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Abstract – This work presents the problem of excessive waste of 

labels that is generated in the printing of these. The printing process 

is the key process of the company, since it transforms the plastic rolls 

together with the inks and an error in the procedures causes the loss 

of the material entered and money. This drives to propose solutions 

through Lean techniques in the production of labels. In general, the 

studies are based on other lines in the plastic sector, such as pipes, 

bags, containers, among others. To address this problem, the Lean 

Manufacturing methodology adapted to a cycle of continuous 

improvement will be used, forming a solution proposal model, with 

techniques such as support 5s, the application of Autonomous 

Maintenance, Kanban and Standardization of Work. Based on a 

pilot test, a waste reduction of 7.78% and an improvement in the 

indicators that are involved in the investigation are obtained. 

Keywords--waste, label production plastic, kanban, 

autonomous maintenance. 

I.  INTRODUCTION

Currently, the production of the plastic sector is growing 

on a large scale, obtaining until the year 2030 an annual growth 

of 4%. Similarly, automation in the sector is increasing due to 

the cumbersome processes presented by the different lines of 

the sector [1]. In the national approach, production shows a 
growth rate with rates greater than 5%, where it is granted 

greater consumption and investment. It is mentioned that the 

growth covered almost 40% of the national import in the last 

two years [2]. Due to this growth, plastic waste also shows its 

increase that affects companies and society in general. It is 

known that the acceptable percentage of losses in the 

production processes of the industry being studied range 

between 3% and 4%. From reviewed research, a percentage of 

waste of almost double what was acceptable in the sector was 

achieved in the label line, which is much higher. Due to the 

increase of the plastic industry, these can increase and be a very 

arduous problem. It is inferred that there are problems around 
their rate of production which causes excess waste [3]. Also, 

different lines of the sector such as pipes, bags, containers, 

among others, have very high percentages of waste, so the 

severity of what is presented is high.  

For example, in the line of pipes according to an 

investigation oriented to the evaluation of the generation of 

waste, these reached 6.92%, which confirms the 

aforementioned [4]. Based on the previous efforts of other 

authors, it is obtained that the low availability of a machine and 

the stops or technical failures that they present, generate such 
waste or other problems that affect the company. In this way, 

the application of different techniques was presented 

highlighting the Autonomous Maintenance and managed to 

improve availability by 10% [5]. Also, the problem of this 

article and other problems originates due to inadequate 

production planning, which is aimed at generating 

overproduction that implies costs for a company and thus the 

application of Kanban was raised, which decreased the problem 

by 10%. of this case [6]. Finally, an improvement in working 

procedures for operators through a standardization of work 

reduces problems related to excess waste, which through an 

investigation was improved by 8% [7]. 

The company selected for the research project is dedicated 

to the production of plastic labels, which are frequently used in 

the final production of beverage bottles, cookies, ice cream, 

among others. The key process of the elaboration of this product 

is the printing of the same, which is where the main problem 

occurs, the excessive generation of waste of labels. Due to this, 

the importance of studying the losses around the production of 

labels that, is key for the company, is fundamental. 

It was observed that, in 2018, the amount of label waste in 

the printing area exceeds the policy established by the company 

that is in the range of 2% to 3%, which leads to witness a high 

impact problem in the company and society due to the type of 

material used in the company. The current diagnosis shows high 

monthly percentages of waste that were generated by three main 

causes: the failure of the machines with a 56.15% impact, due 

to the inadequate parameters of calibration and the 

inappropriate use of the personnel, the overproduction with a 

39.83% of impact, due to the inadequate planning of the 

production and the lack of control of the same, and the 

inadequate manipulation of the plastic material with a 4.02% 

impact, due to the inadequate working methods that currently 

exist in the study company. In this sense, there is a need to find 
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a solution to the dilemma, so the proposal is presented that will 

reduce the current waste by a large percentage. Likewise, 

extend the proposal and its level of reliability to the different 

companies in the sector or other sectors that consider its 

implementation relevant. 

Based on the current problems, the Lean Manufacturing 

methodology helps to reduce problems through its tools, since 

at first you must thoroughly understand the concepts of the 

techniques and their limitations to achieve a successful 

implementation [8]. This will allow a greater analysis around 

the factors both external (laws, politics, environment and 

society) and internal (company size, budget, income, expenses, 

among others) that may affect the development of the tools. 

