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Abstract. The retail industry is very supportive for the development of the country since they contribute 10.3% 

of the country’s GDP and it’s on constant growth. On the other hand, the emergence of the COVID-19 caused an 

increase in the digital consumption. This research consists of the implementation of Lean Manufacturing tools that 

have two tools of use that are standardized work and Poka Yoke. On the other hand, there is the DDMRP tool that 

helps the company with their supply chain management. Finally, with the results obtained, a certain improvement 

can be seen in the three indicators that were focused on greater detail. The first was the delayed orders due to stock 

breakage, which fell to 2.55%, reaching the target percentage. The other two indicators that did not reach their 

objectives were returns for errors and returns for damages that had a decrease of 1.24% and 3.89% respectively, 

but they still had a regular improvement that will have to be analyzed which will be the best implementation so 

that this time achieve the desired goals.  
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1. Introduction  

Currently the commercial sector is one of the few that keeps a continues growth in the complicated situation 

of today’s day and age, this is due the constant development of the retail industry which promotes big investments 

because of the consumers’ optimism [1]. This sector represents 10.3% of Peru’s GDP meaning that it is a key 

factor of the development of the country’s economy [2]. On another hand the surge of the COVID-19 pandemic 

has caused an increase in e-commerce because of different factors like social distancing, mobility restrictions, 

consumers change in behaviour, and so on. Generating an acceleration of the development of e-commerce [3]. 

In Peru’s case this industry saw an increase in revenue of 87% in 2020 which was the largest increase in all Latin 

America over countries such as Brazil (61%), Colombia (53%) and Mexico (50%). This can lead to the 

assumption that e-commerce in the country will continue to develop, and it is estimated that by 2025 it will reach 

a 10% of the industries revenue doubling the actual revenue levels in 2020 which are 5% [4]. Nevertheless, a 

challenge for this industry is the supply chain mismanagement that affects between 30% and 80% of the 

companies of this sector [5]. This proofs that a main concern in the retail industry is the difficulty of stablishing 

a supply chain and dealing with stock outs.   

According to researched information, the identified problems can show a different perspective of which it is 

desired to find in the case study. First, with the implementation of inventory practices in that the main identified 

problem was the threat of the COVID-19 pandemic that affected the retail sector lowering their liquidity and 

generating massive employee’s firings because of the lack of economic sustainability. Also, there is a problem 

with the performance of the company which didn’t reach its target value because of the low inventory capacity 

which leads to the delay of the lead time of the orders causing a mistrust between the clients and the company. 

On the other hand, another problem found was the strategic model of a SME in the retail industry, in which their 

financial situation showed a deficiency to develop in the industry and to generate revenue in the best way 

possible. The area that showed the best performance was the utilization of resources, innovation in sales 

techniques, and customer interaction. That’s why the commercial sector suffered deficiencies that can be 

compared to the study case.  
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Under this context, the desired objective is that the studied commercial sector decreases its deficit levels with 

the elements mentions before that were the utilization of resources, the innovation, and the improvement of the 

customer interaction and to improve the current methods of inventory management. The searched investigations 

showed that a retail company could increase its revenue by increasing the service level by 5%. Also, in another 

case study the increase of the average monthly sales had a significative impact in the final revenue. In this case 

study an augmentation of the service level to improve the relationship between the client and the company 

through an efficient service model was proposed in conjunction with a better system to take advantage of all the 

resources in the company to avoid losses in a possible future. Nevertheless, the objectives that could be put into 

practice were the impact of a strategic model for the retail management in a SME, and an implementation of a 

better inventory management for the retail industry. Finally, it is concluded that all of o these factors show that 

the industry that was determined has suffered changes that need to be fixed to strengthen the weaknesses present 

in the company.   

This scientific article is organized as the following layout Abstract, Introduction, State of the Art, 

Contribution, Validation, and Conclusions.  

