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Abstract– This paper aims to evaluate the level of delivery 

compliance in an industrial tools trading company in Metropolitan 

Lima, based on the decrease in sales observed in the year 2020. 

For this reason, a quantitative and qualitative diagnosis of the 

company was carried out, where a low level of delivery compliance 

was observed, which is generating an economic impact of about 

15% of the company's annual income.   Furthermore, this problem 

is measured through the technical gap of the percentage of perfect 

deliveries, which is currently 64.5%, below the current market. In 

this sense, a model was proposed to increase the percentage of 

perfect orders through the implementation of Cyclic Counting, 5S, 

AHP and BPM in order to increase the Inventory Record Accuracy 

(IRA), avoid confusion in the selection of products, make an 

adequate selection and evaluation of suppliers and identify those 

activities that do not add value. In this way, the simulation of the 

model will be carried out and a decrease in late and incomplete 

deliveries will be observed, obtaining a value of 74.3% of perfect 

orders and a 25% increase in sales. 

Keywords-- supply, perfect order, BPM, 5S, retail, cycle 

counting, AHP. 

I. INTRODUCTION

In recent years, Peru has presented an increase in MYPEs, 
which have played an essential role in the Peruvian economy 
and its development, because this represents more than 99% of 
national business units, promote 85 % of job creation and 
contribute almost 40% to GDP [1]. Furthermore, commerce is 
the group that represents the highest percentage in MYPEs in 
2020 with 48.3%, which shows that it is highly significant 
compared to the other productive sectors [2]. However, its 
growth was impacted by the pandemic caused by COVID-19. 
In addition, retail trade was the subsector that had the greatest 
impact, obtaining a value of -18.97%, considerably affecting 
the MYPEs dedicated to this business category [3]. Indeed, 
retail trade was the economic activity that presented the 
greatest number of companies discharged with 34.8%, which 
shows that there were several companies that decided to end 
their operations [4]. 

In this sense, this research is aimed at increasing the level of 
fulfillment of order deliveries in an industrial equipment 
distributor. Based on the literature, a case seen in an 
Indonesian cutting tool dealer is presenting problems of 

inventory inaccuracy, which is solved by implementing a 
software algorithm supported by a cyclical count, obtaining a 
75.99% decrease in lead times stock verification and inventory 
update and registration times were minimized by 99.57% [5]. 
On the other hand, there is an investigation of 204 companies 
in the retail sector that had an excess of processes that did not 
add value, so BPM was applied and the processes were 
redesigned, achieving an increase in organizational 
performance by 35% [6]. 

For these reasons, the contribution of this article consists of 
the combination of the techniques and tools used in the model, 
supported using diagrams, graphs and indicators that allow the 
analysis of information, as well as the definitions clearly 
described in the theoretical framework built, which allowed to 
facilitate the understanding of the concepts mentioned 
throughout the work related to the management of suppliers, 
purchases and inventory. Likewise, the objective of this study 
is to reduce the economic impact and comply with order 
deliveries, which are key metrics in a company in the retail 
sector. 

Therefore, the development of this research project will be 
divided into 5 chapters. In the first chapter, the state of the art 
will be analyzed while in the second chapter, the current 
situation of the case study will be studied to identify the causes 
that affect the level of fulfillment of order delivery. The third 
chapter shows the solution model and its development. On the 
other hand, in the fourth chapter, the validation of the model 
will be carried out through simulation. Finally, in the fifth 
chapter, the conclusions of the investigation will be mentioned 
and recommendations will be provided. 

II. STATE OF THE ART

A. The 5S methodology in the Retail sector

In recent years, it has been shown that ordering and

cleaning the warehouse favors a better identification of the 

products, which reduces errors and unnecessary time in the 

warehouse [7]. In this sense, there is a case study whose 

company presented high numbers of errors during the dispatch 

process and by applying 5S in the workspace that made up the 

warehouse, a reduction in customer complaints was obtained 

from 64 to 10 claims and the operating cost was reduced from 

62 million to 50 million [7]. On the other hand, a case was 

reviewed where 5S was applied in a pallet trading company, 
Digital Object Identifier (DOI):
http://dx.doi.org/10.18687/LEIRD2022.1.1.45
ISBN: 978-628-95207-3-6   ISSN: 2414-6390

mailto:u201718540@upc.edu.pe


2
nd

 LACCEI International Multiconference on Entrepreneurship, Innovation and Regional Development - LEIRD 2022: “Exponential Technologies and 

Global Challenges: Moving toward a new culture of entrepreneurship and innovation for sustainable”, Virtual Edition, December 5 – 7, 2022. 2 

obtaining results of an increase in the productivity index from 

1.17 to 2.05 and total waste was reduced from 65% to 43% 

[8]. 

