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Abstract 
Logistics operators designated as Third-Party-Logistics (3PL) are responsible for logistics operation process execution. 
In this case study, the logistics operator is Transaire and it has product management and distribution functions up to the 
final customer (Eurest unit), playing a key role in the supply chain. In order to promote a continuous improvement of 
operations, Eurest, a provider of catering services, performs a performance evaluation of the logistics process based 
on a set of performance indicators established in accordance with the company's strategic objectives. The present paper 
will focus on two main goals. The first one is to address the KPI (Key Performance Indicator) gap between expected 
performance from Eurest and the actual performance from its logistic operator. The second one is to determine the 
relevance of the KPIs for improvement of the logistic operator process and to suggest new KPIs that are more suited 
not only to the logistics process, but also to Eurest's needs. This paper includes a brief presentation of the company 
and a review of the literature on theoretical concepts regarding logistics operators in Portugal and the industry, in which 
Transaire is integrated. Based on the knowledge acquired in the previous stage, a causal map that structures the 
problem was developed. At last, it also approaches the thematic of the performance evaluation. The map was then used 
to determine KPIs, which are applied in a multicriteria evaluation model created to measure their aggregated 
attractiveness, allowing analysis of the overall performance of the OL on the process.  Keywords: logistic operator, 
logistic process, performance evaluation, KPI, multicriteria evaluation.
 

1 INTRODUCTION

According to the definition of the Council of Supply Chain 
Management, logistics consists of a set of processes that 
encompasses the planning, implementation and control of 
the flow of goods, services and information [1]. Logistic 
operators in Portugal represent an expanding economic 
sector, both in terms of technology, turnover, number and 
qualification of employees [2]. The logistic operator is usually 
responsible for a large number of roles, including handling 
packages and their materials, receiving, confirming, 
verifying, arranging and then picking, sending the last activity 
for the preparation of the orders to be dispatched, and, 
finally, distribution and delivery to the customer. From the 
moment a customer places an order, the whole process 
since placing the order to the respective shipment must be 
subject to measurements that allow its performance 
evaluation (control). This process, which originates in the 
request from the customer and ends with the delivery, 
incorporates tangible goods and associated information, 
such as delivery notes (issued by the holder of the goods), 
quantity to be delivered (defined by the customer), invoices 
(issued by the holder of the merchandise), among others that 
serve as means of control and monitoring of the logistics 
process [2]. Globalization is one of the main reasons that 
lead companies to hire logistics services to concentrate 
exclusively on their core business [3], in which they are more 
efficient. Subcontracting of logistics services has 
experienced a sharp increase, largely because of advances 
in information technology and the emergence of the Internet 

Age [4]. In a study of global logistics outsourcing [5], they 
concluded that 12% of company sales revenues are 
allocated to meet logistics costs (both in-house and 
outsourced). Of this total, an average of 42% is dedicated 
only to outsourcing logistics. It should also be noted that 88% 
of the companies that participated in that study are satisfied 
with the relations maintained with their service providers. In 
Portugal, only 10 to 12% of companies working in the retail 
or industrial sector are subcontracting this type of service, 
which is quite small comparing to countries such as Spain 
(25%) or the United Kingdom (50%), the last one being the 
world leader in this practice [6]. As one of the areas of 
growing importance for the world economy, logistics is also 
one of the biggest expenses for businesses, although it 
differs depending on the sector in which it operates. 
Consequently, in today's competitive environment there is a 
pressing need to control logistics costs. In this sense, 
performance evaluation has proven to be a successful tool in 
achieving business objectives [7]. As such, Eurest, a 
restaurant services provider, felt the need to carry out an in-
depth study in order to develop a performance evaluation 
model for its logistics operator - Transaire. It is important to 
emphasize that this is a common problem to other 
companies, therefore the present work may have impact in 
other contexts. The changes in the business context based 
on globalization have required changes in the way 
companies work. Concepts such as competitive advantage 
and core competence are now intrinsic to large organizations 



