
2318 

 

Turkish Journal of Computer and Mathematics Education   Vol.12 No.14 (2021), 2318– 2326 

Characterization of the logistic process of products with plastic containers in dairy 

companies in the department of Norte de Santander. 
 

Eng. Adriana Bautista Villamizar1, Mg. Leonor JaimesCerveleón2 Wilberto Cabrales Castrillo 3 

 

1Student, Master's Program in Industrial Engineering 
2Teacher,Master's Program in Industrial Engineering 
3Teacher,public accounting program 
12INGAPO Research Group 
123University of Pamplona 
1adriana.bautista2@unipamplona.edu.co, 2leonor.cerveleon@unipamplona.edu.co, 
3wilberto.cabrales@unipamplona.edu.co 
 
Article History: Do not touch during review process(xxxx) 

_____________________________________________________________________________________________________ 
 
Abstract: The dairy sector in the department of Norte de Santander is considered a booming sector in the economy of the 
region. Due to the fact that these companies have a variety of product lines, it is considered important to characterize the 
logistic process, as well as the quantity and types of plastic packaging used by the company, being its management a 
competitive advantage in the market: This article presents the characterization of the logistic process currently carried by the 
dairy producing companies in the department, taking into account variables such as production, procurement, storage, 
purchases, inventories, distribution and customer service, related to all these products that use for their packaging or packaging 
plastic containers, forming a fundamental part of the operational and strategic processes of a company, and additionally 
expectations of implementing a reverse logistics within the processes were taken into account. Finally, it is presented as a 
result the current diagnosis of all these variables of the logistics process in terms of plastic containers by the dairy companies 
in the department, considering that this type of companies need to improve aspects concerning the logistics system, which 
allows them to have greater control and competitiveness in the market, and finally they can contribute within their process to 
the sustainability of the company.   

 
Keywords: Supply chain, Logistics, Reverse logistics, Dairy products, Customer service. 

___________________________________________________________________________ 
 
1. Introduction  

Logistics or the logistics process within an organization is a fundamental part of its strategic processes 
(Serrano, 2019), it is defined as a discipline that is composed of planning, management, monitoring, control and 
continuous improvement of the flow of materials, raw materials, components, human resources, directed from 
the company to the final customer(Carreño, 2018). 

It should be noted that most companies maintain good discipline throughout this cycle to deliver their final 
product (Alvarado, 2019), being considered a major problem when the company loses responsibility for the 
product when it is already consumed by the customer, that is, when there is a large amount of consumerism a 
large amount or volume of waste is generated (Benítez, Lujan & Navarro 2017). Companies still do not have an 
environmental awareness, or have strategies that they could implement, or how they could contribute to the 
environment avoiding that all the waste generated by their product diversity is finally directed to landfills (Ortiz, 
2017). Likewise, by taking into account sustainable processes, companies may be contributing to corporate 
sustainability; this kind of sustainability is defined as a balance between economic, social and environmental 
aspects, increasing their resources with the good management of available resources. 

Therefore, sustainability can strategically go hand in hand with reverse logistics (Lattorre, 2020), since it 
allows to determine how to return all those products that have already fulfilled their life cycle (Barrios, 2017), 
and give them a good end, all this is possible by having clear management of the logistics process, and also to 
establish strategies to inversely manage the entire process, since reverse logistics includes all operations related 
to the reuse of products and materials (Morales, 2012). 

In fact, the analysis of a logistics process that a company is currently carrying out has a great relevance, since 
this process is the one that leads to success and the creation of competitive advantage (Guevara, 2015). This 
process is made up of variables such as; production, procurement, storage, purchasing, inventories, distribution 

 
 

Research Article  



Awareness On Healthy Dietary Habits Among Prospective Teachers In Tirunelveli District 

 

 

 2319 

and customer service, which can guide the achievement of objectives and define monitoring measures for the 
control of each of them (Fernández, 2018) The research conducted by the National Association of Supermarkets 
ANSA, indicates that Accenture one of the leading consulting firms has proposed principles for the management 
of the supply chain, based on experiences in improving the supply chain in more than 100 companies (Pulido, 
2014), in which it has achieved an excellent service to customers, profitability and growth. 

For instance, a characterization of a distribution network for a logistics operator in Bogota determined the 
opportunity to increase customer satisfaction by 98.22%, which reflects a quick attention to customer requests 
and therefore can be translated into customer loyalty (Cortés, 2019). Similarly, some problems can be 
highlighted, due to the lack of a good diagnosis of the logistics processes within the organization, such as 
insufficient purchasing policies and product demand, the waste of the information system, inappropriate storage, 
lack of staff training and lack of communication between the different company departments (Arias, 2019). 

