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 INTRODUCTION 

 In the logistics sector, import, storage and distribution 
processes are developed, so it is crucial to investigate the 
background of the import market, which has had a growth of 
240% due to the popularization of electronic purchases. In 
2020 to 2021, according to the Peruvian Chamber of Electronic 
Commerce, this increase caused companies from other sectors 
to look for new strategies to optimize the storage and 
distribution of their products, concluding that outsourcing 
would be more efficient, whether partially or completely [1]. 
However, the performance of the sector showed a drop in its 
activities of 5.9% compared to 2021 [2] and the production 
index of the storage subsector decreased by 7.97% during 2020 
and 2021 [3]. 

Therefore, the importance of the problem was evident in the 
disparity between market growth and the poor performance of 
that sector. The reason for this was determined according to the 
types of warehouses in Peru, where type A, which represents 
62% of the companies, are less than 15 years old and, although 
they have the appropriate infrastructure, they do not have the 
experience or the proper management. to cover this demand 
and those of type B, which represent 38%, are more than 15 
years old and are correctly managed but have poor 
infrastructure [1]. In this context, a targeted contribution is 

proposed: enhancing storage management tailored to type A 
warehouses, aiming to resolve issues such as inefficient 
distribution, warehouse disorganization, and operator 
specialization deficits. Previous research has addressed similar 
issues, exemplified Ref. [4], who employed techniques like 
Lean Warehouse Management and its associated tools to boost 
productivity, minimize downtime, and streamline operations. 
Through methods such as Value Stream Mapping (VSM) and 
5'S implementation, they achieved a 22% reduction in 
warehouse travel distances and optimized product picking 
processes, resulting in improved order delivery times and 
increased sales. It's important to note that the implementation 
context differs from the case presented in this scientific article, 
as the company in question operates within the manufacturing 
sector despite having warehouse operations. Additionally, Ref. 
[5] demonstrated the successful application of Lean Warehouse 
principles in the sugar industry, focusing on reducing non-
value-added costs. Through methods like Value Stream 
Mapping (VSM) and the ECRS (Eliminate, Combine, 
Reorganize, Simplify) framework, they streamlined processes, 
reduced downtime, and enhanced productivity, leading to a 
36% reduction in warehouse management cycle time and a 
48% decrease in worker workload. While their specific 
activities and company model differ from the current study's 
context, the success of Lean Warehouse principles in 
addressing storage challenges is evident. Additionally, Ref. [6] 
proposed an algorithm aimed at efficiently identifying 
operational areas and corresponding spaces required for 
product storage within a defined timeframe. Their research 
addressed issues stemming from poor space allocation in 
warehouses, leading to high storage costs and inefficient 
production processes. Although their approach utilized a 
technological tool to tackle these challenges, the algorithm's 
design was tailored to a company model different from the 
context of the current study. Despite this, it is evident that their 
proposal could effectively resolve storage issues within the 
targeted company. Moreover, the scarcity of cases employing 
the proposed tools, particularly Lean Warehouse Management, 
underscores the significance of the present research, which 
investigates the application of Lean tools within an uncommon 
context. 

 The main motivation of this research was to create a 
warehouse management model that helps MSEs (micro and 
small enterprise) belonging to the logistics and storage sector to 
establish a basis for improving their management by 
implementing Lean Warehouse Management and Systematic 
Layout Planning (SLP). Furthermore, it is expected that, with 
the realization of this model, more research projects will 
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develop the application of Lean Warehouse for warehouses in 
Peru. Based on this, a MSE warehouse company was 
investigated that needed to reduce its rate of late orders, which 
current percentage is 15%, since the high-quality standards of 
its supplier require that this be reduced to 6%. Likewise, it was 
determined that the problem had an annual monetary impact on 
the company of S/ 45,512, leading to a net profit of S/ -3,692 in 
2021. That is why, this research was used to provide a solution 
to the high rate of late orders, specifically intervening in the 
merchandise storage and picking processes. Therefore, in the 
proposal, two Lean Warehouse Management tools were used, 
the 5'S methodology to make the aforementioned processes 
more productive, ensuring a philosophy of total quality in the 
organization, since it seeks to obtain processes with zero 
accidents, defects, delays and waste under a structured 
operation [7], and VSM to visualize the warehouse process 
flow from a holistic point of view with the purpose of 
establishing a strategic direction when implementing 
improvements and validating the proposal to be made [8]. In 
addition, the SLP tool was used to study all the components 
that are part of the company's facilities and develop a design 
that allows efficient use of resources and work areas with the 
objective of improving the flow of products and reducing 
related costs. with the merchandise location and picking 
processes [9]. 