in the sense that they focus all their know-how on their 
business activities and allocate services or activities that do 
not address their core competence to other companies [8]. 
Some authors argue that third party logistics providers (3PL) 
can provide a more inexpensive service, compared to when 
companies carried them out by themselves [9]. The 
performance of companies providing outsourcing services is 
crucial and for this, must be always monitored and evaluated. 
Logistics operators are very important actors in the 
performance of a supply chain and have been increasingly 
hired for their services. So, there are a few new studies that 
try to understand how they deal with the performance 
management process [7]. According to some authors, many 
of the companies that provide logistics services are small 
companies that do not have any type of strategic plan, 
making it imperative to develop performance measures to 
support their management [5]. However, the way companies 
interact with performance management processes is still little 
explored, because this issue involves conflicting 
relationships and objectives between the entities involved: 
the service provider and the service contractor. Portugal, 
when compared to other countries such as Spain and the 
United Kingdom, is a country where companies do not resort 
to subcontracting logistics services. However, in this 
industry, the most subcontracted activities in Portugal are 
storage, transportation, physical distribution, inventory 
management and reverse logistics. Initially, logistic operators 
acted mainly in the first three activities mentioned (storage, 
transport and distribution). However, with the evolution of 
offers related to the provision of services to customers, 
logistics operators were pressured to develop skills related 
to other areas in which their intervention would value the 
product and service [5].The main reasons for these 
subcontracting are increased flexibility and shorter customer 
response times, increased capacity in the supply chain and 
the ability to contract a company to take advantage from their 
better and greater know-how. The main causes for the end 
of contracts with logistics operators are essentially the fear 
of losing control over the company and its activities, and 
cultural differences between organizations. The main 
objective of this work is the performance evaluation of the 
logistics operator of Eurest, designated throughout this work 
as Transaire. To this end, it will be necessary to define a set 
of KPIs (Key Performance Indicators) suitable for the 
monitoring and control of the logistics process of the latter. 
These indicators should be consistent with both the strategic 
objectives of the company contracting (Eurest) and those of 
the contractor (Transaire). Therefore, the defined KPIs will 
be used to create a multicriteria evaluation model in order to 
produce a performance measurement system that fits the 
real needs of the company. Based on the multicriteria model, 
a visual interface (dashboard) will be developed to allow 
Eurest to monitor Transaire's operational performance. In a 
more synthetic way, the objectives to be achieved with this 
work are the following: identify the indicators that Eurest 
currently uses to evaluate Transaire's performance; review 
the literature to identify the main methods used to solve the 
problem under study or similar problems; propose new 
performance indicators (KPIs) based on the conclusions 
drawn in this work; create a multi-criteria Transaire 
performance evaluation model, taking into account 
developed KPIs and, develop a tool to monitor Transaire 
process performance. 
2 LITERATURE REVIEW 

In this section, a review of the literature is presented in a 
rather synthetic way.  
The state of art will aim to identify the main methods used to 
solve the problem under study. With this, the literature review  
will focus on the theme of performance evaluation in different 

contexts, which will support the theoretical concepts and 
definitions applied throughout the present work. The present 
work develops a content analysis, ensuring the validity of the 
results and conclusions. Based on the problem under study 
- evaluation of performance logistic of Eurest – a state of art 
was organized as follows: performance measures, 
performance evaluation models, problem structuring (with 
special focus on cognitive maps), the multicriteria decision 
support evaluation, and finally, dashboards.   
PERFORMANCE MEASURES 
Performance measures can be traced back to accounting 
systems where they only have a financial and non-qualitative 
component. The evolution of these can be split into two 
stages. The first stage began in 1880 and the second in 
1980. The 1880s focused on the relevant costs for the 
company, incorporating financial measures such as profit 
and return on investment [10]. These measures were all 
based on a financial perspective, focused on the internal 
structure of the company and showed greater concern with 
the individual performance of each department and not with 
the performance of the company as a whole [11]. In this way, 
other critical factors for the success of the business that were 
not of financial nature, were not considered. This concept of 
performance measurement was criticized [11] because it 
was considered inappropriate to manage and monitor 
business, and it was here that the second stage began, 
accompanied by the emergence of some arguments that 
emphasized the need of financial and non-financial 
measures in order to be in line with the business strategy. 
Over the years, the business structure of organizations has 
also evolved and Performance Measurement Systems 
(PMS) have also been following this evolution, going from a 
cost-based system (before 1980) to a system that privileged 
the mix between financial and non-financial measures (1990) 
and finally to an integrated approach system (21st century) 
[12]. 
PERFORMANCE MEAUSURES AND LOGISTICS 
OPERATOR  
According to Skjoett-Larsen (2000), it is often a practice of 
companies that focus on their core competencies to 
outsource strategies by hiring a service company that 
specializes in the functions they want to see subcontracted 
[13]. According to this author, logistics operators have long 
stopped to be a simple mean of achieving cost efficiency. 
Today, these 3PL services are much more than that, as they 
represent a competitive advantage in terms of more flexible 
solutions that have as a priority the service level. In this way, 
the KPIs appear as vital to the evaluation of performance, 
ensuring the maintenance of the standards of contracted 
services. However, logistic companies are usually vulnerable 
with few capacities to efficiently adopt performance 
indicators and, in turn, decide which ones are the most 
important for success [14]. This issue often leads logistics 
operators to wonder what indicators to use and when to use 
them. In this sense, logistics managers need to continue 
trying to answer some questions, such as: how to prioritize 
indicators and how to build a hierarchical relationship with 
the purpose of identifying the influences and 
interdependencies between them.  As a solution to this 
problem, there is the multicriteria decision support analysis 
(MCDA) [15] that serves to identify key performance 
indicators and determine their interdependencies. Following 
the line of thought of Bourne et al. (2000), the measurement  
and evaluation of logistic performance leads the logistic 
operator to make a self-analysis and review of its processes, 
culminating many times in a reengineering of the same and 
in the revision of its objectives. The logistic operator - as a 
link of the entire supply chain - performance will have a direct 
impact on the operation of the same. In this sense, it is 
essential to have the opinion of all the entities involved in the 



