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Logistics of entrances and exits of the warehouse. In this 

Abstract— This   study   focuses   on   the   correct   service 
management of pharmaceutical warehouse processes since an 
excellent level of service is required in the correct distribution of 
orders without interrupting the flow of deliveries to customers. This 
problem becomes more relevant because it involves medicines. For 
this reason, the level of perfect order fulfillment was analyzed, of 
which it presents a % of 85% compared to 95% of the required 
sector, which this gap is equivalent to S /. 411,451 in lost sales due 
to penalties and returns. As a contribution, Lean Warehousing tools 
such as 5s, standardization, Poka Yoke and TPM were implemented 
in the warehouse processes following a continuous improvement 
methodology. The solutions presented for each root cause were 
measured based on indicators of the perfect order, such as the 
percentage of complete deliveries, the percentage of quality 
deliveries, the percentage of on-time deliveries, and the percentage 
of adequate documentation. In conclusion, the application of the 
improvement proposal will increase the percentage of perfect orders 
above 95% of the standard of excellence, achieving a better flow of 
orders in a future VSM in less time and in a higher quality of 
service for the final customer. 

Keywords— Lean Warehousing, Perfect Order, RFID, 5S, 
Standardization, TPM 

 
I. INTRODUCTION 

 
Globally, due to the COVID-19 pandemic, the health 

sector has experienced different problems in supply chains, 
aspects such as interruptions have affected companies. Among 
these consequences, there was an increase in demand for 
medicines by 45% [1] and along the same lines, in the national 
context, the level of drug availability was categorized from 
approximately 55% from low to moderate [2]. This context 
has an impact on the fact that pharmaceutical product 
warehouses must improve the level of service in logistics 
processes [3] to meet the increase in demand and levels of 
availability following quality standards in compliance with 
orders. 

The importance of the problem is given in the 
presentation of articles by authors specialized in the logistics 
sector and, specifically, a case study developed in a finished 
products warehouse [4] is detailed, where an improvement 
proposal for the processes is followed. 

case, the methodology used is of an analytical-descriptive type 
that focuses on improving processes by focusing on waste or 
activities without added value. This is done through layout 
design, standardized procedures and the constant updating of 
KPIs for the correct efficiency of warehouse logistics 
processes. Another case study [5] focuses on improving the 
level of service in the warehouse through the application of 
current VSM and the constant modification of the design of 
the workstation until reaching an ideal state or scenario that is 
validated by simulation of systems in a new improved future 
VSM [6]. This is what would help the warehouse manager 
make better decisions for on-time order deliveries by 
improving the order flow within the warehouse. 

The motivation of this work is based on the need for the 
current situation of health sector to have pharmaceutical 
products at the required time and place. This is also since the 
pandemic has made logistics processes work at maximum 
efficiency. For this reason, there is the relevance of focusing 
on the supply chain process that occurs within the warehouses, 
this through the improvement proposal that with the 
implementation of Lean seeks to reduce unnecessary times, 
TPM preventive activities and reduce or eliminate non- value-
added activities, all to increase compliance with perfect 
orders. 

In this article, the following organization is presented: 
First, the introduction where a brief literature review of the 
background and success stories related to the sector and 
problem under study is explained. Second, it has the methods, 
where the application of the tools and their impact on the 
organization are detailed. Third, the results obtained are 
explained and finally the conclusions obtained in the present 
study are carried out, managing to respond to the main 
problem. 

 
II. STATE OF THE ART 

A. Lean Warehousing in the pharmaceutical sector and the 
impact on the perfect order fulfillment 

The implementation of the Lean philosophy in a 
warehouse helps to eliminate waste that may exist in the 
processes of that area, also using VSM [6]. It is an economical 
alternative and occupies an important position in the logistics 
and warehouse area [7]. Through Lean tools, it is possible to 
redefine internal logistics spaces and flows [8]. 
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The Lean approach in the health sector is not new, but 
there is a large field of research available [9]. As a result, in 
his study, he obtained that the level of reduction of warehouse 
waste of all kinds has a significant positive impact on the 
operational performance of the warehouse and the 
performance of distribution. In the case of [10], results were 
obtained that the daily transfer time was reduced by 8.27%. In 
addition, the standardized system achieved with Lean tools 
helps managers to have a deeper understanding with 
quantitative data of the state of the warehouse in its different 
processes. 