Therefore, the techniques selected with the support of the 5 

whys seek to solve specific causes mentioned above. It should 

be noted that these techniques have in common the human 

factor, who are in charge of the company's production. 

Likewise, they will be the ones who will support analysis, 

development, evaluation and improvements at the end of the 

implementation. 

The use of Lean techniques adapted to a continuous 

improvement cycle that allows a complete application is 

proposed. The techniques to be used are autonomous 

maintenance, the use of Kanban cards and the development of 

a standardization of work through procedures to present a better 

workflow for operators. This will be supported by good 5s 

practices, which will contribute to the better management of the 

implementation of the techniques. 

The objective is to reduce the frequent failures of the 

production machines, present a better workflow of the 

personnel and correctly execute the planning carried out by 

those in charge of the area. Thus, it seeks to reduce the waste of 

labels that are generated in the company studied in order to 

increase productivity and utility. 

The article is structured as follows: section II) gives an 

overview of the review of the literature on waste in the plastic 

sector and the use of Lean techniques to counteract this 

problem, section III) describes the proposed model and how this 

will be implemented, section IV) the validation of the above-
mentioned proposal is presented and the results obtained, 

section V) the discussion of the results and relevant aspects of 

the investigation is developed, and section VI) make the 

conclusions of the validation executed In the case of study. 

 

II. LITERATURE REVIEW 

In the world various companies are growing, due to the 

competition between them. Also, organizations are looking for 

new ways to optimize their production or service, so they look 

for methodologies, tools or techniques to apply them in their 

organization [9]. For example, it is essential to have information 

regarding the total remaining waste, which has not been 

properly evaluated the causes or consequences that are 

generated around it, since within the production system there 

are different manufacturing stages which generate losses of the 

activity [10]. On the other hand, it is presented that the 
environmental threats of the production waste of the plastic 

sector arise from the increase in the consumption of the 

material, where particular plasticizing additive components are 

considered that are dangerous for human health and the 

environment [11]. 

The generation of waste in production is important to 

analyze, since it is not known in depth the effects that these 

present in the different sectors of the industry. If the estimates, 

use and final management are detailed in detail for each specific 

area and process that generates these wastes, an exhaustive and 

decisive analysis would be entered into to establish their 

importance economically [12]. Given this, it is highlighted that 
it is important to achieve detailed knowledge of waste or waste, 

since procedures are followed that lead to objectives not 

initially seen by the organization, where the rate of waste 

generation in all types of sector is first established in physical 

and then expands to the entire economy of itself [13]. Likewise, 

it is highlighted that the companies in the sector under study 

omit the evaluation of the impacts of waste, so it increases the 

importance of finding an approach that allows reducing the 

generation of waste in the production system of an organization 

[14]. 

The possible solutions arise from various existing methods, 
where a means of improvement is the Lean Manufacturing 

methodology. This philosophy implies that unnecessary 

activities are identified in the production process in order to 

reduce or eliminate processes that do not add value to 

production. Also, the objective is presented to reduce the cost 

of production, improve the results around productivity [15]. 

It is worth mentioning that, Lean's thinking is summarized 

in five principles, precisely specify the concept of value for 

each specific product, identify the flow of value for each 

product, make the value flow without interruptions, let the 

consumer attract to if (Pull) the value from the manufacturer, 

and pursue perfection [16]. Based on this, it seeks to create 
value for the products and identify the appropriate production 

rhythm for them and continue the production sequence without 

any problem. In addition, create value for end consumers who 

will appreciate the product and have the decision to buy or 

return it. Finally, continue in the search for perfection at the 

time of production and / or distribution. 

The application of Lean entails optimizing processes, since 

performance will be increased with lower consumption of 

inputs and other resources such as capital, labor, time, raw 

materials, among others. Also, all unnecessary activities will be 

eliminated, which means saving the goods and accelerating the 



18th LACCEI International Multi-Conference for Engineering, Education, and Technology: “Engineering, Integration, and Alliances for a Sustainable 

Development” “Hemispheric Cooperation for Competitiveness and Prosperity on a Knowledge-Based Economy”, 29-31 July 2020, Buenos Aires, Argentina. 3 

flow of the production process [17]. However, Lean 

Manufacturing has different tools and techniques; Therefore, it 

is necessary to analyze each of these considering the problem 

and the solution approach that is intended to be applied [18]. 