 

supply chain. A very practical example and also the most 
common one today is the issue of operating costs. From the 
perspective of the logistics operator, the lower these are, the 
better. On the other hand, in the view of the company that 
hires the service, its main interest and concern is often the 
fulfillment of its quality standards and the reliability of 
deliveries, which is reflected in a much higher operating cost. 
According to Moreira (2001), just as it is important to consider 
the actors involved in the outsourcing service, it is equally 
important to be aware of the characteristics of the logistic 
operator, to make sure that the measures defined are the 
ones that best fit the operator [16]. Following this logic, the 
set of measures defined for a given logistic operator may not 
be the most appropriate when applied to another.  
PERFORMANCE EVALUATION MODELS  
In order to improve business performance, measurement 
and monitoring based on KPIs is crucial for companies. 
According to Powell (2004), the key assumptions for 
measuring performance are: selecting an appropriate 
measurement system, implementing it, managing it through 
measurement, and updating the measurement system [17]. 
Thus, KPIs, commonly referred to as performance 
measures, are defined as being a variable that quantitatively 
expresses the efficiency of a process or part of it [18]. For the 
monitoring of these, a set of metrics is needed to quantify the 
efficiency and effectiveness of the actions, this is, a 
performance measurement system, which explains how a 
certain measure of performance will be calculated and the 
origin of the data to measure it [19]. There are a number of 
performance evaluation models in the business world, most 
remarkably: the Performance Measurement Matrix (PMI), the 
European Foundation for Quality Management (EFQM), the 
Strategic Measurement and Reporting Technique (SMART) 
Performance Pyramid, the Result and Determinants 
Framework (RDF), the Balanced Scorecard (BSC) and 
Performance Prism [20]. None of the performance evaluation 
models investigated can be used to evaluate Transaire, 
since the PMI does not explicitly link the performance 
dimensions, the EFQM is difficult to operationalize, the 
SMART Performance Pyramid does not address the 
structuring of the measures nor the identification of the 
measures, the RDF only contemplates financial measures 
and, finally, the BSC and the Performance Prism are 
inappropriate for benchmarking. 
PROBLEM STRUCTURING  
According to Bana and Costa (1999), accompanied by the 
growing need to structure problems in the construction of an 
evaluation model, there was also the most frequent use of 
formal methods for structuring problems, such as causal 
maps [21]. Corroborating Montibeller et al. (2008), decision-
makers prefer to express their judgements on a qualitative 
rather than quantitative basis. As known as cognitive map, 
the causal map represents an individual's thinking about a 
problem. In other words, a map is a network of nodes and 
oriented arcs, in which the directions of the arcs imply 
causality [23]. Causal maps are often the result of meetings, 
intended to represent the subjective world of the same. The 
use of maps to portray and explore the cognitive structures 
of the members of organizations when they face complex 
problems has become quite common [24]. In this type of 
map, the links represented in the form of arrows can be 
accompanied by a positive or negative sign. A positive sign 
indicates a perceived causal connection while positive, in 
which an increase in a cause generates an increase in the 
effect to which it is linked (e.g. more sales lead to more profit) 
[24]. In contrast, a negative signal denotes a negative 
connection, this is, an increase in cause leads to an increase 
at the opposite pole of the effect to which this cause is 
associated (e.g. more sales lead to less savings relative to 

production). It is also possible to connote each link in terms 
of its strength, classifying it as strong, moderate or weak [24]. 
Thus, the result that a concept of cause has on an effect 
concept in a causal map, is called causal inference. 
Following this logic, Montibeller and Belton (2006) define 
three notions associated to the network [25]:  

A. Path - follow-up of concepts that are associated by arrows 

from the first concept (cause or option) to the last one (effect 

or objective). In Figure 1 (a), there are two paths between 1 

and 5 (1-3-5; 1-4-5) and two paths between 2 and 5 (2-3-5; 

2-4-5) [25]. 

B. Partial path effect (EP) - refers to a positive or negative index 

obtained by multiplying the signals (positive and negative) 

along the path. According to Figure 1 (a) it is possible to 

conclude that between concepts 1 and 5 there is a positive 

partial effect and a negative one. Instead, paths 2 and 5 both 

have a positive partial effect [25]. 

C. Total effect of the initial concept on the final concept (ET) - 

assumes a positive index when all the paths between the 

initial concept and final concept have a positive partial effect; 

in turn, the total effect assumes a negative index when all 

paths between the two concepts have a negative partial 

effect; if none of the previous situations occurs, the index is 

considered indeterminate. Node 2, in Figure 1 (a), has a 

positive total effect of 5. However, node 1 has an 

undetermined total effect of 5 because it detects a partial 

positive and negative effect [23]. 

 

 
Figure 1- Casual maps examples (Source: [23]). 