2. State of the Art  

2.1. Order fulfillment in the retail industry  

Retail companies commonly have problems with stock outs and improper picking. These are key elements 

in the situation of non-fulfilment of orders, that’s why they must be considered when implementing 

improvements to the core activities [6-7]. Likewise, the stages of order confirmation, shipping method, return 

method, logistic services, and after sale services must be clearly defined for a correct tracking of the orders [8]. 

In the same way, the order of fulfilment time is crucial for the customer satisfaction and to avoid the loss of future 

customers [9].  

2.2. Lean Manufacturing in the retail industry  

Over time, the retail companies have evolved and grown adapting different tools for their proper evolution 

like digitization and different lean tools [10]. These last ones are usually applied to production companies, but in 

recent times they have been applied to service companies [11-12]. To develop the correct way to use these tools 

they must take in consideration different conditions like the analysis of the best solution for the current problem, 

the industry standard that they aspire to achieve, the correct training of the personnel, and the correct tracking of 

the desired key performance indicators [13].  

The correct implementation of the Lean Manufacturing tools such as Standardized work and Poka Yoke can 

help the companies with the optimization of the performance of their activities, the establishment of the optimal 

lead time, and the determination of the resources needed for an optimal operation [10-13].  

2.3. DDMRP in retail  

Demand Driven Materials Requirement Planning (DDMRP) is an innovative concept that allows a company 

to have a better supply planning, but due to the novelty of this concept it hasn’t been applied to many study cases 

yet [14-15]. By using this methodology, the company bases their supply chain in the client’s requirements instead 

of the supply that they can provide having in consideration the forecast of the demand, the planification and the 

materials consumption [16]. Also, the traditional planning of methods such as MRP are quite efficient for a 

company’s supply planning, but the problem here is they don’t take in consideration inventory management [17].  

Finally, a correct implementation of a DDMRP system offers a great opportunity of improvement and gives 

the company the edge over the competition. Despite the difficulties that this implementation signifies the benefits 

provided are increasing the service levels, decreasing stock outs, and reducing the cost of lost sales [16-17].   

  

  



 

Fig. 1: General view of the Supply Chain Management Model.  

3. Contribution  

3.1. Model Basis  

Currently, the retail industry is growing due to the modern times increasing the consumption of local and 

online stores in these years. Many factors are the cause of these changes such as the growth of e-commerce and 

the surge of the COVID-19 pandemic. This has also brough the attention of a serious problem which is a correct 

supply of material which affects a large part of the retail industry. That’s why research of the best methods and 

actions has been done to propose adequate tools to solve this emerging situation. For this, information has been 

gathered from 20 investigations and the ones better suited for this study case were tools form Lean Manufacturing 

(Standardized Work and Poka Yoke) and DDMRP which are tools that have a small amount of research in this 

field and the synergy created between them are helpful for the solution of these problems.  

Table 1:  Comparison matrix of the proposal components vs the state of the art  

 

3.2. Proposed Model  

The value of this proposal is the implementation and combination of DDMRP, a tool that has been recently 

applied for the retail industries, and Lean Manufacturing tools such as Standardized Work and Poka Yoke. These 

tools have been chosen to solve the difficulties developed on the problem tree that cover stock outs, non-

standardized practices and evitable errors present in the processes of the company. These will help to decrease 

or mitigate the main problem present which is the high return of orders and the high cost of returns.  

3.3. Model Components  

PHASE 1: Analysis of the problem  

This phase consists in the execution of all the previous actions before the intervention. The first step is to 

analyze the key performance indicators (KPIs) of the SME to determine where the most important problem lies 

and what problems are of bigger relevance. For this it’s important to identify the processes involved in the KPIs 

 Causes       

 

Articles 

Non-Standardized 

procedures  

Inefficient supply 

systems  

Incorrect defectives 

control  

Xie.Y; Zhang.L (2020) Standardized work    Poka Yoke  

Caldas.M et al (2020) Standardized work  Poka Yoke 

Kortabarria.A et al (2018)  DDMRP  

Shofa,M et al (2020)  DDMRP  

Rothenburger.W (1999) Standardized work  Poka Yoke 

Rodrigues.V et al (2015) Standardized work   

Proposal  Standardized work  DDMRP Poka Yoke  

 



to determine what is going wrong. Then these processes are submitted to a TIS analysis in which the problems 

are defined, quantified, and categorized in a Pareto chart. Finally, the problem tree is constructed with the 

problems found in the previous step and possible solutions are proposed to solve the root of these problems.  