 
B. 5S in warehouse logistics processes 

This methodology has been implemented in various areas 
including warehouses. The implementation consists of phases 
of classifying, ordering, standardizing and measuring [11] how 
they are carried out in product distribution centers. There is a 
relationship between 5S and the operational performance of 
the warehouse [12]. Among the advantages, an optimization of 
the space and the elements to be used in the warehouse is 
obtained, an increase in the productivity of the processes of 
such area and the standardization with checklists. Likewise, it 
is evident that the 5S tool has a lower implementation cost 
[12][13]. 

According to [13] the 5S in the health sector cause aspects 
to be considered. For example, an organized environment is 
obtained, efficient workplaces in terms of productivity, 
reduction of inventory and supply chain costs and recovery of 
valuable spaces and minimization of overhead costs. Also, 
according to [14], the 5S approach could be effective in 
improving the quality and productivity of pharmacy stores. 
These improvements were consolidated in three dimensions: 
operational efficiency, customer satisfaction and 
responsiveness. 

 
C. Standardization of work for logistics processes 

Work standardization refers to the establishment of 
processes where a work method is developed in a pre-
established standard way. That is, according to [15], it 
identifies the sequence in which each activity is performed and 
the specific times of these to complete the work. This method 
can be applied in all areas of a company. In this case, if it is 
referred to for logistics processes, a facility for the execution 
of its processes is obtained. One of the advantages of being 
able to standardize the work method is that it is possible to 
have a better control specifically of the process under study 
[16][17]. For standardization, an adequate time study is 
needed as an initial basis to then establish the processes to be 
improved by eliminating non-value-added activities, to then 
rely on procedures, formats, standardization sheets so that 
operators can be coupled to the new improved process [18]. 

D. TPM applied in the transport fleet 
This Total Productive Maintenance methodology indicates 

a strategy with a series of standard operations to be 

implemented to eliminate waste in the production processes 
caused by the state of machinery. In this case, for the transport 
fleet, the methodology focuses on being able to propose 
cleaning, lubrication, and adequate inspection standards 
[19][20]. These aspects are considered relevant to implement 
the pillars of autonomous and preventive maintenance to be 
applied in the investigation [21][22]. 

 
E. Poka Yoke – RFID system 

It is a system that reduces the errors that exist in the 
storage process based on design and operation stages [23]. 

This system consists in being able to have a greater 
traceability of the products by the identification by means of 

tags of the quantities of products are in stock by means of 
scanner in set of the tags for consultation in real time [24][25]. 

In the case of [26] a system based on RFID was 
implemented in the warehouse and its installation covered all 

warehouse processes, achieving a higher percentage of 
inventory accuracy by 95%. 

 
F. Lean leadership in the organization 

The application of Lean tools is not only focused on 
reducing costs, it is important to create a culture of change 
[27], therefore the application of lean leadership ensures that 
all workers are committed to their daily work, with emphasis 
on having training so that they can introduce improvements in 
their processes [28]. The application of Lean requires a 
continuous and systemic change, with a high degree of 
leadership implemented as organizational culture in their 
workers, in this sense the promotion of some values and ideal 
attributes of leadership will be important to achieve Lean 
thinking. Companies that develop leadership obtain lean 
leaders capable of solving crucial problems, achieving a better 
flow in the processes and better productivity results [28][29]. 

III. INPUT 
 

A. Justification of the model 
Based on the literature review, the proposed model 

follows a warehouse management model through the 
application of the Lean Warehousing methodology, which has 
the contribution of covering the existing gap in the literature 
through the application of this methodology in warehouses. of 
the pharmaceutical sector to verify its effectiveness in this 
area, where it focuses on reducing waste and time of the 
logistics processes of both Inbound and Outbound [30] [31]. 
These authors follow a methodology of continuous 
improvement through a PDCA, which highlights the use and 
execution of Lean Warehousing tools to improve the 
efficiency of logistics processes. For this reason, under this 
continuous improvement approach, various Lean Warehousing 
tools have been linked, such as the application of 5s, 
standardization of work, Poka Yoke and TPM, to improve the 
level of service in the warehouse with the final delivery of 
orders. to the clients. [31] [32] [33]. 
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Fig. 1. Proposed model. Adapted from [31] [32] [33]. 