The most common method for extracting map concepts for 
later use in an external evaluation is called preference 
elicitation. Based on the structure and content of the map it 
is possible to have access to information about the 
performance indicators. In Figure 2, the group of decision 
makers defines performance measures from a single 
concept. With this, node (concept) 5 gives rise to 
performance measures PI2 and PI4 (e.g., the concept of 
'increased sales' can be measured by the 'domestic sales 
level' and the 'international sales level'). In turn, a group of 
concepts can also designate a single indicator, similar to 
concepts 6 and 4 that culminate in PI1 performance indicator 
(e.g. the question of 'investing more in R&D' and 'expanding 
the product portfolio' can be assessed by the 'number of new 
products released per year'). Once drawn from the map, 
indicators can be used to measure the performance of 
options [25]. 

 
Figure 2- Inferring measures of performance of a causal map (Source: 

[25]). 

A widely used approach to define and evaluate KPIs, results 
from the combination of causal maps and multicriteria 
decision analysis. This type of analysis has been widely used 
in the evaluation of options, following an initial phase in which 



(1) 

causal maps are used to support and facilitate the structuring 
of the problem in question [25].  
MULTICRITERIA DECISION SUPPORT EVALUATION 
When organizations intend to purchase goods and services 
or perform some type of project that requires public funding, 
their alternatives have to be submitted to competition, and a 
multicriteria decision support methodology is often used to 
support them [26]. Likewise, when several performance 
measures are to be considered simultaneously to obtain an 
aggregate value of the organization's performance, a 
multicriteria evaluation is also necessary. For the case under 
study, it is intended to select an approach that makes it 
possible to develop a model capable of producing a 
quantitative measure representative of performance 
attractiveness. A multicriteria evaluation model should be 
coherent and clear. In this sense, it is necessary to follow a 
set of steps to support and promote the development of the 
decision-making process. It should be noted that the scheme 
represented (see Figure 3)) should be taken as a generic 
scheme, needing to be adjusted according to each context. 
The scheme follows the following tasks, crucial for 
structuring and constructing the model. 
 

 

Figure 3- Steps for the construction and structuring of a multicriteria value 
model. 

STRUCTURING PHASE 
DEFINITION OF REJECTION AND EVALUATION CRITERIA 

The evaluation of the performance of the alternatives and 
their evaluation depends heavily on the stage of defining the 
criteria [21]. One of the great contributions that the 
Multicriteria Methodology provides is to ensure that the 
definition of the criteria is consistent with the evaluation 
procedures that will be adopted later [21]. For this, after 
contextualization of the problem, it is crucial to take into 
account the points of view (PV) of the decision-makers to 
define the evaluation criteria. 
BUILDING PERFORMANCE DESCRIPTORS 

Still according to Bana and Costa et al. (2000), to 
operationalize a criterion it is necessary to associate a 
performance descriptor with it [27]. In other words, this 
descriptor is an ordered set of plausible levels of  
performance, whether qualitative or quantitative. In addition 
to classification in quantitative or qualitative, and continuous 
or discrete, a descriptor can also be defined as direct 
(natural) or indirect, or even while "constructed", that is, a set 
of reference levels defined by an index or an holistic 
combination of several indicators, integrated in the 
respective criterion or sub- criterion which often present 
notions of sequentially or independence and cannot be 
dissociated [27]. 
EVALUATION PHASE 

In this phase, the goal is to translate performance into value, 
for which a mathematical model based on a value function is 
required for each of the criteria, allowing a partial value scale  

in each of them. The additive model of aggregation of partial 
values vj (p), each performance represented by p in the 
criteria j (j = 1, ..., n), is able to provide the overall value V (p) 
of the performance p in a family of n criteria. The simple 
additive model is the most used, and two reference levels 
should be defined in each criterion (commonly a "good" 
(bom) reference level and a "neutral" (neutro) reference level 
to which arbitrary 100 and 0 scores are attributed, 
respectively) [27]. Its relevance is due to the fact that it is not 
only ordering proposals in terms of their overall 
attractiveness, but also having the notion of the relative 
differences in attractiveness, that is, when one alternative is 
better than the other. 

 

According to Equation (1), the parameters kj are the 
harmonization factors of the partial value scales vj (j = 1, ..., 
n), also referred to as relative weights or  as coefficient 
ponderation criteria. These are essential because they 
ensure the conversion of partial value units into global, 
functioning as replacement rates between units of value. As 
mentioned before, the criteria should respect preferential 
independence [28]. Only with this property required by the 
additivity, it is possible to construct cardinal scales of partial 
value in the criteria. 
ASSIGNING SCORES TO OPTIONS AND WEIGHING CRITERIA 