On the other hand, the importance of logistics management can also be observed, where it is considered that 
the strategies implemented should be focused on achieving an adequate unification of all the techniques of the 
supply chain, using efficiently the available information systems (Betancurth, 2019). As it is indicated in the 
study on the characterization of SMEs in the cosmetics and toiletries industry in Bogotá D.C., the logistics cost 
for Colombian companies is equivalent to 18.6% of the total cost of sales, and in Colombian SMEs logistics 
costs represent an average of 26.4% of the cost of sales (Ramírez, 2016). 

Furthermore, an analysis carried out in a study of transportation logistics and local development in 
organizations exporting table grapes from Sonora concluded that logistics is developing in accordance with the 
requirements of international logistics, which has forced managers to seek efficiency mechanisms and 
accomplish the demands imposed by the market (Hurtado, Robles, Preciado & Bañuelos, 2018). 

Consequently, dairy companies are one of the industries with a great variety of products, existing between 
medium and small companies, of which it is unknown in the department how they are carrying out this logistic 
process, having a characterization of this, the enterprises could implement improvements, incorporate new 
technologies that allow increasing competitiveness and productivity in their processes, guaranteeing their 
sustainable growth. 

Therefore, the methodology of this article will allow to know the logistic behavior of the companies dedicated to 
the production of dairy products in the department of Norte de Santander, through the characterization of the 
different agents involved in the process, in addition to the behavior of its variables, resulting in the identification 
of the logistic process. 
 

2. Literature Review 

The following is a description of concepts that are fundamental for the development and characterization of 
logistics processes and management in the supply chain, so that the reader can expand the ideas on the subject 
presented in the article, derived from the research carried out. 

Logistics 

The concept of logistics has been defined in different ways during the last decades, of the most relevant 
definitions we find, the one created by the council of supply chain management professionals, defining 
traditional logistics as packaging, transportation, loading, unloading and warehousing, etc. In addition, modern 
logistics reaffirms the concept of integrated logistics management and its implementation (Serrano, 2019). It is 
important to highlight that modern logistics should be understood as the means for procurement, production and 
operation of the entire process until delivery to the consumer (Pinheiro de Lima, Breval, Rodriguez &Follmann, 
2017). 

Supply chain  

The supply chain is mainly known as the planning, organization and control of all goods, supplies, tools, 
materials, etc., from their transformation to final consumption (Bernal& Torres, 2018).We can also define it 
according to the author Luis Garcia as a very clear way to connect the origins of this discipline, from the military 
orbit; to then become an essential ally in business management and customer satisfaction (García, 2016), 
integrating the management of supply and demand within and between companies (Gualdrón, 2019). 

Production chain. 
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The production chain in a company can be defined as an ordered set of production processes that have in 
common the same market and in which the characteristics of each link affect the efficiency and productivity of 
production as a whole (Isaza, 2009); this means that each of the processes within a company are related to each 
other, giving added value to the products in an efficient way (Simanca, Montoya & Bernal 2016). 

Product traceability. 

According to the conceptualization of traceability given by Rincón Ballesteros defines it as the ability to 
follow the downstream trajectory of a product along the supply chain, while traceability is the ability to 
determine the origin and characteristics of a particular product(Ballesteros, 2016), the definition proposed by 
Golan can also be highlighted as a recording system designed to track the flow of products in a supply chain 
(Herrera & Orjuela , 2014). 

Transportation. 

The transport activity in the logistics process is essential to be able to move the materials or products 
themselves, as well as the final products (Serna, Fonseca &Duque, 2017), for their distribution and to finally get 
the products to their customers. 

Logistic process. 

This logistic process is related to the administration of the flow of goods and services, it contributes 
significantly in the prediction of the variable customer satisfaction (Gallardo de Requejo, 2017).It also takes into 
account the procurement that is responsible for the control of the supplies necessary for the proper functioning of 
the production in the company, it is also about defining what, how, when and where you want to acquire(Lassis, 
2014). 

