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Abstract  
The current state of the pharmaceutical supply 

chain in Cuba demands the intervention of an 

operator for the global and effective management 

of logistic operations. Considering the structure and 

positioning in the supply chain, the Drug 

Commercialization Company has potential 

characteristics that favour its transformation into a 

logistics service provider. This paper analyses the 

requirements and perspectives of the company, in 

order to establish the theoretical basis for the 

development of pharmaceutical logistics in Cuba. As 

a result of the specialized bibliographic review, ten 

primary functions for a logistics operator are 

defined. According to the challenges presented, the 

preliminary results of a national wide survey 

identified logistics integration variables that 

currently affect the supply chain management. In 

addition, the paper presents specific strategies and 

research works to be implemented, in order to 

achieve a higher integration level through the 

implementation of a logistics operator in the 

pharmaceutical supply chain.  

1. Introduction 
Recently, the disruptions caused by the COVID-19 

pandemic have demonstrated the need for 

coordinated and integrated logistics operations in 

supply chains. Pharmaceutical supply chains have 

had to face low inventory levels [1], long 

distribution times [2], government-mandated 

shutdowns and strict travel restrictions, affecting, 

above all, procurement, warehousing and 

distribution processes and operations. Thus, 

strategies and practices designed for a normal 

business environment have proven not to be viable 

[3]. Therefore, these systems have been evolving 

from linear processes to complex networks of 

organizations, resources and capabilities [4]. 

In this sense, logistics integration is defined as the 

degree to which a customer strategically 

collaborates with logistics operators to manage 

intra- and inter-organizational processes [5]. 

Logistics service providers have enabled the supply 

chain to effectively coordinate its operations among 

stakeholders. In recent years, the need to 

strengthen logistics capabilities in the Cuban 

pharmaceutical sector has become a prime factor. 

Evolution to higher levels of integration involves 

operational, design and relationship changes. The 

establishment of logistics operators in Cuba is still in 

the research and development phase. There are 

companies that fulfil many of these functions, 

however, they do not really operate as logistics 

service providers. The Drug Commercialization 

Company (EMCOMED) is the only one of its kind in 

the country and has been the main distribution, 

storage and commercialization centre for supplies 

and medicines. The transformation of this company 

into a logistics service provider is essential to 

achieve high levels of integration, but this process 

implies significant changes in strategy 

management. To this end it needs to study the 

company's current conditions and identify its new 

roles as a logistics operator in the Cuban 
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pharmaceutical supply chain. The main goal of this 

paper is to analyse the current requirements and 

perspectives for the transformation of EMCOMED 

into a logistics operator. 

2. Methods 
To achieve a critical analysis on the statement of a 

logistics operator in the pharmaceutical supply 

chain, an exhaustive review of specialized literature 

was carried out. The keywords used for the 

literature review were: "integrated supply chain 

management"; "logistics integration"; "logistics 

operators"; "logistics service providers"; and 

"pharmaceutical supply chain".  

A nationwide survey is applied based on five 

dimensions of the strategic management of a 

logistics operator. The managers of 30 companies 

out of the 48 companies currently involved in the 

flow of materials through primary distribution were 

interviewed. The survey considered the evaluation 

from their experience and logistics functions 

performed along the supply chain. The statements 

were evaluated according to the application level in 

the current supply chain management. Finally, the 

strategies are presented to increase the integration 

level among stakeholders and lay the groundwork 

for implementing a logistics operator in the 

pharmaceutical supply chain. 

3. Results and Discussion 
The definition of specific functions is a fundamental 

issue, since the operations performed by the 

logistics service provider are determined by the 

level of integration of the chain. To identify these 

primary functions, the criteria of several authors 

with studies published in the last 10 years were 

analysed. Figure 1 shows the variation in the 

inclusion or non-inclusion of some primary 

functions. 

The criteria depend on the degree of specialization, 

level of complexity and scope of the operator in the 

supply chain. In general, the authors agree that the 

key and support processes of logistics are the most 

frequent. However, there is evidence of the 

incorporation of other functions that characterize 

the operations carried out by this type of company.

 

3.1. Current state of the functions 

3.1.1. Strategic management and 

collaboration 

A logistics operator must achieve long-term 

planning strategies in continuous coordination with 

customers. In addition, the update of the risk 

prevention and control manual is challenging. 

Concerning strategic management and the 

strengthening of inter-organizational relationships, 

the need to achieve a human resource profile that 

understands the scope of the company has also 

become evident. This requirement is one of the 

most immediate, since the training and 

development of labour competencies takes time, 

especially for the confrontation with new work 

methods and concepts. 

 

3.1.2. Order management 

The order-taking and all subsequent processes are 

at the core of the company's internal operations. 

Specialists emphasize the importance of 

technological support for automating these 

operations. This is one of the processes where the 

logistics operator demonstrates its ability to provide 

real-time information with a high level of support 

from IT systems. Tracking orders in real-time allows 

the participants to manage their capacities, 

favouring decision-making in the face of 

interruption situations. 