It is necessary to have a means of diagnosis which involves 
observing the entire process and detecting the main problem. 

Initially, in several studies the Value Stream Mapping (VSM) 

is used, which is used to map the value chain of the organization 

[19]. After this analysis, the most appropriate tools are chosen 

taking into account the limitations of the company. Therefore, 

the 5s methodology will be used as the basis, which is the 

fundamental piece for an adequate implementation, because it 

contains five steps, which are to clean, order, eliminate, 

standardize and discipline in order to generate a culture of 

organizational in different areas of the company [20]. 

The most appropriate technique in the context of 

production is Kanban, which is a Japanese term, which means 
instruction label. In it, the relevant information for the 

production will be centered, which will contain the work order 

addressing what is intended to be produced and the quantity 

needed to produce [21]. It is sought to control with the Kanban 

the flow of production that allows to control and reduce waste 

or other problems that may be generated by production planning 

and its corresponding control [5]. It serves to control the 

progress of work within a production system. This main 

objective is to manage in a general or specific way each process 

so that in this way only the necessary is produced. Among its 

various functions, production control is highlighted [22].  

For the context of the machinery, several authors use 

autonomous maintenance (MA), which has as its main concept 

that the operators carry out the maintenance of the equipment 

through procedures and various planned maintenance that 

prevent the failures in the time established initially; in turn, 

develop the ability to detect potential machine failures in time 

[23]. Also, a low availability of the machines is identified by 

stops and technical failures that generate waste in the different 

processes involved in the operation of the machine [4]. On the 

other hand, it is considered important to reduce the downtime 

of a machine that is preceded by a shutdown, which has a 

considerable effect on improving productivity and decreases 

negative impacts such as waste generation [24]. 

In the human context, Standard Work is used as a means of 

improvement in this aspect. Industries are looking for ways to 

improve overall productivity to survive, where standard work is 

one of the ways to achieve this goal and is defined as the 

specific instructions that help make a product in the most 

efficient way. From this, a standard job provides greater 

flexibility in the production processes and improves a work 

environment in matters of safety and development in the area 

[6]. It is important to present a systematic approach with 

management methods, practices and procedures that influence 

the work of the operators and the quality of work [25]. 

However, a limited part of the literature has focused on 

other important concerns, such as barriers to implementation in 

SMEs [26]. Given this, the present limits or barriers of the 
companies are taken into account before an implementation of 

the Lean methodology, since it is necessary to know the 

difficulties present when developing Lean within the 

organization. Likewise, the type of company must be known, 

whether in size, production system, personnel, among others, in 

order to determine necessary improvements taking into account 

the limitations within your organization. This is relevant, since 

the human factor is the important part of the organization where 

employees at all levels must be aware of the application of this 

methodology. 

III. PROPOSED MODEL 

The research project is carried out based on the 

identification of an excess of waste of label solutions that are 

generated in their production. The printing of this material is 

the key process of the company, so the virgin plastic roll, the 

inks and the clisses that present the designs required by the 

client are mixed, and an error in the procedures to be developed 

leads to the label is automatically discarded. These wastes are 

due to several factors, of which the machine failure, the lack of 

a production control and inadequate procedures for the 

development of the work of the personnel stand out. In this 

sense, it is essential to develop a model that allows reducing the 

negative impact at the productive and economic level that is 

generated in the company through the application of 

engineering techniques. 

The proposed solution proposed in the article will be 

divided into three phases, which will be adapted to the 

continuous improvement cycle, since the implementation of 

said proposal is a constant improvement for the company. The 
general design of the proposal is shown in Fig. 1.  

 

 
Fig. 1 General design of the proposed model 
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The general view of the proposal presents Phase 1 that 

includes the current diagnosis of the company that evidences 

the problem and based on this define the resources that are 

required and that are accessible to implement the proposed 

model. Then, Phase 2 is the application of the techniques that 
the model presents following the procedures and formats 

previously established. Finally, Phase 3 is the analysis of results 

and the presentation of actions to use a constant improvement.  

The first phase of the proposal is adapted to the first step of 

continuous improvement, which is to plan. The sequence to 

follow in the development of this phase is presented in Fig. 2. 