It is also necessary to have a warehouse management in such a way that ensures the supply of materials and 
supplies needed in an effective and timely manner, to ensure continuous production without interruptions 
(Gallardo de Requejo, 2017). This logistics process involves purchasing, commonly known as the procurement 
function, looking at the need, location and selection of one or more suppliers, negotiating the price and other 
important factors at the time of purchase, ensuring delivery and proper follow-up (Lassis, 2014). Similarly, the 
implementation allows an effective way control the storage of different goods and raw materials from their birth 
to their point of arrival, with the purpose of meeting all the requirement that the customer wants (Perez, 2018). 
Another essential aspect in the logistics process is the distribution, since it refers to the gap of time and space 
between the processing points of the company and its customers, being important to take into account the 
delivery times, which allow providing a good customer service, being differentiating, improving competitiveness 
in the market (Serrano, 2019). 

Reverse logistics. 

The concept of logistics has been defined in various ways over the last decades, among the most relevant 
definitions we can find, that it is defined as the movement and storage that facilitates the flow of products from the 
point of purchase of materials to the point of consumption, as well as the information flows that are put in place, 
in order to give the consumer, the right level of service at a cost (Rentero, 2018). In the field of reverse logistics, 
the study of the integration of deliveries and collections, direct and reverse flows. 

 

3. Material And Methods 

This research was carried out qualitatively in order to fulfill the main objective of the research based on a 
field type design, exploratory and descriptive level with feasible modality (Sampieri, 2018), allowing the 
characterization of the dairy companies in the department; This characterization began with a consultation in the 
chamber of commerce to know the number of companies that represent the study population, resulting in a total 
of 24 companies; these companies are mostly concentrated in the metropolitan area of the city of (Cúcuta, Villa 
del Rosario and Los Patios) with a total of 12 companies and in another pole of development of the department 
such as Ocaña, city that has 3 companies. 

The survey was the instrument used for the characterization which allowed to obtain in an exact way the 
logistic process involved with plastic containers and packaging, which is currently carried out in this type of 
companies, specifically the analysis of the variables of production, supply, storage, purchases, inventories, 
distribution and customer service; previously validated by statistical, methodological and disciplinary experts. 
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After having established the total population and locations of the companies, the place of study with the highest 
concentration of this type of companies was determined to be the city of Cúcuta and Los Patios, defining 5 
producing companies; two companies from Cúcuta, two companies from Los Patios and one company from 
Pamplona, which after applying the survey to the companies, the results were analyzed and subsequently allowed 
to establish the characterization. 

4. Analysis and results 

The results of the research allowed to establish the characterization of the logistic process in products with 
plastic containers, currently handled in dairy companies in the department of Norte de Santander. In the first 
place, in the production area, dairy product lines such as cheese, milk, fermented milk, soft drinks and desserts 
are operated, and their containers, packaging and packing in their different presentations are mainly made of 
plastic material, highlighting that in the department of Norte de Santander only 20% of the dairy companies offer 
the complete line of dairy products, such as cheese, milk, fermented milk, soft drinks and desserts; the other 80% 
of these companies are dedicated or specialize only in some of these lines. 

The supply of plastic containers and packaging in general, each dairy producer in the department has one to 
three suppliers for each of its products. These suppliers are generally national and regional, and it is important to 
note that they purchase Colombian products, which allows for greater control and monitoring of each of these 
inputs. 

Likewise, the level of consumption in the dairy sector is reflected for each of the production lines and for 
each type of plastic as follows: for the milk line, 60% low density polyethylene and 40% low and high density 
polyethylene are used; for the cheese line, 60% low density polyethylene, 20% PET and 20% the combination of 
low and high density polyethylene are being used; and in the fermented products line, 60% PET and 40% the 
combination of low and high density polyethylene are being used. 

In fact, the amount of consumption of plastic packaging and containers by dairy companies showed a monthly 
demand of 600 to 1000 packages per month per product. These results reflect a large amount of plastic 
consumption by these companies in the region, increasing the accumulation of plastic waste in the community in 
general. 

Similarly, the results of the diagnosis of the dairy companies in the department of Norte de Santander, 
showed that the cost of a plastic container ranges between COP 300 -800 for 80% of the companies, being this 
cost really high and influencing the costs of the final products, for the determination of sales prices. Due to these 
prices, companies can begin to consider in their strategic decisions the reverse logistics of these plastic containers 
and packaging, which could help to reduce costs and thus avoid inappropriate decisions that affect the mission, 
vision and goals of the organization (Jiménez,Rojas&Galvi 2014). 

It should be noted that the level of compliance of suppliers of packaging and plastic containers, 60% of the 
dairy companies give a rating to suppliers between 2 and three points being a good level of compliance, while 
40% of the companies give a rating of 4 to 5 points, being excellent in terms of the level of satisfaction; this 
means that the companies have certain disagreements or nonconformities when acquiring their containers, they 
are not considered an excellent level of service. 