 Finally, this scientific article consists of five main chapters. 
The first chapter, "State of the Art," provides a theoretical 
framework of fundamental concepts, categorized by typology, 
developed in the research. It draws upon articles from indexed 
journals authored by experts in Lean Warehouse Management 
or related tools. In the second chapter, "Contribution," 
implementation flowcharts of the improvement proposal, 
model design, tool execution, and monitoring of performance 
indicators are elaborated upon. The third chapter, "Validation," 
presents results derived from data collected post-
implementation in the company, aimed at confirming the 
proposal's effectiveness. In the fourth chapter, 
"Argumentation," a critical review of information presented in 
preceding chapters is conducted. Finally, in the fifth and 
concluding chapter, "Conclusions," key research findings are 
highlighted, and subsequent company outcomes are analyzed. 

STATE OF THE ART 

Warehouse Management: 

 
Efficient resource utilization during merchandise reception, 

storage, and distribution is crucial for achieving organizational 
objectives, as it enables adaptation to unexpected market 
changes and crises [10]. In this research, the integration of 
Lean philosophy with warehouse management led to the 
application of Lean Warehouse Management. This approach 
aims to minimize waste—such as delays and reprocessing—
across the entire supply chain, encompassing processes before, 
during, and after [11]. Consequently, Lean warehouse 
management offers warehouse companies the assurance of 
efficient order dispatch and heightened productivity within the 
area. It prioritizes enhancements in organizational, operational, 
and human aspects associated with storage [12].  

In terms of results, it's feasible to reduce costs associated 
with merchandise handling by 1% to 5% [13]. Moreover, shelf 
storage can increase by up to 60%, while the occurrence of 
merchandise being stored outside its designated location due to 
organizational lapses is eradicated [14]. 

 

Value Stream Mapping (VSM): 

 
 Being first developed in the year 1980 by “Toyota” [15], 
Value Stream Mapping (VSM) is a simplified tool that helps an 
organization to identify all the resources wasted during the 
production flow, analyze its current performance through a 
mapping of its existing state to recognize possible ways of 
implementing tools belonging to “Lean Manufacturing” and 
develop improvement action plans that will be reflected in a 
future state map [16]. In other words, the VSM is defined as a 
visual tool that allows an easy understanding of the 
investigated process to identify opportunities for improvement 
through the elimination of waste that affects operational 
efficiency [17]. It should be noted that, among various Lean 
tools, VSM has become one of the most used in both industrial 
and service companies, since it offers a holistic vision of 
manufacturing processes, thus developing through 4 basic 
stages: recognition of product or object of analysis, creation of 
a current map, evaluation of said diagram and identification of 
existing problems and construction of a future map [18]. 

 Likewise, in terms of manufacturing, with the execution of 
the VSM a notable improvement is obtained in the production 
area of up to 6%, as well as obtaining a visualization of each 
process to understand production performance [19]. In 
addition, a reduction of 52% and 45% is achieved in the 
delivery time of finished products and in productivity, 
respectively, thus allowing the percentage of added value to 
increase up to 71%, the percentage of non-value-added 
decreases to 29%. % and an increase in the average 
performance of operators by 26% [20]. With respect to a focus 
on warehouse management, a correctly organized and clean 
area design is achieved, an improvement in the productivity of 
logistics operations and a reduction in the travel distance 
traveled by operators by 88% [21]. In addition, a reduction of 
up to 59 hours of order delivery and an increase to 76% of its 
success rate is achieved [22]. 