 
Fig. 2 Development of the first phase of the proposal 

In the first place, by means of the current diagnosis that is 
made to the company, the research problem and the causes that 

originate it are determined. Secondly, it defines the personnel 

that will contribute to the realization of the project and 

determine the different schedules that are needed in the 

implementation. Thirdly, through surveys, evaluate the selected 

personnel on whether they present any knowledge of the 

techniques that will be used in the solution proposal. Finally, 

define and clarify the indicators that will assess the degree of 

success of the proposal after its implementation knowing its 

current percentages. 

The second phase of the proposal is adapted to the second 

and third step of the continuous improvement cycle, which are 

done and verified. In this sense, the Lean techniques to be used 

in the proposal will be presented, which will be detailed below. 

The support for the correct implementation of the three 

techniques aimed at attacking each cause of the problem is the 

5s. Through this good practice, it seeks to carry out an orderly, 

clean and oriented execution for the best performance of the 

personnel. The application of the 5s is derived in four stages.  

As a first stage, staff training is presented. The second stage is 

to monitor and evaluate the personnel on their performance 

when performing this good practice. The third stage consists 

of the application of the five tasks presented by this good 

practice, which will be presented in Table I. 

 

 

TABLE I 

DEVELOPMENT OF THE TASKS TO BE IMPLEMENTED 
N° Homework Development 

1 Sort out 
Examine the current status of existing elements in 

the study area. 

2 Organize Locate resources in strategic places. 

3 Clean 
Apply through correct procedures the cleaning of 

company resources. 

4 Standardize 
Standardize general procedures that preserve the 

above tasks. 

5 Discipline 
Oriented to the creation of habits and constant 

application of this good practice. 
 

 

As a last stage, the audits are presented, which is 

fundamentally the analysis of the results obtained in the 

evaluations. 

AUTONOMOUS MAINTENANCE 

The current maintenance flow of the company is basically 

oriented towards the application of corrective actions after a 

machine failure. These failures are related to adjustments and 

calibrations that generate the stop of the machine and that 

course causes the loss of labels. 

 

The techniques mentioned will follow three stages. As a 
first stage, the mapping of the process that arises in the machine 

with failures is presented. The second stage is oriented to the 

execution of the MA steps, which will be applied with different 

tools. In this sense, the steps mentioned in Table II will be 

detailed. 

As a last stage, the analysis of the results obtained that 

demonstrate the effectiveness of the implementation of the MA 

is carried out. This will be done with the help of the “DOM” 

indicator that will be detailed in (1). 

Current diagnosis

Definition of 
teams and 
schedules

Staff knowledge 
assessment

Definition and 
evaluation of 

indicators

TABLE II 

  DEVELOPMENT OF THE STEPS OF AUTONOMOUS 

MAINTENANCE 

N° Homework Development 

1 Initial cleaning 
Submit cleaning instructions using a 

previously established format. 

2 Dirt removal 
Maintain in optimal conditions the 

elements that interact with the machines. 

3 

Standardization of 

cleaning and 

lubrication 

Apply timely preventive maintenance that 

allows proper operation of the machine. 

4 General inspection 
Apply Visual Management that allows 

rapid detection of problem in the machine. 

5 
Autonomous 

inspection 

Develop a sense of operator autonomy 

through report cards. 

6 
Control and 

organization 

Use the verification sheets to evaluate the 

development of the previous steps. 

7 
Autonomous 

Management 

Oriented to the creation of habits and 

constant application of this technique. 
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𝐷𝑂𝑀 =
𝐻𝑟𝑠 𝑃𝐴

𝐻𝑟𝑠 𝐷𝑀
 × 100% 

(1) 

Where: 

- DOM  :  Machine Operational Availability 

- Hrs PA  :  Hours Stop by Breakdown 

- Hrs DM :  Machine Available Hours 

The indicator presented is expected to generate an 

improvement greater than 10%, which is based on the result 

obtained in other research and in this regard, it seeks to exceed 

that established percentage. 

KANBAN 

 
This technique works through cards, which inform about 

the needs in terms of materials, spare parts or products. This has 

the main function of production control and this implies the 

integration of the different processes [27]. Next, the 

implementation phases are shown in Fig. 3. 