 

3.1.3. Consumption planning 

The Cuban National Medicines Program (PNM) was 

created in 1991 to achieve efficiency in the 

pharmaceutical supply chain and has been updated 

over the years until its most recent version in 2014. 

Figure 1: Primary functions of a logistics operator 

according to 22 studies consulted [4], [6], [15]–
[24], [7], [25]–[28], [8]–[14] 
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In integrated supply chain management, demand 

forecasting and planning are keys activities of 

logistics operators. These companies, with the 

support of information systems and the 

collaboration of the participants, are responsible for 

capturing market consumption and coordinating 

successive operations for the effective satisfaction 

of customer needs.  

Therefore, the planning of drug consumption in 

Cuba and the role of EMCOMED as the new 

manager of supply chains entails high-level 

modifications. Due to the high uncertainty of this 

type of consumption, logistics operators are 

responsible for providing detailed investigations of 

demand behaviour as a result of the use of 

advanced prediction tools with minimal risk. 

 

3.1.4. Transportation management 

According to transportation management, several 

authors insist that the use of optimization tools 

must focus on continuous improvement. This 

indicates that transportation management should 

include, from the most operational levels, the use of 

specialized software to maximize transportation 

capacities at lowest cost. 

 

3.1.5. TICs management 

In the particular case of EMCOMED, it has been 

shown that the standardization of information is a 

current problem, hence the integration of 

information systems and the use of real-time data 

must be a priority for the transformation into a 

logistics service provider. This function is also the 

basis for the development of all the functions of this 

type of company. The level of logistics integration 

required demands real-time information exchange 

for inventory management and warehousing, 

transportation management, drug traceability and 

order management. 

 

3.1.6. Warehousing and inventory 

management 

Logistics operators must be able to coordinate the 

material flow, eliminating excess handling or 

intermediate storage of loads. In this regard, the 

specific characteristics of the products and their 

form of distribution make delivery to the points of 

consumption difficult. These require the prior 

extraction of units packed in a superior unit 

(pinking), being a basic function for order 

management. This process again involves capacity 

and load balance studies, distribution requirements 

planning and a high degree of real-time exchange of 

stocks in each territory. 

 

3.1.7. Performance measurement 

To achieve effective execution of operations among 

participants, monitoring must be done from the 

base of the logistics operator to the boundaries of 

the supply chain itself. This is an element that 

favours communication, showing the result of each 

of their relationships and their contribution to the 

performance of the chain. The creation of the 

system requires the joint participation of both 

academics and specialists from the different 

members of the chain. Although these 

measurement models should focus on continuous 

improvement, a first proposal would help to 

monitor the relationships that currently exist. 

Business practice and the chain's own performance 

will demand the modification of these indicators, 

always in the constant search for effective control 

of operations.  

 

3.1.8. Sustainable management 

Sustainability approaches in logistics operations are 

becoming more frequent. Even if the specialized 

literature does not widely record the role of logistics 

service providers in environmental protection, 

there has been a growing interest in specifying their 

functions in this aspect.  

Supported by the large amount of information 

logistics operators handle, they most collaborate in 

the calculation of carbon footprint and 

environmental impact studies throughout the 

material flow. They are also responsible for the final 

disposal of waste, a function in which EMCOMED 

has extensive experience. 

 

3.1.9. Debt collection management 

The economic and financial framework is 

undoubtedly one of the issues that will change the 

most during the transformation process. The main 

change lies in the company's own mission, because 

a logistics operator does not generate revenue by 

marketing products, but by providing logistics 

services to its customers.  

First, the financial flow changes in the current 

structure of supply chains. The logistics operator 

acts as an intermediary between customers and 

suppliers. On the other hand, the company's 

finances completely change their structure and it is 

crucial to define the specific services to be provided 

and the rate for each one. Obviously, prices vary 

depending on the load. In relation to this factor, the 

supply chain presents a particularity; many of the 

products are large in volume and light in weight. 

Prior to the implementation of new operations, a 

detailed feasibility study is essential. The company 

must rely on the record of historical operations to 

make a balance of the activities to be carried out in 

the future and the benefits generated. 

 

3.1.10. Innovation and research management 

Finally, innovation on the implementation of 

logistics integration strategies is one of the main 

functions of a logistics operator. Although some 

authors do not make explicit reference to the role 
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of this type of company in the processes of 

continuous improvement, all the functions 

explained above imply that the process of 

transformation of EMCOMED requires: 

1. The use of scientific tools for decision support. 

2. Design and implementation of integrated 

logistics solutions. 

3. Development of a human capital profile with 

capabilities to provide advanced competencies 

from strategic to operational levels. 

4. Possessing the Know-How to coordinate 

logistics activities with a focus on continuous 

improvement. 

5. Systemic support of Information and 

Communication Technologies for the 

automation of information flows and real-time 

management. 

 

3.2. Survey application 

3.2.1. Sample selection 

For the application of the survey, the 48 companies 

participating in the material flow of the primary 

chain were considered. Of these, 30 were 

completed, resulting in a 95% confidence level for a 

sampling error of 5%, so the sample is considered 

significant. 