5'S Methodology: 

 
 Method created and devised in Japan in the 1960s [23], the 
5'S is a systematic technique, belonging to "Lean 
Manufacturing", that companies use with the aim of order, 
organize and properly clean the workplace and thus improve 
both efficiency and productivity [24]. Likewise, the definition 
of 5'S emphasizes the simplification of the work environment, 
the reduction of waste that affects process times and the 
management of production areas, thus creating a better 
management culture and competent personnel [25]. This 
methodology comprises 5 principles, the first of which is 
“Seiri” (sort) where what is necessary is separated from what is 
obsolete, “Seiton” (set in order) to efficiently organize tools or 
merchandise, “Seiso” (shine) to carry out cleaning in the work 
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area, “Seiketsu” (standardize) where previous tests are carried 
out so that the results achieved are standardized and “Shitsuke” 
(sustain) where it is established that the improvements must 
remain continuous [26]. 

 With respect to the execution of the 5'S, it is possible to 
maximize productivity up to 55% and reduce operator 
movements by 40% [27]. Furthermore, in terms of storage 
management, obsolete products are eliminated by up to 25% 
[28], as well as maximizing occupied space in the warehouse 
by 30% [29]. 

 

Systematic Layout Planning (SLP): 

 
 Developed for the first time in 1973 by Richard Muther, 
this tool facilitates the identification, evaluation and 
visualization of the different physical elements (equipment, 
machines, etc.) and spaces that make up the area to be 
intervened to obtain an efficient distribution [30]. Likewise, its 
implementation requires identifying the company's 
management strategy, warehouse restrictions, type of 
merchandise, travel time and distances within the area [31]. 
Also, it is important to define specific objectives that are 
aligned with the storage strategy that needs to be implemented 
[32]. On the other hand, it is considered that its application in 
warehouses provides an optimization of the processes carried 
out in the area to be intervened and identifies the best strategy 
for an efficient storage configuration [33]. 

 Regarding the expected results, it is considered that these 
vary depending on the context where it is implemented. On the 
one hand, its application in warehouse companies has resulted 
in an increase in the free area for storage of 18% and a decrease 
in the distances traveled by 5%, thus maximizing the efficiency 
of the processes [34]. On the other hand, if it is applied in the 
warehouse of a company that belongs to a different sector, 
there are improvements in storage space between 6% - 24% 
[35] and an improvement in picking times of 28% [36]. 

CONTRIBUTION 

 This proposed model is developed based on the “Lean 
Warehouse Management” philosophy represented by the 
application of Lean concepts in warehouse management, with 
the purpose of identifying activities that consume resources, 
but do not generate value, and eliminate waste [37]. Likewise, 
it offers warehouses the benefit of improving their efficiency, 

reducing the frequency of errors and maximizing the space 
available for goods, thus managing to adapt to sudden changes 
in customer needs and specifications [38]. 

 The present model (Fig. 1) applied this philosophy in the 
warehouse management of the investigated company focused 
on the processes of both merchandise storage and picking, with 
the objective of reducing the delivery rate of late orders, 
optimizing the location of products on shelves and train 
workers to improve their performance. 

 Fig. 2: Solution proposal model 

 It should be noted that the innovation of this proposal lies 
in the fact that the VSM, 5'S and SLP tools will be adapted in 
their application for MSE companies in the logistics and 
storage sector that are recently integrating into the sector or 
that have expansion plans, to thus establishing a basis for 
storage management improvement. The model began by 
carrying out the VSM (Fig. 2) of the processes of both 
merchandise storage and picking/packing for the distribution of 
orders, including both operations in a single diagram and 
identifying their respective quantitative data (time recording, 
number of operators, demands, among others), thus obtaining a 
diagnosis in a current and realistic way.  