To assign scores to the options and weights to the criteria, 
judgments are required by the decision makers. These 
judgments can be quantitative or qualitative, depending on 
the procedures used to score and to assign weights. Within 
the various techniques, the direct rating [29] and swing 
weighting [30] require numerical judgments by respondents, 
whereas the bisection method [31] and the trade-off 
procedure [32] are based on the indifference of judgments 
involving at least three elements in each. In contrast, the 
MACBETH approach requires comparative and qualitative 
pairs of attractiveness differences, involving only two 
elements at each trial [21]. 
THE MACBETH METHOD 
From an analytical decision perspective, the two majors 
problems in dealing with business decisions are the 
unavoidable presence of high levels of uncertainty and the 
complexity of the decision. In order to address these 
obstacles, the MACBETH (Measuring Attractiveness by a 
Category-Based Assessment Technique) approach has 
increasingly been used to deal with various strategic 
decisions [33]. MACBETH is an interactive process to 
support decision making used to help build a quantitative 
value model. This method allows to evaluate options taking 
into account multiple criteria and is based on the theory of 
value multi-attribute, based on qualitative value judgments. 
In order to classify the criteria, seven semantic categories of 
attractiveness difference are introduced in MACBETH: 
difference in attractiveness null, very weak, weak, moderate, 
strong, very strong and extreme. As qualitative judgments  
are expressed by the evaluator and introduced in M-
MACBETH, the software automatically checks its 
consistency and offers suggestions for solving any 
inconsistencies. Subsequently, MACBETH evolves to the 
construction of a quantitative evaluation model. From the 
judgments of the decision maker and using the functionalities 
of the software, a scale of scores in each criterion and a scale 
of relative weights for the criteria are suggested and must be  
discussed with the decision maker and can be adjusted.  
Then, a global score is calculated for each option, making 
the weighted sum of their scores on the multiple criteria [34]. 
 
 



 

DASHBOARDS 
A dashboard is a project management tool that enables 
managers to have quick and intuitive access to information 
important to the business. The purpose of a dashboard and 
KPIs is to provide the right information to the right person at 
the right time [35]. The idea behind this tool resulted from the 
evolution of decision support systems in 1970. The most 
striking event that changed the whole concept of dashboard 
was the introduction of the importance of performance 
indicators as part of the Balanced Scorecard approach in the 
1990s [36]. Managers value a practical and intuitive visual 
interface, in the smallest possible space. For this, there are 
specific values presentation techniques, such as a traffic 
light, in which the colors red, yellow and green assume 
different meanings and ensure a more efficient monitoring of 
performance measures [35]. Dashboards help managers to 
assess project progress, allowing project managers to 
extract project-specific data.  
3 CASE STUDY 

Eurest, as a catering company, needs a logistics operator to 
ensure and respond to the management and distribution 
functions of the products to the several units of its four 
catering sectors (health, business, education and vending). 
In the services scope, Eurest subcontracted Transaire to 
ensure the activities inherent to the logistics process. 
However, Eurest suffers from inefficiencies caused by 
Transaire's failures, which can be reduced or even 
eliminated if there is monitoring based on a set of more 
appropriate performance measures. Eurest is endowed with 
a specific business model, which consists of a set of activities 
consistent with its strategic objectives. Among the eight 
processes that make up the Eurest business model, the one 
that will be the object of study will be the "Procurement 
Process" (P6). It is precisely in this process that there is daily 
contact with the logistics operator (OL) and it is also here that 
it is possible to find some gaps between the company that 
contracts the service (Eurest) and the logistics operator 
(Transaire).  In order to control and reduce logistics operator 
gaps, Eurest's Purchasing Department (responsible for P6) 
has defined a set of indicators that focus on the critical 
performance points that aid in the implementation process, 
improvement management and change. Table 1 lists the 
performance indicators (KPIs) contained in the contracts 
between Eurest and Transaire. 
 

Table 1- List of performance indicators defined by Eurest to monitor the 
logistics operator process. 

 
 
However, these indicators have not solved these same 
shortcomings and Eurest has requested a performance 
evaluation for its logistics operator. 
 