 

Kanban implementation will follow four phases. As a first 

phase, the training and training is presented, which is developed 

with weekly workshops and talks. As a second phase, there is 

the definition of the task flow and implementation of Kanban 

cards that allow controlling and visualizing the production 

situation and its relationship between the planned and the actual 
one. As a third phase, the evaluation of the results obtained is 

presented and to verify if the proposal is fulfilled from the 

measurement of the “SP” indicator, which will be detailed in 

(2). It is important to present a minimum value, since 

production exceeds one million planned labels. 

𝑆𝑃 =
𝐶𝑆𝑃

𝐶𝑃𝐿
 × 100% (2) 

Where: 

 

- SP  :  Overproduction 

- CSP :  Overproduced Quantity 

- CPL :  Planned Amount 

The indicator presented is expected to generate an 

improvement greater than 10%, which is based on the result 

obtained in other research and thus, it seeks to exceed that 

established percentage. Finally, the last phase is to establish 

periodic meetings. 

STANDARD WORK 

The Standard Work seeks to increase labor productivity 

based on standardized work in a productive process. This is 

relevant, because it is necessary for staff to know and adapt to 

a more efficient way of working. Therefore, the solution 

proposal will be adapted taking into account the main problem, 

which is the excess of label waste which is caused by improper 

handling of materials that, in turn, is caused by an inadequate 

working method. Given this, it is necessary to know the 

requirements of Standard Work in order to demonstrate the 

feasibility of execution.  

• Work tasks must be repetitive. 

• Provide a commitment on the part of the collaborators 

towards the work. 

• Discipline on the part of the operators and orientation 
of the area of the headquarters for a monitoring of the 

performance. 

The procedure that follows is the one shown in the 

following Fig. 4. 

 

 
Fig. 4 Standard Work Procedure 

After the execution of the procedures, these will be 

evaluated with the indicator “Damages” that are generated in 

the activities of the operators and will be detailed in (3). In this 

Analyze the quantity of products and the process path 
(PQPR)

Measure operating times based on work items

Determination of the cycle time

Determination of the standard operating routine using the 
standard work combination sheet (SWCS)

Determination of the operation route by a standard worksheet 
(SWS)

Analyze the operating load using an operator load graph 
(OLC)

Verify the result

 
Fig. 3 Phases of the Kanban 
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way, the results are analyzed and improvement actions are 

taken.  

Where: 

- D  :  Damage 

- CUD :  Number of Units Damaged 

- TC  :  Total Amounts 

The indicator presented is expected to generate an 

improvement greater than 8%, which is based on the result 

obtained in other research and in this way, it is sought to exceed 

said established percentage. 

The last and third phase is the analysis of the results that 

will be obtained from the pilot test compared to the current 

diagnosis that allows to prove if the proposed solution is 

feasible for an improvement of the indicators and from there 

present actions that allow to establish an improvement Continue 

and meet the objectives set initially. 

IV. VALIDATION 

To validate the proposal, the pilot test and a simulation 

were carried out, in order to compare a before and after 

following the phases established in the solution proposal. The 

data comes from the print tracking of the shrink labels. 

Likewise, a sampling of time was carried out for each process 

that involves printing and to be able to properly evaluate the 

indicators involved.  

The process begins when the supplies are in the warehouse 

such as virgin labels and inks. Then, it goes to the material 

reception area, in which the current state of the elements is 

validated. Then, it goes to the weighing area in which the 

number of rolls of labels to be introduced to the machine is 

estimated. In the next station you have the impression, in which 

they are responsible for placing the rolls and inks in the 

machine. Then, it passes the inspection area where the 

collaborators examine the labels and separate those that have 

defects. Then, there is the cutting area where the same operators 

cut the shrink labels. Finally, there is the packaging in which 

the operators gather the printed labels and deposit it in another 

area for the corresponding dispatch. 

The main problem detected in the company is the high 

percentage of label waste that occurs in said process, exceeding 

the percentage of waste in the sector and the policy established 

by the company, mentioned in detail in the introduction. The 

analysis of the data is based solely on the shrink labels, which 

represents 48.55% of waste in the current diagnosis.  

These percentages of waste are calculated based on daily 

production reports that are recorded manually. Using this 

format, the percentage of monthly form shown in Fig. 5 is 

analyzed. 

From Fig. 5, it is determined that the average monthly 

waste of the case study amounts to 5.77%. In this sense, the 

problem in the defined production process is important to 

examine and evaluate the indicators involved. 