In addition, it was found that the procurement system of the dairy companies in the region, 80% of them do 
not apply or use a procurement system for containers, packaging and/or packing, while the rest of the companies 
indicate that they are applying a mechanism such as the EOQ (economic order quantity) method. This reflects 
that the companies in the region are not using a system that allows them to have control when purchasing or 
acquiring these types of inputs. 

Similarly, for the selection of their plastic packaging suppliers, the first important aspect to take into account 
when selecting the supplier is delivery times, followed by the location and price of the products, and finally, with 
very little importance, packaging with a green seal and quality certification. This implies that companies in the 
dairy sector, in their processes, do not present strategies for product sustainability.  At the moment of acquiring 
these packages, they are giving a very low value to the importance of the environmental impact, either by 
acquiring products with green seal, biodegradable, environmentally friendly. 

On the other hand, in relation to storage, only 40% of the companies in the sector maintain or control in 
digital media the information related to storage, the rest of the companies indicate a manual management. This 
implies that having manual information does not allow for greater control or the existence of material control 
processes, since having manual records makes it difficult to have an optimal follow-up and control of the 
information.   

It was also observed that only 40% of the dairy companies apply management indicators for the storage of 
finished products, products in process and raw materials of the company. This reflects a high percentage of 
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companies that are not using controls or monitoring of storage in their processes that would allow them to 
achieve and obtain greater control and quality in their system by implementing solutions and improvements to 
them. 

Similarly, in relation to the flow of materials in the warehouse, 40% of the dairy companies use a FIFO (first 
in first out) method for the flow of their materials and elements within their warehouse. There is a high 
percentage of companies that do not use any material flow control mechanism. The research indicates that the 
handling of stored materials is done manually; there are no automated or specialized processes, showing the 
absence of updating and use of electronic and systematic mechanisms to control storage in the companies of this 
sector. 

Then, in the analysis of a fourth variable regarding purchasing management, it was found that 100% of the 
companies in the sector start from the company's strategic plan, presenting a standardization of their purchases. 
There is also follow-up, with 80% considering customer complaints and claims at the time of purchasing. For the 
follow-up of their suppliers, there is a database with their respective information; this database maintained by the 
companies is manual and digital, while some companies do not have a database of their suppliers, nor a follow-
up of their purchases, which is an important record for the control of purchases and selection of suppliers. 

Therefore, the time that elapses from the moment a purchase order is generated and the arrival of the order at 
the company is between two to three days. Generally, most of the dairy companies have short delivery times for 
their purchase orders, which allows the companies to optimize their processes and times. The following is the 
result of the characterization using the most relevant results that give an answer to each variable of the whole 
logistic process with respect to production, imprisonment, storage and purchases by the dairy companies in the 
department, as shown in the following figure. 

Figure.1 Characterization of production, supply, storage and purchases 
 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 Afterwards, the analysis made to the dairy companies in the department showed that 60% of them do not 
make demand forecasts to keep control of their inventories, being few companies that make this type of forecasts, 
ignoring that demand forecasts allow companies to obtain valuable information of the current and future market in 
such a way that they can make the right decisions and generate growth strategies. The companies in the dairy 
sector in the region manage inventories in the company through periodic verification or revision, in which the 
inventory is revised in fixed determined periods; other companies do it through stock levels, making a control of 
inventories at the moment that a certain level of existing units is reached. 

On the other hand, in terms of distribution, most of the dairy companies maintain their own distribution of their 
products, while some companies in the sector subcontract or maintain a mixed type of distribution (own and 
subcontracted) to distribute their products. This shows that most of the companies in the dairy sector have their 
own distribution while maintaining control of their processes, being more efficient and reducing costs. 
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Last but not least, in terms of customer service, the companies deliver their products to their customers in three 
to ten days, and take one to two days to deliver their products. This type of industry in the region has great 
compliance in delivery times, which is important for the company since late delivery could cause additional costs, 
loss of customers and loss of credibility in terms of quality and responsibility. 

Indeed, all companies present and accept returns of their products, since they are perishable and easily 
consumed products, for these returns the company must make decisions efficiently and as economically as 
possible to deal with this type of situation, presenting 10% of returns per month in its different product lines. 
These returns are mainly due to causes such as product expiration dates, since the products have a short life cycle, 
product warranties, and shipping errors. By presenting a large percentage of returns for different reasons, the 
option of applying reverse logistics within the company should be considered, and thus optimize all these returned 
products, avoiding loss of time, materials, since the purpose of the returned products that are currently given by 
most companies, express that these products are eliminated, and only a small part are reusing, in order to give 
them a different use to which it was initially manufactured. 