4 DISCUSSION AND RESULTS 

CAUSAL MAP 

In order to understand in detail the logistical process, the 
relationship established between Eurest and Transaire and 
the inherent inconsistencies thereof, a causal map was 
constructed. This problem-building tool was applied during a 
set of meetings with the members of the Purchasing 
Department of Eurest, made up of the purchasing managers 
and the director of the department and the supply chain. At 
these meetings, successive questions were raised which led 
to the identification of Transaire's inefficiencies, which 
subsequently had an impact on the performance of the 
Eurest-Transaire system. In order to ascertain the 
preponderant factors in OL performance, an iterative method 
was used. The construction of the map began with the 
question: ''What factors influence the performance of the 
Transaire logistics process?''. This question served as a 
seed for debate, since after being placed, members had to 
respond to it for ten minutes individually. This idea was later 
transformed into a concept, when it was integrated into the 
causal map. 
Subsequently, it was asked to the director of the department 
the question ''Why does this factor/ concept influence 
Transaire's logistics process?'', followed by the question 
''How to achieve a given factor/ concept? ''. As a result of 
several meetings with the Purchases Department, a set of 
concepts and connections were defined that later came to 
integrate the causal map. This map made it possible to 
gauge the relevance of current performance indicators in the 
context in which they are inserted and to decide on possible 
new measures of performance with relevance to the 
problem. Most of the performance indicators developed will 
be based on the results of the central and domain analysis 
(deserving more attention), and some of the other mapped 
concepts will also be preponderant for the definition of new 
performance indicators. In this section, we present a list of 
them proposed for the study of Transaire's performance, 
together with a brief description and their calculation formula 
(see Table 2). A comparative analysis between the indicators 
already measured by Eurest (identified with (*)) and the more 
central concepts and domains concluded which measures 
should be added in order to monitor the Transaire logistics 
process. The work continues with the creation of a 
performance evaluation model. Of the six performance 
indicators that were previously defined by Eurest, only four 
became part of the new list of indicators, being identified with 
the '' (*) '' symbology. The listed KPIs are organized into five 
families: Deliveries, Service Level (Eurest Unities), Service 
Level (Suppliers), Stock and Reasons for Deliveries Failures 
in Eurest Unities.  
 



Table 2- Identification of performance indicators, accompanied by their 
abbreviation, description and calculation formula. 

 

 

 
 

Table 2- Identification of performance indicators, accompanied by their 
abbreviation, description and calculation formula (continuation). 

 

 
 
CONSTRUCTION OF THE VALUE TREE (DEFINITION OF 
EVALUATION CRITERIA) 

In this stage, the performance indicators (designated as 
criteria under the M-MACBETH model) were defined, 
together with the Director of Procurement and Supply Chain, 
which should, at a later stage, incorporate the model. The 
defined indicators are initially organized according to Table 
2 in five groups: Deliveries, Service Level (Customer-Units 
Eurest), Level of Service (Suppliers), Stock and Reasons for 
Failures in Deliveries to Eurest units. Figure 4 presents the 
value tree constructed with its performance indicators 
(criteria), organized into five main nodes (groups). The nodes 
below the main nodes correspond to the views that Eurest 
considers relevant to assess Transaire's performance. 
According to the nature of the indicator, these were 
subsequently organized and distributed by each of these five 
groups. For each performance indicator, five levels of 
performance were established, which two were defined as 
reference levels: '' Good '' (indisputably attractive level) and 
'' Neutral '' (neither attractive nor repulsive). All indicators 
developed are of a quantitative nature and have a monthly 
monitoring period, except for time-related KPIs (expressed in 
days or hours) that are currently monitored on a quarterly 
basis and KPI_18_IA (Inventory Accuracy) that is monitored 
every six months, when Transaire is audited. 
 
 

(continue) 

(continue) 



 

 
 

Figure 4- Value tree to evaluate the performance of Transaire's logistics process. 

To convert performance to value in each KPI, it was 
necessary to create a value function for each of them. For 
this purpose, the MACBETH method and the judgments of 
the decision-makers were used. With the performance levels 
previously defined for the descriptor, including the two 
reference levels (''Good '' and ''Neutral''), already sorted by 
decreasing preference, judgments of difference in 
attractiveness were obtained between each two of these two 
levels that served to fill the MACBETH matrix. These 
judgments were based on the seven-level semantic scale of 
MACBETH: extreme, very strong, strong, moderate, weak, 
very weak or null. By way of example, the judgment matrix 
for KPI_1 in Figure 5 is shown. 
 

 
 

Figure 5- Judgement Matrix for KPI_1 - On Time Delivery. 

After completing the matrix of judgments, the M-MACBETH 
software created a value function using mathematical 
programming, having as fixed references the scores of 0 and 
100 that were assigned to the levels of Neutral and Good 
performance, respectively. By way of example, the value 
function for KPI_1 in Figure 6 is shown. 
 

 
 

Figure 6- Value function for the KPI_1 On Time Delivery. 

HIERARCHICAL WEIGHTING 

For the case under study, we considered hierarchical 
weighting to obtain the weights of the criteria. As opposed to 

simple weighting, in which all criteria are weighted in one 
step, the hierarchical weighting is organized on the basis of 
the division of the set of criteria, this is, in the subdivision of 
all the criteria into separate subgroups. In this particular 
case, the criteria were evaluated group by group, according 
to their parents nodes. The subgroups were established as 
follows: Deliveries {CR1, CR2, CR3, CR4, CR5, CR6}, 
Service Level (Client-Units Eurest) {CR7, (...), CR16}, 
Service Level (Suppliers) {CR17}, Stock (CR18; CR19; 
CR20; CR21}, and finally, Failure Reasons for deliveries to 
Eurest units {CR22, CR23, CR24, CR25 and CR26}. For the 
weighting process it is necessary to fill in a matrix of 
judgments, based on judgments of difference of 
attractiveness among fictitious alternatives. The weighting 
process was repeated for all remaining criteria families and 
the matrices of judgments, as well as thermometers and 
histograms. The hierarchical weighting will be completed 
only when all weights are made, this is, when weights are 
weighted for all the criteria. The weighting coefficients 
(weights) resulting from the hierarchical weighting for each 
KPI and for each of the five KPI families are listed in Table 3. 
 