The results obtained from the pilot plan are based on two 

months of execution, which were September and October of the 

year 2019. The data to analyze the production and the 

improvement of the indicators arose from the daily production 

reports made by the operators. Table III shows the planning and 

general waste that were obtained. 

TABLE III 

GENERAL ANALYSIS OF PRODUCTION 

Month 
Planned 

Length (m) 

Failure 

Length (m) 

Label waste 

percentage 

September 1178600 62700 5.32% 

October 1097000 58300 5.31% 
 

 

In the evaluation of the indicators, the variables presented 

by each formula described in the solution proposal are 

considered using detailed resources such as formats, 

procedures, visual procedures, among others. It is important to 

emphasize that the data obtained on average is worked, so a 

comparison is made between the analyzed average of the year 

2018 with the average of two months that is carried out in the 

pilot. Thus, Table IV is obtained where the before and after the 

indicators are presented with the general percentage of 

improvement. 

 

𝐷 =
𝐶𝑈𝐷

𝑇𝐶 
 × 100% (3) 

 
Fig. 5 Monthly percentages of heat shrink label waste 
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TABLE IV 

COMPARISON OF THE INDICATORS OF THE PROJECT IN PILOT 

Indicator Before After 
% 

improvement 

DOM 33.62% 35.81% 6.12% 

SP 2.07% 2.02% 2.4% 

D 14.87% 9.59% 35.5% 

5s Audit 45.45% 67.27% 32.44% 

 

 

The general result of the reduction of heat shrinkable waste 

is presented in Table V. 

Based on Table V, it is determined that the impact is a 

16.02% reduction in waste from heat shrinkable labels, which 

makes it possible to verify that the proposed solution is still 

viable. However, it is important to emphasize that these results 

may vary, since the pilot is only two months and the data 

compared to the current diagnosis may allow the improvement 
to increase or decrease in a few months. 

The results obtained from the simulation performed show 

the comparison of a long-term before and after. The data comes 

from the print tracking of a shrink label where time sampling of 

each process involving printing was performed. Thus, Table VI 

is obtained where the improvement of the indicators is 

presented. 

TABLE VI 

COMPARISON OF THE PROJECT INDICATORS IN SIMULATION 

Indicator Before After 
% 

improvement 

DOM 33.62% 49.50% 32.08% 

SP 2.07% 2.50% -20.8% 

D 14.87% 3.52% 70.3% 

 

 

The general result of the reduction of heat shrinkable waste 

is presented in Table VII. Based on Table VII, it is determined 

that the impact is 16.64% reduction in waste from thermo 

shrinkable labels, which allows verifying that the solution 

proposal is also feasible in the simulation. 

It should be noted that the “Overproduction” indicator 

increases its impact on the problem because the technique for 

solving this cause is not controlled in the simulation. 

V. DISCUSSION 

The result of a general improvement in the reduction of 

label waste is 7.78% but this can be affected by several very 

important factors. First, it is important to mention that the pilot 

carried out was only executed in two months, obtaining the data 

already presented in the validation. The current diagnosis was 

based on data from the whole year 2018, so the results obtained 

have a more real average. In this sense, the comparison that was 

made in the validation is based on an average analysis of the 

results of the pilot plan as of the current situation. However, 

since the pilot plan is only for two months, the general results 

can be affected positively or negatively if the execution of the 

established plan is carried out for more months and then a new 

analysis of general improvement of the label waste reduction is 

presented. Secondly, the rotation of machine operators can 

affect the correct implementation of the solution proposal, so 

according to the filter made in the diagnosis of the problem, the 

research is based on the shrink labels produced on selected 

machines. It should be noted that it works with heat shrinkage, 

since it is the type of product that exhibits the greatest amount 

of waste, presents the most important customers and generates 

the largest number of orders for the company. In this way, if 

there is rotation of operators, it would start from the beginning 

to the execution of the pilot and the development of activities 

which would delay the increase in the improvement of waste 

reduction. Finally, the improvement can be considerably 

increased if the inclusion to the production area of a specialist 

technician of the machine is evaluated, since according to the 

analysis of the current situation, the highest percentage of the 

causes that generate the problem is caused by the failure of the 

machines and their excessive stops. Thus, including a 

technician would be vital to control these failures and this 

according to a simulation performed, would improve the 

availability of the machine by 32.08%. It should be noted that 

the result obtained from the simulation is in a longer evaluation 

time to the pilot, so in the long term the execution of the 

proposal including the complete project will provide optimal 

results. 