3.2.2. Evaluation criteria 

For the rating, specialists and managers quantified 

the current level of application of the proposed 

statements as follows: 

• 5 if it is fully applicable and there are procedures 

and working methods that corroborate this 

statement. 

• 4 if it is currently applied; although this type of 

action is still in the development phase.  

• 3 if it is partially applied; specific actions for its 

implementation have not yet been established.  

• 2 if not applied in the company but there is 

knowledge about this type of actions in 

management. 

• 1 if there is no knowledge of this type of 

management action. 

3.2.3. Validation 

For the validation of the survey, a reliability analysis 

is performed based on the calculation of Cronbach's 

Alpha coefficient, where the value generated must 

be greater than 0.7. In addition, the analysis is 

performed for the 5 dimensions of the survey. A 

Cronbach's Alpha coefficient of 0.946 was obtained 

for the entire survey. Table 1 shows the result for 

each dimension, with all values being greater than 

0.7, thus demonstrating the reliability of the survey. 

Table 1: Cronbach's alpha for each dimension 

Dimension 
Cronbach's 

alpha 

Integration among participants 0.883 

Internal integration 0.818 

Integration with customers 0.804 

Integration with suppliers 0.847 

Technology and planning integration 0.782 

3.2.4. Rating similarity 

To examine the similarity of the variables and, 

therefore, the degree of correspondence among 

ratings, the deviations of the criteria for each 

variable in question are analysed. First, the 

maximum deviation that could exist between the 

experts' judgments according to the measurement 

scale is obtained. This value is calculated by 

deviation in the case where exactly two halves of 

the sample give a completely opposite evaluation. 

Therefore, the maximum deviation that could exist 

between the criteria issued by the experts is 2. 

Taking this deviation (lower degree of agreement as 

a reference), the percentage of remoteness from 

the deviation of each variable with respect to the 

maximum deviation is calculated, which makes it 

possible to contrast the degree of similarity of the 

evaluations. The results indicate that 11 of the 

survey variables are similarly rated, with at least 

50% of remoteness from the maximum deviation. 

Four of these belong to the customer integration 

level, which means that the experts' evaluations 

find a high degree of similarity for this dimension. 

They are followed by internal integration with three 

variables, integration among participants and 

technology and planning integration with two 

variables each.  

 

3.2.5. Coefficient of variation  

To analyse the deviation of the variables with 

respect to a mean value, the coefficient of variation 

is calculated. In this case, the value of 3 on the 

measurement scale represents not only the mean, 

but the evaluation criterion that qualifies the 

integration approaches or variables as management 

elements for which no specific implementation 

actions have been established. Figure 2 shows the 

result of calculating the coefficient variation for 

fixed rating values. This analysis makes it possible to 

identify the degree of similarity between experts' 

judgments with respect to a specific rating. The 

greatest homogeneity of criteria for the logistic 

integration variables in the supply chain is found in 

the range of 3 to 5. 
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Considering the results, the Cuban pharmaceutical 

supply chain has a medium level of integration. The 

lower index for most of the variables indicates that 

specific actions for implementing logistics 

integration strategies have not yet been 

established. 

 

3.3.  Requirements for transformation 

Following the analysis of the primary functions of a 

logistics operator and the current variables 

affecting the integration of the supply, the basic 

requirements to be met are detailed in Table 2.  

4. Conclusion 
The Drugs Commercialization Company in Cuba has 

a structure and positioning in the pharmaceutical  

supply chain that favours the evolution towards a 

higher level of coordination of logistic operations. 

However, managers, specialists and academics 

must focus on several issues that have not yet been 

answered in the current functioning of the supply 

chain.  

The primary application of a nationwide survey 

showed a certain degree of homogeneity in the 

experts' criteria about the variables that currently 

influence the logistics integration. According to the 

experts' ratings, the supply chain has a medium 

level of integration, since most of the variables were 

evaluated in the range of 3 to 5. These ones are 

mainly affected by the absence of specific tools for 

the implementation of integration actions. 

Figure 2: Coefficient of variation for fixed values of the rating 

Table 2: Requirements for the implementation of the logistics operator 

Primary functions Requirements for transformation 

Strategic management and collaboration Joint business plan design in the supply chain 

Order management Automated system for order management 

Consumption planning 
Implement quantitative tools for consumption forecasting 

Update National Drug Plan 

Transportation management Incorporate specialized software for transportation management 

TICs management Integration of information systems 

Warehousing and inventory 

management 

Design of a joint planning system for storage, order 

management, and transportation 

Performance measurement Design performance measurement system for the supply chain 

Debt collection management 
Upgrade financial and accounting system 

Define pricing rates 

Sustainable management Update environmental management system 

Innovation and research management Update research and development process 
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In this sense, the paper presented specific 

requirements for the implementation of a logistics 

operator in the pharmaceutical supply chain. These 

future researching works must focus on the role of 

EMCOMED as a future logistics service provider 

company. However, there are certain limitations on 

the fulfilment of these requirements, for most of 

them depend on wide investments processes.  

 

Fulfilment of these requirements depends on 

research projects, joint work among the 

participating entities and the result of an 

investment process along the chain, based on 

strengthening technological capabilities. 
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