 

In accordance with Fig. 3, it was observed that both 

for the processes of reception, verification and location of the 

merchandise, as well as the registration of said products in the 

ERP software, administrative operations, preparation of the 

order (picking/packing), distribution to the customer and 

delivery verification had a cycle time of 60, 240, 120, 20, 10, 

35, 90 and 2 minutes, respectively. Likewise, the processes of 

reception, verification and location of merchandise showed a 

waiting time (lead time) of 1 day, respectively, in the same 

 
Fig. 1: Value Stream Mapping (VSM) implementation flowchart 
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way for the activities of order preparation (picking/packing) 

and its shipment to the end customers, resulting in a total of 3 

days of lead time and 577 minutes for the total process time in 

general.  

 
On the other hand, the implementation of the SLP continued 
(Fig. 4) applying the ABC categorization to all the stored 
merchandise, with the purpose of selecting the warehouse that 
presented the greatest number of category A products (product 
with the greatest number of units distributed). As a result, 
warehouse No. 06 was intervened, as it had stored 14.04% of 
the merchandise belonging to said category. Next, a 
recognition of all the characteristics of the warehouse was 
carried out through a layout, where it was distinguished that it 
had 18.41 m², 9 shelves and 3 floor-type storage rooms. In 

addition, it was proven that, through a space and thread 
relationship diagram, it was necessary to obtain quick access to 
the merchandise in order to reduce picking times. 

 Subsequently, the information collected was 

analyzed and the relocation of the products was designed (Fig. 

5), resulting in 110 SKUs (217 units) that needed to be 

relocated or discarded and 257 SKUs (8044 units) to be 

relocated. In addition, the remaining SKUs were relocated 

between the 9 shelves, considering that category A 

merchandise must be located on level B or C of the shelves 

closest to the access door (shelf No. 01 and No. 09), of the 

same Likewise, category B products. Also, category C 

products (low demand) must be reassigned as far as possible 

from the entrance to the area. 

 
Fig. 4: Systematic Layout Planning (SLP) implementation flowchart 

 

 

 
Fig. 5: Layout of warehouse No. 06 by percentage of occupancy (%) according to the ABC categorization of products relocated and stored after the 

implementation of the Systematic Layout Planning 

 
Fig. 3: Value Stream Mapping (VSM) – current processes under study 
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On the other hand, before beginning the execution of 

5'S (Fig. 6), initial training was carried out for warehouse 

operators regarding the concepts related to said methodology 

and thus reduce the risk of resistance to change. In addition, 

surveys were carried out before and after the training, with the 

purpose of evaluating how much the workers understood the 

concepts covered. Therefore, if both results are compared 

(Table 1), it is summarized that the participants finished the 

instruction with a greater understanding of the 5'S in each of 

its phases, on average an improvement of 37% was achieved 

in their responses. 

 
TABLE 1: Comparative table between the percentages (%) of correct 

answers given before and after the first training 

 

 

 

 
 

 

 

 

 

 

 

 Consequently, improvements were made to the warehouse 
in accordance with the provisions of the 5'S methodology, 
which were carried out in five phases. 

Phase N°01: Seiri (sort) 

 
 A “red card” design was developed for the stored products 
indicating their general information (date, warehouse number, 
name, quantity and description of the product, SKU (Stock 

Keeping Unit) and the name of both the operator who makes 
the observations and the person responsible of executing the 
required actions), indicating the brand and business line of the 
product (in accordance with the classification proposed by the 
supplier) to subsequently carry out the required actions, such as 
separating, eliminating, relocating, repairing, recycling or 
returning, ending with a comment or observation by part of the 
operator and establishing the end date of the action to be 
carried out (Fig. 7).  