PHASE 2: Intervention  

The second phase consists in applying the tools proposed in the analysis of the problem in this case the 

proposed methodology is to apply DDMRP, standardized work and Poka Yoke which will be used for different 

areas of the supply chain.  

For the correct application of DDMRP the materials in stock need to be prioritized according to their 

importance so a buffer could be applied to them, then this buffer will be checked to see if the values assigned are 

the correct ones, if not, they will be modified until they have a correct value. Finally, the material planning will 

be done to proceed with the purchasing orders.  

About the standardization of work the processes of the company will be revised and they will be evaluated 

to see if the current way of working is correct. If not, new practices will be proposed, and a new process of work 

will be developed. Finally, this new process will be implemented and tested to see if the operations have 

improved.  

Finally, the Poka Yoke tool will be put in practice, for this all the actions in the process will be revised and 

the actions that the tool can be applied for will be selected, then the best option for application will be selected, 

and finally it will be evaluated if the proposed solution is the correct one.  

For these three tools a supply plan, a standardized work document and a Poka Yoke checklist will be used as 

an instrument of control respectively.  

PHASE 3: Continuous improvement  

In this phase, it will be evaluated and verified if the objectives set in the implementation are being met through 

indicators, to ensure the development of the improvement.  

3.4. Indicators  

• OTIF: Measures the percentage of orders that are delivered on time and with no problems with the 

products.  

Objective: Increase OTIF to 95%. 

𝑂𝑇𝐼𝐹 = (
𝑂𝑟𝑑𝑒𝑟𝑠 𝑜𝑛 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑓𝑢𝑙𝑙 

𝑇𝑜𝑡𝑎𝑙 𝑜𝑟𝑑𝑒𝑟𝑠
) × 100 

• Returns index: Measures the percentage of orders that were returned by the clients in comparison with 

the total of delivered orders.  

Objective: Decrease the return index to 5%. 

𝑅𝑒𝑡𝑢𝑟𝑛𝑠  = (
𝑅𝑒𝑡𝑢𝑟𝑛𝑒𝑑 𝑜𝑟𝑑𝑒𝑟𝑠

𝑇𝑜𝑡𝑎𝑙 𝑜𝑟𝑑𝑒𝑟𝑠
) × 100 

• Stock out: Measures the number of materials supplied in relation to the number of materials that are 

required. 

Objective: Decrease the stock break to 3%. 

𝑆𝑡𝑜𝑐𝑘 𝑜𝑢𝑡 = (
𝑁𝑜𝑛 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑑 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠

𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑
) × 100 

• Returned orders cost: Measures the percentage of the gross profit that it costs to return the orders. 

Objective: Decrease the cost of returns to 3%  

𝑅𝑒𝑡𝑢𝑟𝑛𝑒𝑑 𝑜𝑟𝑑𝑒𝑟 𝑐𝑜𝑠𝑡 = (
𝐶𝑜𝑠𝑡 𝑜𝑓 𝑟𝑒𝑡𝑢𝑟𝑛𝑒𝑑 𝑜𝑟𝑑𝑒𝑟𝑠

𝐺𝑟𝑜𝑠𝑠 𝑝𝑟𝑜𝑓𝑖𝑡
) × 100 



4. Validation  

4.1. Initial Diagnosis  

The initial results in this case study show a technical gap in the return percentage with a value of 10.5% of 

the total orders delivered which is out of the industry standards of a maximum of 9% limit for the returns 

permissible [18]. The economic impact of this situation is S/. 4,318.38 which represents 8.71% of the gross 

income of the company this also exceeds the permissible limit of loss of income of SMEDs which is rated at a 

maximum of 5% meaning that the percentage of returns is a serious problem in this case study.  