DASHBOARD 
Based on the data available, it was possible to develop the 
intended digital tool to monitor Transaire's logistics 
performance in the two product categories in which it 
operates for its Eurest customer. The developed dashboard 
is designated as: ''Quarterly Dashboard''. The visual tools 
developed ensure a personalized and dynamic visualization 
of the information relevant to the process, and the user can 
choose to view the information individually or in the form of 
groups (by KPI, per KPI family and by quarter). The addition 
of data automatically results in an analysis of the data, 
translating into graphs and enabling the identification of the 
critical areas by the use of the semaphore methodology. The 
visual interfaces are shown in Figure 7. It is important to note 
that some of the KPIs since they don’t have associated 
values, it was necessary to readjust the weights of the KPIs 
of the family to which this same indicator without values 

Table 3- Weighting coefficients for KPIs and their families. 



belonged, always assuring the weight of the family and that 
the sum of the weights of all 26 KPIs was 100%. However, 
the excel file is prepared for adding values to the KPIs that 
did not have, ensuring their future accounting in the  
dashboard. 
 

 
 

Figure 7- Dashboard prototype for the first quarter of 2018 (January, February and 
March). 

CONCLUSIONS AND FUTURE WORK  
The present work, developed in partnership with Eurest 
Portugal, a company in the catering sector, arose based on 
the need to monitor its logistic operator, designated 
throughout this work as Transaire. Eurest had begun 
monitoring its logistics process, which was carried out by 
Transaire in October 2017, with the creation of six 
performance indicators. As a process still with some 
inefficiencies and quite premature, the proposal for the 
development of this work came as a suggestion by the 
Director of Purchasing and Chain Management of Eurest. 
Four urgent objectives were defined for the development of 
this paper. Of the four objectives defined, the first one was to 
identify and verify the suitability of the indicators that Eurest 
used and to suggest new ones, the second was to carry out 
a review of the literature in order to find out which methods 
were most appropriate to the problem under study, the third 
for creating a multi-criteria performance evaluation model 
based on the defined indicators and the latter goal concerned 
the creation of a visual tool that would allow Eurest to monitor 
the performance indicators defined for the evaluation of 
Transaire’s logistics process, taking as input the information 
resulting from the multicriteria evaluation model and a data 
model. 
First, a detailed description of the problem under study was 
made. For this purpose, a description of the company Eurest 
Portugal was presented, addressing its history, mission and 
values, as well as the identification of its market segments 
and services, culminating in a description of its business 
model and its respective processes, and also with the 
enumeration of the six performance indicators used by 
Eurest until then. In this step, one of the objectives of the 
present study was to identify the performance measures 
currently used to monitor Transaire's logistics process. Later, 
and still in the same stage, a framework was created for 
Transaire, Eurest's logistics operator, and a 
contextualization of the interactions between the two 
companies. 
The second stage comprised a review of the literature on the 
methods used to solve similar problems, even in different 
contexts and from which it was possible to extract 
information to support the theoretical framework used. As a 
result of this stage it was possible to conclude which methods 
to use in the next step. In order to structure the problem, the 
causal map was defined as the most appropriate method in 
the scope of the problem under study, from which it was 
possible to ascertain the points most likely to generate 
problems for the Eurest-Transaire relation. In addition, it was  