Fig. 7: Implementation of Phase N°01: Seiri (sort) 

 

Phase N°02: Seiton (set in order) 

 
 Thanks to the SLP tool, the merchandise was distributed 
strategically and the map of the renovated warehouse layout 
was placed according to the ABC categorization of the stored 
products. Likewise, the resource of "green stickers" and 
location signs for shelves was used as a way of visual support 
for operators when carrying out the picking process, as well as 
adhesive tapes for the floor, in order to respect the sectoral 
limits of the area, thus achieving an effective organization (Fig. 
8).   

 
Fig. 6: Flowchart of 5'S implementation 
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Fig. 8: Implementation of Phase N°02: Seiton (set in order) 
 

Phase N°03: Seiso (shine) 

 
 The company's operators used various special hygiene 
liquids to eliminate the dirt found both on the shelves and in 
the circulation spaces, establishing that this activity must be 
carried out once a week. Likewise, to corroborate the correct 
execution of said task, the “Cleaning Checklist” resource was 
used, establishing that each operator has the function of 
delivering the warehouse correctly clean and organized, thus 
completing the list with their full name, marking the boxes. the 
statements and ending the document with their respective 
signature (Fig. 9) 

 

Fig. 9: Implementation of Phase N°03: Seiso (shine) 

Phase N°04: Seiketsu (standardize) 

 
 To standardize what was established in previous steps, 
weekly audits were established that were carried out 
throughout the observation time of the 5'S implementation. For 
these audits, it was necessary to design a self-assessment sheet 
for compliance with the 5 phases and the results were analyzed 
using a radar diagram (Fig. 10).   

Phase N°05: Shitsuke (sustain) 

 
 In order to maintain the changes made, a final training 
session was carried out for the workers where the concepts of 
5'S were further explored, the established improvements were 
explained and their questions were resolved. In addition, a 

rewards program was established for employees who complied 
with the schedule of actions implemented in the previous 
phases.   

Fig. 10: Implementation of Phase N°04: Seiketsu (standardize) 

 Moreover, below are the performance measurement 
indicators according to the tools that were used throughout this 
solution proposal: 

Cycle time indicator: 
  TABLE 2: Cycle time percentage variation indicator 

 
 

 According to the formula (Table 2), to develop the indicator 
it was necessary to obtain cycle time No. 1, which was 
determined thanks to the preparation of the VSM – Current, 
presenting a duration of 567 minutes. However, regarding 
cycle time No.2, it was only found after implementation and a 
result greater than 6% is expected. 
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Product search time indicator: 
 

 TABLE 3: Product search time percentage variation indicator 

 
 

 According to this formula (Table 3), it was crucial to 
determine the duration of the search time for the current 
product in the selection process, both before and after the 
improvement. Additionally, a minimum 50% improvement in 
search time is expected to be achieved. 

Indicator of products outside their assigned location: 
  

TABLE 4: Indicator of percentage variation of the total number of products 

outside their assigned location 

 According to the proposed formula (Table 4), there were 
121 SKUs outside their assigned place, obtaining a current 
result of 32.35%. Likewise, the objective was set to reduce this 
value to 2%.  

Freed space indicator: 

 
TABLE 5: Freed space percentage change indicator 

 According to this formula (Table 5), the warehouse did 

not have meters gained, since it is at 100% occupancy. 

However, once the model has been carried out, it is desired to 

obtain a percentage greater than 12% as a target result. 

 

VALIDATION 

 The current state of warehouse No.06 was studied, to 
subsequently implement the improvement proposal, that is, 
make changes based on the VSM, 5'S and SLP tools, and thus 
analyze its performance over a period of four weeks. Likewise, 
as a result of the validation process, an improvement in the 
indicators was recognized, which were: 

Percentage variation in cycle time: 

 
 Improvements were detected in the VSM – future, such as 
the reduction of the storage cycle time to 95 minutes and 
picking/packing to 21 minutes, leading to a final result of 538 
minutes of order distribution time and a reduction in lead time 
to 2 days. In addition, a result of 6.76% was obtained in the 
percentage variation of the cycle time, exceeding the 6% 
objective (Table 6). 