 

 
B. Proposed model 

Based on the literature review of various authors focused 
on improving the flow of Inbound and Outbound warehouse 
processes, a warehouse management model is proposed 
following a PDCA cycle of continuous improvement with the 
application of Lean Warehousing tools such as Solution 
proposals [34][35]. The model is made up of 4 components 
that will be briefly explained: The first component of Planning 
(Plan), the current diagnosis is made and the proposals for 
improvement to be carried out are proposed; the second 
component of Hacer (Do), the solution tools proposed above 
are applied; the third component of Review (Check), 
compliance with the tools is verified based on the analysis of 
the results of the established indicators and finally the fourth 
component of Act (Act), where the standardization of the 
processes is established with evidence of improvement based 
on the previous stage. In general, the main objective is to 
improve the efficiency in the processes of the warehouse 
under study, reducing waste and unproductive time of the 
processes for the correct fulfillment of order deliveries to end 
customers [35][36]. 

 
C. Design of the proposed model 

Once the proposed PCDA model has been developed, it 
is important to note that, for the model to work, "input" data is 
needed, such as a literature review, relevant company data and 
a review of both business and technical regulations. This input 
data is essential in the first instance for the model to feed into 
and follow the continuous improvement cycle in the other 
components. Having explained this, the development of the 
components of the proposed model is presented based on what 
has been developed by [37][38][39]. 

The first component is the Planning (Plan), where a 
diagnosis of the current situation is carried out, based on the 
treatment and analysis of the input data, managing to identify 
the main problems that occur and being able to carry out the 
analysis until finding the root causes that originate them. 

The purpose is to be able to carry out an accurate 
diagnosis and propose improvement actions based on it 
[40][41]. The artifacts for initial diagnosis for this component 
are: 

 
• VSM to identify the complete flow of processes and the 

times incurred. 
• Cumulative weighting tables 
• Pareto chart 
• Improvement action plan 

 
The second component is Doing (Do), where the 

proposed solutions are executed through the implementation 
of engineering tools based on the Lean Warehousing 
methodology [40][41]: 

In the first place, the implementation of the 5s in the 
warehouse is detailed, which will allow ordering, organizing, 
and cleaning the work areas. This implementation consists of 
the following steps: 

 
- Seiri (Classify): Materials are classified according to their 

level of utility in the warehouse and those that are not useful 
are discarded [42][43]. 

- Seiton (Sort): Once you have the classification of the pieces 
based on the policies to the degree of being essential or you 
do not proceed to order the place of location or storage 
[42][43]. 

- Seiso (Clean): Proceed to clean the work areas, especially 
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the equipment, components, racks, pallets, and aisles 
[42][43]. 

- Seiketsu (Standardize): Preparation of procedures and 
formats in each of the above processes to standardize the 
processes following the established standards [42][43]. 

- Shitzuke (Measure): Measure the compliance and 
performance of the tool based on audits and 5s compliance 
verification formats [42][43]. 

 
Secondly, the implementation of the work standardization 

is detailed, which focuses on the Packing and storage 
processes in order to improve the work method of the 
operators, applying the time study and validating work 
standards. This will allow us to have a process with fewer 
errors in handling orders based on quality (damaged products) 
and delivery time (cycle times). Likewise, the performance of 
the operators' activities is improved, making the work more 
effective, following the standards of the new work method 
[44][45]. The artifacts used for this implementation are: 

 
• Matrix of taking times 
• ECRS Matrix 
• Process standardization format 

 
Thirdly, the implementation of the Poka Yoke tool is 

detailed, which focuses on the RFID System to improve the 
traceability of the products from their arrival to their departure 
from the warehouse, generating a report of the quantity and 
exact location of each product at consult at any time, for this 
reason it is expected that precision errors can be reduced 
during picking, managing to deliver correct and complete 
orders [46][47][48]. This system requires the following 
artifacts: 

 
• RFID reader 
• RFID printer 
• Passive type RFID tags 
• Middleware RFID reader data connection system in the 

corporate system 
 

Fourthly, the application of the TPM Tool is detailed, 
which focuses on the transport fleet of order loads sent to the 
different sectors. What is sought is to use the most relevant 
maintenance management pillars for the case under study, 
such as: Preventive maintenance, to establish standards and 
culture of preventive maintenance of units in repair shops 
[49]. 

