

expertise which professionals hold on the suppliers as well as 
the information collected from the literature on the various 
stages of their selection such as the formulation of criteria. 
▪ CBR/RBR is a technique for solving the present problem 

through adjusting by way of similar past problems. It’s used 
to select the best supplier based on the previous successful 
and relevant cases. 
▪ ANN represents an information-processing technique, 

developed to simulate the functions of a human brain. It can 
deal with the complexity and conflicts existing in selecting 
supplier through its two characteristics: learning and recall. 
Learning is the process of adjusting a network model to 
produce the desired output. Recall is the process of 
providing an output for a given input in accordance within 
the trained model. 

4.4. Mathematical Programming  
Mathematical programming models generally consist of 

one or more objective functions to be optimized with or not a 
set of constraints faced by the decision-maker. The main 
methods in this category are: linear/nonlinear programming, 
mixed integer linear/nonlinear programming, goal 
programming, and multi-objective programming. 

Data Envelopment Analysis (DEA) is also used in this 
category as a mathematical programming technique for 
assessing the comparative efficiencies of decision-making 
units where the presence of multiple inputs and outputs 
makes comparison difficult. 

4.5. Methods Based on Costs 

These techniques are quite complex and require the 
identification and calculation of costs generated by the 
various activities involved in the purchase transaction such 
as the quality control of products, transportation, 
administrative costs, etc. The models classified in this 
category are: Activity Based Costing (ABC), and Total Cost 
of Ownership (TCO): 
▪ ABC is a costing model that identifies activities in an 

organization and assigns the cost of each activity resource to 
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all products and services according to the actual 
consumption by each. It's used to select suppliers who 
minimize the total additional costs associated with the 
purchase decision. 
▪ TCO is a method of calculating both the direct and the 

hidden costs of an equipment purchase. It includes the 
purchase price and all the underlying operational costs such 
as quality, inspection, delivery, etc.  

4.6. Outranking Methods 

Outranking methods serve as one alternative for 
approaching complex choice problems with multiple criteria 
and multiple participants. The outranking indicates the 
degree of dominance of one alternative over another and 
provides the (partial) preference ranking of the alternatives. 
Most outranking methods build a preference relation 
between alternatives using the concordance / 
non-discordance principle. This principle leads to declaring 
that an alternative is “superior” to another, if the coalition of 
attributes supporting this proposition is “sufficiently 
important” (concordance condition) and if there is no 
attribute that “strongly rejects” it (non-discordance 
condition). The most used is ELECTRE (ELimination and 
Choice Expressing Reality) method.  

4.7. Integrated Approaches 

Methods integrating two or more of different methods 
mentioned above are also discussed in the literature.  

Table III below indicates the number of articles that 
proposed each of the different methods mentioned 
previously in the case of supplier selection of goods vs 3PL 
selection. This number includes the methods used 
individually or combined with others. 

Of all the methods proposed in the case of supplier 
selection, this table shows that some methods are not yet 
used in the case of 3PL selection, especially SMART method, 
statistical/probabilistic approaches (fuzzy set theory, factor 
analysis, payoff matrix, and vendor profile analysis), and 
ABC method. Moreover, some methods such as AHP, 
mathematical programming, and DEA are widely proposed 
in the case of supplier selection of goods 

5. Conclusions 
Based on an analysis of studies recently published on 

supplier selection (goods, logistics services), this paper 
allows drawing the following conclusions: 

Firstly, supplier selection decision is complex and requires 
the use of several often conflicting criteria. Some criteria are 
more specific to services than products and vice versa.  

Secondly, few methods of 3PL selection are published in 
comparison with those used in the case of supplier selection 
of goods. These methods can be classified in seven 
categories namely: linear weighting models, 
statistical/probabilistic approaches, artificial intelligence, 

mathematical programming, methods based on costs, 
outranking methods, and hybrid approaches.  

Thirdly, and as mentioned in[7-9], the main studies on 
3PL selection are empirically and mean/correlation remains 
the most widely used method. Moreover, little attention is 
given to the application of statistical/probabilistic models 
such as fuzzy set theory, factor analysis, vendor profile 
analysis, and payoff matrix; and models based on total cost 
such as ABC. For mathematical models, they are mainly 
used in modelling, optimization, planning and evaluation of 
the integrated logistics network for 3PL. 

This study will provide research opportunities on the 
implementation of such models, especially those that take 
into account criteria related to the environment issues in the 
current context of sustainable development. 

Table 3.  Methods for supplier selection of goods vs. 3PL 

Methods Suppliers of goods 3PL 

Linear weighting models 

AHP 24 5 

ANP 5 5 

TOPSIS 0 3 

SMART 5 0 

Statistical/probabilistic approaches 

Fuzzy set theory 3 0 

Factor analysis 1 0 

ISM 1 2 

Cluster analysis 1 1 

Binary logit 0 1 

Payoff matrix 1 0 

Vendor profile analysis 1 0 

Artificial intelligence 

Expert systems 1 1 

CBR/RBR 9 4 

ANN 4 1 

Mathematical programming 

Mathematical programming 25 9 

DEA 21 2 

Methods based on cost 

ABC 2 0 

TCO 2 1 

Outranking methods 

ELECTRE 1 1 
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