TABLE 6: Final result of the cycle time percentage indicator 

 
 

Percentage variation in product search time: 

 
 As a result of the implementation of 5'S, an optimization of 
the search time to 5 minutes was achieved. Likewise, the 
performance of said tool was evaluated using the formula for 
the percentage variation in the search time for products 
requested by the client. Therefore, a result of 61.54% was 
obtained in the percentage variation, exceeding the 50% 
objective (Table 7). 

TABLE 7: Final result of the product search percentage indicator 

 

Percentage variation of products outside their assigned 

location: 

 
 There was a variation of 28.88% of this indicator with 
respect to the result obtained before making the improvements 
(32.35%). Likewise, of the 374 stored products, it was detected 
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that only 13 were found outside their assigned location at the 
end of the supervision stage (Table 8). 

TABLE 8: Final result of the percentage indicator of the total number of 

products outside their assigned location 

 
The final result of this indicator was 3.48%, being within the 
optimal performance range (0% – 4%). However, the stated 
objective of 2% was not achieved. 

Percentage variation of freed space: 

 
 The shelves have a total of 21.48 m² of storage space, of 
which 2.16 m² were freed up. Therefore, according to the 
validation results, it presents an occupancy of 89.94% in 
shelves after the improvement, since 10.06% of the storage 
space was freed. Furthermore, this result is within the optimal 
range (10% – 14%), but the objective of 12% was not reached 
(Table 9). 

TABLE 9: Final result of the percentage indicator of freed space 

 

On the other hand, audits were carried out before and after the 
application of the model, with the purpose of validating that 
each phase of the 5'S was implemented successfully. For this, 
the radar graph (Fig. 12) was used as a performance meter. 

 

Fig. 12: Radar diagram of the results obtained in the 5'S methodology audits 

 

 In summary, it was observed that there is an improvement 
of 53.6% on average in each phase, thus confirming the success 
in the implementation of said methodology in the merchandise 
storage and picking/packing processes. Finally, the 
improvement in the delivery rate of late orders was validated, 
whose pre-implementation improvement value was 14.69%, 
presenting a total of 333 late orders in 2021. 

TABLE 10: Final result of the percentage indicator of delivery of late orders 

 
 

The revised index now stands at 3.71%, with 84 late orders, 
reflecting a percentage variation of 10.98% (Table 10). 
Consequently, the company adheres to the maximum 
percentage stipulated by the importing supplier of 6%. 
Furthermore, a student's t-test was employed to statistically 
verify the impact of the model implementation on the 
company. Two hypotheses were utilized for this purpose: 

•  H0: There is no significant difference in the number of late 
orders between the baseline measurement and the 
measurement at the end of implementation. 

•  H1: There is a significant difference in the number of late 
orders between the baseline measurement and the 
measurement made at the end of implementation. 

 Additionally, the number of weekly late orders observed in 
the 4 weeks pre and post implementation was considered, and 
the Microsoft Excel data analysis tool was utilized to derive the 
following results (Table 11). 

TABLE 11: Results of t-test for means of two paired samples 

 

 

A significant impact on the company was demonstrated, 
with the significance level (0.0052) below 0.05, leading to H0 
rejection. Additionally, the t statistic (7.35) exceeded the 
critical value (2.92), further supporting H0 rejection. Post-
implementation values showed lower mean and variance, 
indicating improved weekly late order numbers. 