This pillar requires the use of the following artifacts: 
 

• Spare parts usage form 
• Format of prevention action according to mileage 
• Format of reported faults 

 
Autonomous maintenance, where it focuses on the 

execution of maintenance activities with an autonomous focus 

of carriers following greasing and lubrication standards for 
transport units, this based on continuous training [50]. This 
pillar consists of the following stages to follow: 

 
-  Initial cleaning: Dismantling of internal parts for their 

first inspection and cleaning to find anomalies. 
-  Eliminate sources of contamination: Eliminate polluting 

sources from the establishment. 
-  Established standards: Implementation of cleaning, 

inspection, and lubrication standards. 
-  Inspection procedure: Preparation of the inspection 

training plan, based on the Hydraulic, Mechanical, 
electrical and refrigeration system. 

- Improvement of inspection procedures: Preparation of 
the autonomous maintenance checklist. 

- Administration and control of the workplace: Establish 
roles and functions, order, and organization of the 
workplace. 

- Improvement activities: Carrying out audits for 
improvement. Supported using the autonomous 
maintenance audit sheet. 

 
Finally, lean leadership is applied to create awareness 

and culture in workers when performing their daily tasks. In 
this case, it is based on the application of 5 leadership 
principles: 

- Culture of improvement: employees know how to 
recognize the errors occurred in the work stages, but 
they do not know how to solve them clearly. For this 
reason, the leader in charge must manage his team and 
promote improvements using artifacts such as check 
sheets and reports of failures in order to take corrective 
actions [51][52]. 

- Self-development: All lean leaders are encouraged and 
trained to develop new competencies and skills until 
they become role models [51][52]. 

- Qualification: Leaders encourage and support the 
individual and collective development of their 
employees in their jobs [51][52]. 

- Gemba: A state of learning and action is sought, where 
good communication between leaders and workers is 
encouraged to better find errors or failures in the 
processes [51][52]. 

- Hoshin Kanri: Leaders are encouraged to remain focused 
on the continuous improvement of processes and the 
strategic alignment of activities [51][52]. 

 
The third component is to Verify (Check), where the 

results obtained in the previous component are analyzed, this 
with the measurement of the indicators for each established 
tool. For this reason, the purpose is to be able to establish the 
degree of improvement, whether positive or negative, to move 
on to the next stage. It has the following artifacts of the 
current component: 
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• Construction of future VSM based on the results 
obtained. 

• Indicator measurement tables "As is" vs "To be" 
 

The fourth component is to Act (Act), where two 
scenarios are presented according to the results: The first 
scenario corresponds to compliance with the expected metrics, 
therefore, we proceed to standardize the improved processes 
based on files, procedures, and manuals. The second scenario 
corresponds to non-compliance with the expected metrics; 
therefore, a corrective action plan is implemented to determine 
the process that still needs to be improved, and in turn, an 
implementation sub-schedule is developed with the metrics 
still to be improved [53][54]. 

● Improved process standardization sheets 
● Action plans for tools with negative results 

 
D. Model details 

Below, Figure 2 details the flowchart in detail of the 
components of the proposed model. 

 

 

Fig. 2. Detailed flowchart of the application of the proposed model. 
Adapted from [53][54]. 

 
 

E. Model indicators 
Below are the indicators aligned with the implementation 

of the improvement tools to measure the performance of the 
proposed model. 

 
a. 5s audit compliance percentage: 
Various studies applied to the Lean Warehousing 

methodology show that this indicator must be equal to or 
greater than 85% [55] [56]. 

 

%	5𝑠	𝑎𝑢𝑑𝑖𝑡. =
𝑇𝑜𝑡𝑎𝑙	𝑠𝑐𝑜𝑟𝑒	𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙	𝑠𝑐𝑜𝑟𝑒 	× 100 
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b. Packing cycle time: 
Various studies applied to the Lean Warehousing 

methodology show that this indicator should decrease by 10% 
[57][58]. 

 
𝐶𝑦𝑐𝑙𝑒	𝑇𝑖𝑚𝑒 = 𝐶𝑢𝑟𝑟𝑒𝑛𝑡	𝑐𝑦𝑐𝑙𝑒	𝑡𝑖𝑚𝑒 − 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑	𝑐𝑦𝑐𝑙𝑒	𝑡𝑖𝑚𝑒 

	

c. Mean time to repair (MTTR): 
Various studies applied to the Lean Warehousing 

methodology show that this indicator should decrease by 25% 
[59][60][61]. 

 
𝑀𝑇𝑇𝑅 =

𝑇𝑜𝑡𝑎𝑙	𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑡𝑖𝑚𝑒
𝑁𝑢𝑚𝑏𝑒𝑟𝑠	𝑜𝑓	𝑓𝑎𝑖𝑙𝑢𝑟𝑒𝑠	 

 
	
	

d. Mean time between failures (MTBF): 
Various studies applied to the Lean Warehousing 

methodology show that this indicator should increase by 
24% [59][60][61]. 