4.2. Validation Design and Comparison with the Initial Diagnosis  

The model that was proposed for this case study was put to the test by a simulation with the Arena 16.10 

software the desired simulation was the whole process of the company, from the reception of the orders to the 

delivery of the products. Then the obtain results are compared to the initial values and the expected values of the 

key performance indicators to show the improvement that the model generated.  

 

       Fig. 2: System Representation.  

4.3. Improvement-Proposal Simulation  

To elaborate a correct simulation, the collection of the input data was necessary, for this the company 

provided information about all their operations and a sample of 500 orders were provided this data covered the 

lead time that each order had for every process in the supply chain. Then it was decided that a confidence level 

of 90% which also dictates a margin of error of 10%.  

With the collected data and the values of confidence level and margin of error the input analyser tool was 

used to determine the number of repetitions the Arena simulator would do. For this case study it was determined 

that the optimal number of repetitions was 30. This from the lead time values found for each process shown in 

the table below.  

Table 2:  Distribution values  

Process  Distribution  

Client enquiry  NORM (3.37, 1.09)  

Materials reception  NORM (3.03, 0.81)  

Packing  NORM (15.01, 1.44)  

Label  UNIF (0.5, 1)  

Dispatch  UNIF (1, 2)  

The results obtained after the simulation were a reduction in the cycle time of the entire process from 158.53 

hours to 154.81 hours, an improvement that reduced the cycle in 2.35%. Also, the return indicator had a very 

good result going from 10.5% to 5.74% reducing the returns to almost half of its initial value, surpassing the 

expected value of 7% by a big margin.  

On the case of the DDMRP tool the results for the indicator for stock outs was almost the same as the expected 

values going from 7.62% to 5.07% only 0.07% away from the target value. This can be interpreted as a good 



application of the tool and a minor adjustment could mean that in a future simulation this value could surpass the 

expectations.  

On the other hand, the results for the returns over errors and the returns over damages did not reach the 

expected values of 1% and 5% respectively, that means that there is room for improvement in the application of 

the Standardized Work and Poka Yoke tools. Nevertheless, the results obtained in the simulation show an 

improvement in these indicators going from 3.16% to 1.92% in returns over errors and going from 11.58% to 

7.69% in returns over damages. With this information it can be said that the values were improved, and the 

implemented tools do help in these areas, but there is still potential for further development and adjustment in 

the implementation would be recommended.  

Finally, these results were translated to the cost of returns which was improved from 8.71% to 6.33% that 

meant a decrease in 27.32% from the initial situation which is very positive for the company meaning it can bring 

more revenue. But the expected mark of 3% wasn’t reached. This isn’t a great concern because if the previous 

adjustments mentioned are applied this value will surely reach the expected objective of 3% or in the contrary at 

least be lower than the industries maximum level of 5%.  

Table 3:  Comparison matrix of the current situation and the improved situation  

Indicator  Current Situation  Expected  Improved Simulation  

Cycle time  158.53 hours  155 hours  154.81 hours  

Returns  10.5%  7%  5.74%  

Stock outs  7.62%  5%  5.07%  

Return over errors  3.16%  1%  1.92%  

Return over damages  11.58%  5%  7.69%  

Cost of returns  8.71%  3%  6.33%  

  

5. Conclusions  

The results from this investigation can proof that the application of a Lean and DDMRP Model can reduce 

the order returns in 45.33% thus reducing the cost of opportunity and providing a better service.  

After all the analysis, it can be deduced that the indicator that was closest to the expected value was the stock 

outs, meanwhile the returns over errors and returns over damages didn’t satisfy the expected values that’s why 

the Standardized Work and the Poka Yoke tool need to be revised and improved.  

In the future, it is recommended to adjust the implementation of the Standardized work and the Poka Yoke 

tools to obtain better results and mitigate the problems that are still present after the simulation.  
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