On the other hand, the economic performance of the 
company was analyzed post-implementation across pessimistic, 
expected, and optimistic scenarios. Consideration was given to 
the total implementation budget (S/ 3,529), operational 
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expenses (S/ 37,569), financial expenses (S/ 446), and monthly 
fixed profit (S/ 52,779). Additionally, an Opportunity Cost of 
Capital (COK) value of 5% was utilized [39]. 

 TABLE 12: Results of the financial indicators in the pessimistic, expected 

and optimistic scenarios  

 

 Accordingly, the 3 financial scenarios (Table 12) presented 
positive results in the net present value (NPV) and the internal 
rate of return (IRR), which meant that the project is 
economically viable and reflected short-term gains. However, 
they vary in the payback (recovery period), since in the 
pessimistic and expected scenarios the investment would be 
recovered in a period of 3 months, compared to the optimistic 
scenario where 2 months were needed. In summary, the model 
had a significant impact on the company, with the investment 
expected to be recouped within 3 months. Additionally, the 
improvement resulted in an NPV of S/ 12,659 and an IRR of 
45.03%, demonstrating positive outcomes for warehouse 
MSEs. 

ARGUMENTATION 

 After the Value Stream Mapping (VSM), a 6.76% variation 
in distribution process cycle time was achieved. However, Ref. 
[7] on a paint manufacturer's warehouse, this was reduced to 
15.71%. This reduction was attributed to strategic signage, 
improved customer relationship management, visual control 
during merchandise stacking, and barcode scanning for product 
inspection. Furthermore, Ref. [16], in their research on a fruit 
distribution center, achieved only a 0.29% reduction in the 
variation. This minimal improvement is attributed to the 
company's adherence to the FIFO (First in, first out) criterion, 
where products are sold in the order they were received. 

In the application of 5S, a 61.54% variation in product 
search time during picking was achieved. However, Ref. [26], 
a lower result of this indicator (27.06%) was attained, as only 
5S was utilized as an improvement tool without 
complementing it with SLP. Likewise, Ref. [25], intervened in 
a plastic bag manufacturer, results of 66.67% and 51.95% were 
achieved for the reduction in search time for each caliper and 
printing blocks, respectively. Similarly, after the 5S 
supervision period ended, only 3.48% of objects were found 
outside their designated locations. This result is lower than the 
5% achieved Ref. [4], where they applied Lean Warehousing in 
a perishable products warehouse with high turnover, facing 
challenges in maintaining merchandise order. 

 Using the SLP tool, a 10.06% improvement (2,160 m²) in 
freed warehouse space for shelf storage was achieved. 
However, Ref. [34] attained a better result of 18.17% by 
employing a mathematical program to optimize merchandise 
storage in a warehouse with a single floor level. In contrast, 
Ref. [35] achieved a 24% improvement by exclusively 
targeting the warehouse of a manufacturing company and 
utilizing algorithms to determine real-time optimal storage 

methods based on market demand. Similarly, Ref. [36] 
achieved an 8% increase in freed space in a medical services 
company warehouse, employing tools and techniques similar to 
those used in the present investigation for medication 
reorganization. 

Finally, based on the scientific articles analyzed during this 
research, it is proposed to complement this model with the 
Kaizen philosophy in future works in order to quantitatively 
verify the variation of the results obtained.  

CONCLUSIONS 

• The application of VSM resulted in a 6.76% variation in 
cycle time, surpassing the 6% objective. 

• 5S implementation resulted in a 61.54% reduction in search 
time variation, surpassing the 50% objective. However, 
products outside their designated location were reduced to 
3.48%, missing the 2% target. 

• Using SLP, a 10.06% increase in freed space was achieved, 
totaling 2.16 m² cleared. 

• The late order delivery rate was ultimately reduced to 
3.71%, marking a 10.98% variation. 

• The model's significant impact was validated via the 
student's t-test, with a significance level below 0.05, 
rejecting hypothesis 0. 

• In summary, the proposal is economically viable, with 
positive NPV and IRR values of S/. 12,659 and 45.03%, 
respectively. 
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