For this reason, the registration of information of each product is of great importance to maintain control of 
inventories and warehouses and also a better distribution of them, so that the product is delivered to customers 
without any problem. From these types of records, the companies present information recorded on the location, 
the batch of the products, movements, type of transformation process, keeping a complete record of the product.  
The following is the result of the characterization using the most relevant results that give an answer to each 
variable of the whole logistic process regarding inventories, distribution and customer service by the dairy 
companies in the department, as shown in the following figure. 

 

Figure 2. Characterization, inventories, distribution, and customer service. 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is important to note that the logistics process of products that use plastic containers and packaging is directly 
related to the reverse logistics of the products, as indicated by Montoya in his research Reverse logistics a process 
of environmental impact and productivity, as it allows taking corrective actions that can responsibly mitigate the 
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affect the environment, but like other projects that have been developed such as reverse logistics in tires 
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2014), among other investigations that have been carried out, it has been possible to provide solutions and begin 
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related to the demand and directly related to the collection rate (Florian, 2016). 
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5. Conclusión 

In conclusion, it can be said that currently in the dairy companies in the department of Norte de Santander we 
can conclude that the product lines that they offer the most are cheese, milk and fermented products, being these 
types of products the ones that generate the most waste from plastic containers and packaging. In order to offer all 
this type and variety of products, these companies need to have contact with different suppliers, especially the 
suppliers of their containers, packaging and packing, indicating that they have two to three suppliers, national and 
regional, considered to have a good compliance rating, allowing them to have greater control over the types of 
plastics they supply and use for their packaging in the future, predominantly low-density polyethylene, high-
density polyethylene and PET, which are being used economically at low costs 

As well as the supply system that these micro and medium-sized companies have, they do not have a supply 
system, which is a disadvantage because they do not have control when purchasing or acquiring this type of 
inputs. When selecting a supplier to purchase plastic containers and packaging, the aspects that are most taken into 
account are product prices, delivery times and location, giving little importance to the green seal and quality 
certification of the products. 

Similarly, not having a material flow system does not allow the company to have an order or control of the 
movements that are constantly carried out in the companies. This percentage of companies that still do not use this 
type of system is largely due to the fact that this sector is made up of medium and small companies and they do 
not see the importance of applying this mechanism. 

On the other hand, regarding the determination of the time of flow of materials, permanence of products in 
warehouse, products in process and finished products, it was determined according to the results of the analysis to 
the companies of the dairy sector of the region, that this time is defined between 0 to 7 days, being a prudent time 
for the handling of this type of food products, presenting greater care and greater control of storage times, 
showing short storage times, since these products rotate more easily in the market, presenting great demand, 
indicating a constant rotation, great movement in the market, great sales in the region; The high consumption of 
these products results in the generation of discarded plastic containers and packaging.   

Likewise, this type of company reflects that they keep or control the information related to the storage of their 
materials manually, which makes it difficult to have a better control of all their existing materials. Some of the 
companies have implemented the FIFO (First In First Out) method for the control of the flow of materials, 
allowing to have a control and order of the movements that are constantly carried out in the companies. 

On the other hand, for the realization of purchases, most of the companies start from the company's strategic 
plan, presenting a great control over them, considering also that the complaints and claims of the clients have an 
impact at the moment of making a purchase. It was also evidenced that the companies have a database of clients 
and suppliers, which allows them to have a standardization of purchases and follow-up of clients and suppliers. 
These companies also make demand forecasts, which allow them to obtain valuable information on the current 
market, so that they can make the right decisions and generate growth strategies. 

Likewise, regarding the distribution of their products in the region, most of the companies in the dairy sector 
have their own distribution, maintaining control of their processes, being more efficient, reducing costs, few 
companies subcontract and maintain a mixed type of distribution (own and subcontracted). In terms of customer 
service, the companies' delivery times to their customers are between three and ten days, which is considered 
sufficient time to generate effective deliveries. 

Finally, it can be said that having a good control by the dairy companies allows them to easily implement 
reverse logistics within their logistics process, especially in the plastic containers and packaging used, maintaining 
direct contact with suppliers, information and follow-up to their customers, having well defined lines and the type 
of distribution they have, a system of inventories and purchases, a control of supply and storage, in such a way 
that allows them to clearly define their return and recovery process, contributing to the ethics and responsibility of 
the company. 
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