possible to select the most appropriate performance 
measurement approach, using MACBETH, since it is 
capable to produce a quantitative measure representing 
performance attractiveness, based on qualitative judgments 
made by the decision maker. The second objective of the 
paper was completed. After the methods have been chosen, 
it advanced to the development of the model. In this phase, 
a causal map was elaborated using the Decision Explorer 
software, to ensure the structuring of the problem. 
Sequentially, and based on the results extracted from the 
causal map, 22 new performance indicators were developed, 
making a total of 26 adjusted and adequate indicators for the 
monitoring of this partnership, organized in 5 families 
(Deliveries, Service Level - Eurest Units, Level of Service - 
Suppliers, Stock, and, finally, Reasons for Failures in 
Deliveries to Eurest Units). The developed indicators will be 
implemented at contractual level and accompanied by the 
corresponding bonuses and penalties. In conjunction with 
the decision makers, to measure the aggregate 
attractiveness of the defined performance indicators and to 
analyze the performance of the logistics process, a multi-
criteria evaluation model was developed using M-MACBETH 
software. A performance descriptor was associated with 
each indicator, and a '' Good '' and a '' Neutral '' level were 
defined as benchmarks. MACBETH was used to create a 
value function for each KPI and to hierarchically weigh KPIs. 
From the hierarchical weighting it was possible to infer that 
the indicators with the greatest influence on the logistics 
process, i.e., with the highest associated weighting 
coefficients, are: Perfect Deliveries (Product Lines) / OTIF- 
On Time In Full (8, 7%), Perfect Deliveries (Boxes) / Logistics 
Service Level (OTIF- On Time In Full) (7.17%), Stock Days 
Compliance (7,10%), On Time Delivery ( 5.83%), Complaints 
/ DTC_011 (5.73%), Replenishment (5.50%), Reverse 
Logistics Cycle Time (5.33%) and Value Eleven Days Stock 
(5.33%). On the other hand, the families of KPIs that have 
more influence on the overall performance value of the 
process are: Service Level (Customer-Units Eurest), 
Deliveries and Stock, with respectively, 37.76%; 29.59% and 
17.76% by weight. The last step of this work and using the 
results of the multicriteria evaluation model developed in the 
previous stage, a visual tool (dashboard) was developed for 
the two product categories of Eurest that are in charge of 
Transaire - ''Frozen & Chill'' and ''Environment''. The 
dashboard will replace the 5 files and the set of 4 emails 
exchanged monthly by both entities involved in the process 
and will allow a constant update of the information, without 
the need of downloading any files, since it will be hosted in a 
cloud, shared by both companies. In this way, the dashboard 
will make e-mail communication between the two companies 
obsolete and will allow more frequent monitoring, allowing a 
more efficient resolution of problems. With this tool it will be 
possible for users not to only infer the individual performance 
of each KPI, as well as the five families of defined KPIs and 
the entire logistic process. However, performance measures 
as well as the performance levels of their measures should 
in future be adjusted where necessary, given that the 
logistical reality is very dynamic and it is important to always 
ensure the adequacy of the logistic reality in which Eurest is 
inserted. For the construction of the dashboard, it was 
necessary to analyze the current monitoring system, to 
conclude its limitations and to define its prerequisites, as well 
as to identify the data model to be used. The dashboard was 
developed based on the semaphore methodology, to make 
the process of analysis and extraction of conclusions by the 
user more intuitive. The present study was followed up by the 
Eurest decision-makers and it can be concluded that it 
resulted in a positive synergy for both the author and the 
firms targeted. For the author, as a student of the Master in  



 

Industrial Engineering and Management, this project was a 
whole learning curve, an application of knowledge and a 
contact with the reality of the industry. For companies, by 
allowing them to have a view of the entire logistics process 
and, with this, to ensure an efficient monitoring of the results. 
In the context of the difficulties that the author encountered 
in the elaboration of the present work, they were related to 
the construction of the causal map in the software Decision 
Explorer, and the establishment of cause-effect relationships 
between them. As part of the model structuring, the difficulty 
found was related to the development of the multicriteria 
evaluation model, for which it was necessary to extract 
judgments from the decision makers. Since the decision 
makers are not familiar with the model, the contextualization 
and explanation of the model was a somewhat lengthy 
process and source of some doubts. The last difficulty, 
equally outdated, was linked with the construction of the 
dashboard. Due to the lack of familiarity with the Microsoft 
Excel tool and all its properties, the process of building the 
visual tool was a time consuming task. 
As opportunities for improvement, automation of processes 
is suggested. Until then, much of the data that feed the 
dashboard is a result of manual input, i.e. to feed the data 
model, resources are allocated daily, which results in time 
consumption and a constant source of errors. Another 
opportunity for improvement is the awareness of both 
companies (Eurest and Transaire) and respective 
departments responsible for feeding the dashboard, given 
the importance of the data collection process and the 
monitoring of KPIs. This awareness can be obtained via 
training. Still in the context of the urgent need for data, it is 
crucial to raise awareness for Eurest units themselves, since 
the response rate to questionnaires sent by Eurest to monitor 
its service is only 20%, one of which may be based on a lack 
monitoring of Eurest to its units. In addition, after a trial phase 
of the dashboard, a computer software must be developed, 
one that carries out the operations implemented in it, linked 
to a database that keeps all relevant information in an 
organized and consistent manner, which is not guaranteed 
by a data recording system based on an Excel spreadsheet. 
Lastly, one of the suggestions to be retained it is a review of 
the rules that give rise to penalties and bonuses granted by 
Eurest to Transaire, which currently only a small difference 
in performance separates the bonus from the penalty (e.g. if 
the level of service for KPI ''Perfect Deliveries (Product 
Lines)'' is achieved with a performance of 98%, Transaire is 
a target of a bonus, on the other hand, if Transaire performs 
97.9%, it is penalized. It should be noted that the percentage 
of bonus, regardless of the performance increase compared 
to the reference threshold, is always the same, i.e. if a 
performance of 98% or 100% is achieved in the ‘'Perfect 
Deliveries (Product Lines)’' KPI, Transaire will always have 
the same bonus (0.3% on your billing). The same reality is 
applied in the context of penalties, which is always the same 
penalty, even if Transaire performs little penalizing or 
substantially penalizing Eurest. These rules can be a source 
of some disincentive for the continuous improvement of 
Transaire, enabling the company to meet only the minimum 
requirements. 
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