B. Analytical Hierarchy Process (AHP)

The analytical hierarchy process (AHP) is a tool that

allows decision making and in recent years it has been seen that 

it has been used as part of a supply management improvement 

model, since it has been of the utmost importance when you 

want to achieve an efficient selection of suppliers in a 

company, which leads to a decrease in waiting times related to 

supply and therefore, to a greater fulfillment of order deliveries 

[9].  

In this sense, there is an investigation using the AHP 

technique, in which the results showed that the company 

carried out and increased the scope and learning capacity on 

the different supplier selection criteria, since at first it was not 

considered a role important in the company, achieving better 

organizational performance [9].  

On the other hand, there is another investigation in which 

it is indicated that the AHP together with the support of 

decision-making software to reduce the degree of variability 

allows a better selection of suppliers in order to reduce 

problems related to availability and flexibility in the face of 

unexpected changes on the elements that must be supplied, 

which led to a 12% decrease in operating costs [10].  

C. Business Process Management (BPM)

In recent years, the BPM methodology has been having a

high interest and relevance in the retail sector due to its level of 

flexibility, since it integrates the exchange of information 

between the different processes, thus generating value for both 

the client and the organization. [11]. In this sense, there is a 

study in 2020 on retail in Indonesia, in which it was observed 

that a good BPM practice achieved an increase of up to 5% in 

productivity and a reduction of time by 11% in the retail 

organization. [12].  

On the other hand, there is a study in Norway, in which it 

has been possible to observe that an important factor for the 

application of this technique is the commitment of the 

individual, since a resistance to the redesign of the processes 

would delay the project even more, in In this sense, it was 

appreciated that having a greater commitment of the personnel 

and a belief in the success of BPM in the company, a greater 

increase in sales was achieved by 7% and an increase in work 

efficiency by 10%, which shows that it is It is important to 

establish a relationship between the different areas in order to 

integrate human and technological resources to meet the 

objectives of the organization [13]. 

D. Cycle counting

In recent years, it has been appreciated that the cycle

counting of the inventory has been applied to improve the 

accuracy of the inventory during the periodic counts carried 

out in the companies and the use of the traditional cycle 

counting has been stopped and it has been decided to 

implement it jointly. with an ABC inventory classification [14].  

Based on the literature, there is a study carried out in a 

company in the retail sector in Indonesia, in which the 

application of cyclical counting with technological support to 

manage inventories of complex macroprocesses has achieved 

great improvements such as a reduction in times of 27.51 % in 

order preparation, a reduction in stock verification times by 

75.99% and a decrease in inventory update and registration 

times by 99.57%[5]. 

On the other hand, another study carried out in Croatia 

has been appreciated, in which a synergy is observed in cycle 

counting, the Theory of Constraints (TOC) and BPM to 

increase inventory accuracy to 73% and achieve a decrease in 

incomplete deliveries. by 20%, because through a monitoring 

panel it is possible to send an alert to the operator to know the 

status of said item [15]. 

III. CONTRIBUTION

A. Foundation of the Model

The proposed model is developed based on the model

based on the efficient selection of suppliers, on the which the 

appreciations of experts are used for the definition of criteria 

and the supplier database is taken into account to select all of 

them in an integral way [16]. Likewise, it is based on a process 

management model that implements the BPM methodology to 

increase the level of compliance in deliveries, in which activities 

that do not add value in order management are eliminated [17]. 

In the same way, there is the model made up of Lean 

techniques integrated mainly by 5S to increase productivity in 

the warehouse [18]. Finally, there is an inventory model in a 

supply chain based on cycle counting, in which a priority level 

is assigned in each segment, a counting system is established 

depending on the priority level and policies and programs are 

also established counting according to the established priority 

[19]. 