 
 

𝑀𝑇𝐵𝐹 =
𝑇𝑜𝑡𝑎𝑙	𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑡𝑖𝑚𝑒
𝑁𝑢𝑚𝑏𝑒𝑟𝑠	𝑜𝑓	𝑓𝑎𝑖𝑙𝑢𝑟𝑒𝑠	 

	
	

e. Availability: 
Various studies applied to the Lean Warehousing 

methodology show that this indicator should increase by 9% 
[59][60][61]. 

 
𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =

𝑀𝑇𝐵𝐹
𝑀𝑇𝐵𝐹 +𝑀𝑇𝑇𝑅 	× 100 

	
f. Lean leadership compliance: 

Various studies applied to the Lean Warehousing 
methodology show that this indicator must be equal to or 
greater than 85% [62][63]. 

 
 

%	𝐿𝑒𝑎𝑑𝑒𝑟𝑠ℎ𝑖𝑝	𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 =
𝑇𝑜𝑡𝑎𝑙	𝑠𝑐𝑜𝑟𝑒	𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑇𝑜𝑡𝑎𝑙	𝑠𝑐𝑜𝑟𝑒 	× 100 

	
	

g. Percentage of Undamaged Materials: 
According to the Storage Research and Education 

Council (WERC), they indicate that this indicator must be 
greater than or equal to 95% [64]. 

 
 

%	𝑈𝑛𝑑𝑎𝑚𝑎𝑔𝑒𝑑	𝑀𝑎𝑡.=
𝑈𝑛𝑑𝑎𝑚𝑎𝑔𝑒𝑑	𝑀𝑎𝑡.
𝑇𝑜𝑡𝑎𝑙	𝑎𝑡𝑡𝑒𝑛𝑑𝑒𝑑 	× 100 

 
 

h. Picking accuracy percentage: 
According to the Storage Research and Education 

Council (WERC), they indicate that this indicator must be 
greater than or equal to 99% [64]. 

 
%	𝑃𝑖𝑐𝑘𝑖𝑛𝑔	𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =

𝑇𝑜𝑡𝑎𝑙	𝑤𝑟𝑜𝑛𝑔	𝑜𝑟𝑑𝑒𝑟𝑠
𝑇𝑜𝑡𝑎𝑙	𝑜𝑟𝑑𝑒𝑟𝑠	𝑑𝑒𝑙𝑖𝑣𝑒𝑟𝑒𝑑 	× 100 

 
	
	

IV. VALIDATION 

A. Description of the validation scenario 
In order to demonstrate the veracity of the results obtained 

for decision making, a hybrid validation has been carried out. 
On the one hand, tools related to process times such as TPM 
and work standardization have been chosen to perform a 
simulation of discrete systems, with the help of Arena 
software. On the other hand, tools related to the measurement 
of organizational culture and the implementation of prototypes 
such as 5s, Lean Leadership and Poka Yoke RFID, have been 
chosen to carry out pilot plans. 

 

B. Initial diagnostic 
Once the initial diagnosis of the warehouse of the company 

under study has been carried out, it is determined that the 
culture of continuous improvement, lack of standardization of 
processes, inadequate maintenance management and deficient 
traceability flow of orders, which corresponds to the 
application of Lean Warehousing tools previously described. 

These problems generate low compliance with perfect 
orders, since there is a deficit of 15% of technical gap with 
respect to the sector, which incurs economic impacts of S/ 
411,450 on the company's billing annually. This problem is 
measured in a general way with the indicators of % of 
deliveries on time and % of quality deliveries in research, 
since they are the ones that. 

Are below what is required by the sector, which means 
that, by improving these indicators will be reflected in the 
general indicators of the project corresponding to the % of 
fulfillment of perfect orders. 

 

C. Validation design and results 
Once the simulation of the current system has been carried 

out, the solution tools are implemented, of which a new 
improved simulation scenario is presented. In the first place, 
the application of the standardization of the work method in 
the packing process, managed to reduce the execution time by 
14% and the % of mat. not damaged was increased by 
16.50%. The application of TPM in transportation reduced the 
execution time, based on the variables of repair times (MTTR) 
decreased by 43% and time between stops (MTBF) 
increased by 24%, increasing availability by 17% of the 
vehicle fleet. 
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In the pilot plans, the 5s was implemented, obtaining an 
audit rate of 90%, of which it meets the goal proposed by the 
company. In the same way, the application of the RFID 
System can improve the traceability of the products, 
increasing the % of picking accuracy to 99% as required. 
Similarly, through the application of lean leadership, 87% of 
compliance can be obtained in generating a culture of constant 
leadership. 