Regarding the indicators, it is observed in the validation that 

there are improvements in each of them. It is verified that the 

indicator “Damages” oriented to the inadequate manipulation 

TABLE V 

GENERAL RESULT OF THE REDUCTION OF WASTE OF LABELS 

IN PILOT 

General 

evaluation 

2018 

Average 

Pilot 

Average 

% 

improvement 

Waste 

percentage 
5.77% 5.32% 7.78% 

 

TABLE VII 

GENERAL RESULT OF THE REDUCTION OF WASTE OF LABELS 

IN SIMULATION 

General 

evaluation 

2018 

Average 

Pilot 

Average 

% 

improvement 

Waste 

percentage 
5.77% 5.30% 8.08% 
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of material by the operators presents an improvement well 

above the proposed objective, since the application of the 

technique of standardization of work was feasible. Here, 

compliance with the procedures to treat the virgin label was 

developed with an exhaustive follow-up, which led to a routine 

culture that allows the operator to use all available resources to 

carefully move and handle the plastic rolls. However, the other 

two indicators, "Operational Availability of the Machine" and 

"Overproduction" do not exceed the stated objective, since they 

influence the time of the pilot performed and the willingness of 

the operators to make the proposed procedures effective. This 

produces that the improvement for each indicator is minimal but 

provides optimal results that allow further development of the 

proposed solution. 

The analysis of results for each indicator in other scenarios 

is based on the type of machine used and the type of material 

used in the line to be evaluated. The matrix of indicators 

improvements will be shown in Table VIII where 1 is minimal 

improvement, 3 considerable improvement and 5 total 

improvement.  

Based on the analysis in Table VIII, the impact of the 

indicators in the different scenarios is presented. On the one 

hand, the Operational Availability of the Machine is considered 

in the same way for the labels and bags in a minimal 
improvement due to the result obtained in the pilot plan and the 

similarity of the characteristics presented by the equipment for 

this type of material. In relation to pipes, the technical 

specifications allow fewer stops due to breakdowns. On the 

other hand, Overproduction on labels is at greater risk because 

they are produced by type of product and based on customer 

specifications. However, in the other two scenarios they present 

standardized products that often omit an overproduction. 

Finally, the Damages of the material due to an inadequate 

manipulation in the three scenarios present total improvements, 

because it is directly related to the work of the operator, which, 
with procedures and follow-ups to their activities, these results 

can be achieved. 

CONCLUSIONS 

For the label production company, the problem of excess 

label waste in the production area was identified with a 5.77% 

average waste, a value that exceeds the company's policy and 

acceptable parameters in the sector. Based on what has been 

described, the implementation of the pilot considering 

techniques such as the Autonomous Maintenance that attacks 

the machine failure cause, allowed the machine's availability to 

increase by 6.12%. Also, the application of Kanban caused the 

overproduction to decrease by 2.4%. Finally, the execution of 

the Standardization of work generated that the percentage of 

damages due to improper handling of the labels is reduced by 

35.5%. In general, waste reduction was carried out by 7.78%. It 

should be noted that it is far from the objective that is to 

completely eliminate waste, however, it is important to mention 

that in order to reach the objective all the developed resources 

would have to be applied and the proposal implemented in its 

entirety, covering a considerable investment. The direct 

improvement in the reduction of the type of shrink label is 

16.02%. This value indicates notable improvements for the 

investigation but not sufficient, so that value is only related to 

48.55% which represents the type of label mentioned in relation 

to the total products handled by the company. 

Based on the simulation presented, it is determined that the 

improvement obtained is 8.08%, which has an impact of 

16.64% reduction in waste from heat shrinkable labels, which 

allows verifying that the solution proposal is also viable in the 

simulation. It is important to mention that in the simulation if 

an additional resource is considered that is the machine-

oriented technician, which provides favorable results by 

improving the DOM indicator by 32.08%. 

The analysis of impacts generated by the research is based 

on selecting a suitable staff and complying with the established 

procedures to strengthen their knowledge and skills, and 

generate greater control in the night time. Also, apply the 

project taking care of the environment, since it directly affects 

the soil and air various materials and supplies that are used in 

the production of labels. 
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