B. Proposed model

the research work aims to evaluate the level of delivery

compliance in a company that sells industrial tools, in which it 

is observed that sales reduced 28% compared to 2019, having 

a 15% economic impact. Likewise, this problem is measured 

through the technical gap of percentage of perfect deliveries, 

which is currently 64.5%, being 10% below the current 

market.The design of the solution model is made up of 4 

phases integrated by the techniques of, 5S, cycle counting, 

BPM and AHP. Likewise, this model is based on the 

continuous improvement cycle (PDCA) and the contribution 

lies in the fact that other studies have not covered these 

techniques together. Generally, when it comes to this problem, 

they focus only on warehouse and inventory and in other 

studies they focus only on supplier management or purchasing. 

The model is shown in figure 1. 
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C. Model detail 

C.1. Component 1: 5S methodology 

The destination of the elements is established in the 

warehouse. The options are remove, sell, repair and relocate 

with the use of red cards. Subsequently, the use of shelves and 

a card holder for order requests is proposed. This is supported 

by the 5S format, the order mix-up indicator sheet, cleaning 

schedules, and the red card usage procedure. 

  
C.2. Component 2: Cycle counting 

The ABC classification is made based on the turnover rate. 

Then, the counting percentage was found to obtain the number 

of items to be counted, which is 55 for category A, 17 for 

category B and 11 for category C. This is supported by the 

format and procedure of Cycle Count. In addition, the 

evaluation of the improvements is carried out using the 

inventory record accuracy indicator. 

C.3. Component:Business Process Management (BPM) 

In the third phase, the application of the BPM is carried 

out, in which it begins by identifying the processes that do not 

add value, within which the steps are taken in the approval of 

the purchase request and in the evaluation of the quotes, in 

addition, they come from roles outside the purchasing process, 

but which are maintained by policies and to save costs. 

Based on this, the redesign is carried out in the TO BE 

scenario, where activities that are not necessary, such as 

consulting the purchase request and explaining said request, are 

eliminated. In addition, there will be a new assignment of 

activities and unnecessary roles will be eliminated, as seen in 

the new purchasing process, the roles of general manager and 

head of operations have been eliminated and the role of 

purchasing assistant has been added. This change has been 

made on the basis that both the chief of operations and the 

general manager caused unnecessary approval and consultation 

times and that they were unrelated to the purchasing 

management in the company. 

 

Likewise, monitoring will be carried out through the 

record of the average time indicators of the purchasing 

process, request approvals and the percentage of correct 

requests and the format of request requests and purchases will 

be standardized to automate these activities. 

C.4. Component 4: Analytic Hierarchy Process (AHP) 

Supplier evaluation criteria are identified, which are: time, 

quality, availability, cost and environmental impact [20]. Then, 

it is possible to define the qualification and the level of 

importance of the criteria was established to define the 

corresponding weights and perform the comparison matrix, 

within which it is observed that the most important are the time 

and flexibility that the providers have in deliveries according to 

their availability. 

Afterwards, the evaluation of the suppliers is carried out 

with each criterion and from this the most competent suppliers 

are identified, in which, in this case, YANTEC comes out, 

which, although it is true, is the second in delivery time, in the 

Fig.1. Solution model of the case study 
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rest of the criteria is vastly better. Indeed, Yantec is the first 

option and Ibero Tools is the second option in case YANTEC 

is unable to manage orders efficiently. 

Likewise, to verify the efficient implementation, it will be 

measured by means of the indicator sheet of the percentage of 

compliance with the supplier's delivery deadlines. 

As the last development of the AHP, it is standardized 

with supplier selection and evaluation procedures, with the 

logistics manager and purchasing assistant as responsible. 

 

 

D. Model Indicators 

In order to be able to make a comparison between the As 

Is and To Be status of the company after having validated the 

proposal, the main indicators are proposed:   

 

 Inventory Record Accuracy (ARI): This indicator is 

calculated by measuring the amount of physical stock 

of a product with respect to what is registered in the 

system. Likewise, it is expected to obtain a value of 

90% in the case study [14] [5] [21]. 
 

 
 

 Percentage of compliance with supplier delivery terms 

(CSD): This indicator measures the delivery 

compliance of suppliers in sending products to the 

company. Likewise, a value of 95% is expected in the 

case study[20] [22] [23]. 

 

 
 

 Percentage of confused order (PCO): This indicator 

measures the number of orders that have suffered 

incorrect placement of products during dispatch. 