 
TABLE I 

RESULTS OBTAINED ACCORDING MODEL INDICATORS 

Indicators As Is To Be Result 

% 5s audit. 73.5% ≥ 85% 90% 

% Undamaged Mat 80% ≥ 95% 96.5% 

% Picking accuracy 85% ≥ 99% 99.5% 

Cycle time 147.23 min < 135 min 132 min 

MTTR 3.60 
h/failure 

< 2.30 
h/failure 

2.05 h/failure 

MTBF 32.39 
h/failure 

40.22 
h/failure 

38 h/failure 

% Availability 85% ≥ 90% 93% 

% Leadership compliance 50% ≥ 85% 87% 

 
These improvements validated by system simulation and 

implementation of pilot plans are reflected in the project's 
main indicator of percentage of perfect order fulfillment, 
which includes % Deliveries on time, % Quality deliveries, % 
Complete deliveries and % Correct documentation. An 
improvement of 9.2% in % Deliveries on time and 6.6% in % 
Quality deliveries were evidenced, demonstrating that the 
application of the Lean model Warehousing proposed allowed 
to meet the objective set out in the investigation. 

TABLE II 
RESULTS OBTAINED OF GENERAL INDICATORS 

 % Deliveries 
on time 

% Quality 
deliveries 

% Complete 
deliveries 

% Correct 
documentation 

As Is 85.8% 88.4% 97.1% 97.8% 

Results 95% 95% 97.1% 97.8% 

 
Finally, it is necessary to highlight that this model faces 

the problem of the company that has an economic impact of 
5.06% on the billing and according to the results of the system 
simulation and pilot plan, the costs would be reduced to 
2.12%. Then, it is shown once again that the objective of the 
project is achieved with the application of the model. 

V. CONCLUSIONS 
In the present investigation, the problem belonging to a 

pharmaceutical company which consisted of the breach of 
perfect orders has been analyzed. The warehouse studied 
carried out its operations complying with 84.22% which is 
linked to economic consequences such as losses by the 
company. The figures for this problem rise to 5.06% of the 
annual turnover. Therefore, the pertinent literature related to 
the fulfillment of perfect orders has been reviewed to analyze 
and confirm the relevance of the problem studied. In this way, 
in the diagnosis of the company, it was identified that there 
were obviously reasons that cause the problem in the 
warehouse and that had an impact on the deliveries of the 
products to the clients. Among the reasons found, delays in 
the dispatch, low productivity of product preparation and 
storage failures were identified. Among the factors that 
influence the profitability of the analyzed company are the 
reshipments and penalties that would have to be carried out 
for not complying with on-time deliveries, quality deliveries, 
complete deliveries and deliveries with correct documentation 
so that it can be considered as a perfect order. 

In view of this, the proposed model was developed 
considering the integration of Lean Warehousing tools such as 
TPM, Poka Yoke, 5S, Lean Leadership and work 
standardization so that each cause of the problem can be 
solved and thus increase the fulfillment of perfect orders. 
Thus, through the application of the model, with standardized 
work, it was possible to reduce the cycle times of storage 
processes by 29.40% and packaging by 30.24%. The 
application of the 5s helped to establish a culture of order, 
cleanliness and organization in the workplace, achieving 90% 
compliance in the audit, likewise, the implementation and 
promotion of lean leadership helped to form lean leaders with 
greater problem-solving capabilities, which achieved 87% 
compliance. This was followed by the implementation of a 
prototype RFID system to improve the traceability of 
products, both incoming and outgoing, achieving a picking 
accuracy of 99%. Finally, the implementation of TPM applied 
to the transport fleet to reduce the number of breakdowns that 
occurred, where it was possible to establish an availability of 
90%. In this sense, through the integration of these Lean 
Warehousing tools previously detailed and applied, it was 
possible to improve and optimize the processes, reaching a 
95.4% of perfect order fulfillment, demonstrating the 
effectiveness of the proposed model. 

It is important to note that the model was validated with a 
pilot test and simulation with the Arena software to 
demonstrate the change of each secondary indicator according 
to before and after the improvement. 
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