Likewise, a value of 4% is expected in the case study 

[24] [25] [12]. 

 

 
 

 Average product purchase time (TAP): This indicator 

measures the delivery time of suppliers in sending 

products to the company. Likewise, a reduction of 

45% is expected in the case study [26] [25] [13]. 

 

 
 

IV. VALIDATION 

A. Theoretical framework 

The validation method carried out was simulation in the 

ARENA software, for which a theoretical framework was 

developed about some important terms such as a model, the 

benefits of its implementation, goodness-of-fit tests, confidence 

levels and reasons for using simulation.  

 

A.1. Model 

A model can be defined as a simplified representation of a 

system whose objective is to show reality and predict the 

results of various indicators [27]. Furthermore, a model is 

designed to represent certain features of the system in order to 

gain a full understanding of the original system by replicating 

its properties [28]. On the other hand, a model is a set of 

relationships that interprets a part of empirical reality, 

facilitating its understanding and analysis, in addition, it is 

characterized by adaptability, functionality, realism, simplicity, 

among others, the latter two being the main ones. Although it 

is true that not all the properties of the original system will be 

met, the importance of a model lies in its simplification and that 

it can have a real impact on decision making [27]. 

A.2. Benefits of implementing a model 

The model allows evaluating the performance of the system 

in various scenarios with the aim of improving working 

conditions and provides support in the validation and 

verification of a proposal when required [29]. On the other 

hand, the application of a model allows predicting the 

performance of the design of experimental or under 

construction systems, since the manipulation of the variables 

and properties of the model is cheaper than creating a complete 

system, allowing possible improvements of the real system. and 

contributes to reducing the risk inherent in decision-making 

[30]. 

A.3. Tests of goodness of fit 

The Kolmogorov - Smirnov test allows to measure the 

degree of coincidence that exists in the distribution of a group 

of data, in addition to the fact that a histogram is not 

necessary, it is possible that it can be applied in small samples 

[31]. On the other hand, the chi square test is used to analyze 

variables that are nominal or qualitative since it identifies the 

independence between two variables through the use of a null 

hypothesis and an alternative [32]. 

A.4. Confidence Levels 

The confidence level is defined as a probability that ensures 

that a parameter is within the confidence interval [33]. The 

values that usually include the confidence levels are 90%, 95% 

and 99%, so the estimates cannot be taken as real at 100% 

[34]. 

A.5. Reason for using simulation 

Simulation lowers training costs and avoids reducing the 

impact of student decision-making in simulations, which is 

useful for emergency procedures, to examine production cycles 

or to train virtually [35], [36]. On the other hand, there is a 

success case in which the performance of a balance of lines was 

evaluated using hypothesis tests based on eight variables of the 
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system that allowed evaluating five hypothetical scenarios with 

the aim of facilitating production planning. of the company that 

belonged to the clothing industry [37]. 

 

 

B. Graphic representation 

For the simulation, the purchase and dispatch processes 

were considered. Then, the order requests are received, and it 

is verified if it has stock to print the order and dispatch. 

Otherwise, the purchase request is generated, the order is 

quoted, the product is received, stored, and dispatched. This is 

shown in figure 2. 

C. Processing of input data 

A time recording was made with a sample of 100 times for 

each process. Next, the distributions of each process were 

evaluated, obtaining that all the times of the processes follow a 

normal distribution.  

D. Preparation of the simulator in ARENA 

From the distributions obtained and the graphical 

representation made, the simulator is developed using the 

ARENA software, performing 217 runs for which four 

counters were used for each cause and whose results are 

shown in Figure 3. 

 

Pessimistic 

scenario

Normal 

scenario

Optimistic 

scenario

Percentage of incomplete 

deliveries due to fictitious 

stock

7.33% 4.85% 4.01% 2.44%

Percentage of incomplete 

deliveries due to incorrect 

dispatch process

7.56% 5.07% 4.35% 2.11%

Percentage of late 

deliveries due to poor 

supplier selection and 

evaluation

11.00% 4.62% 3.79% 2.44%

Percentage of late 

deliveries due to incorrect 

purchasing process

8.00% 4.85% 3.90% 2.33%

Inventory Record 

Accuracy Percentage
92.00% 95.00% 96.00% 97.50%

Supplier delivery 

compliance percentage
94.00% 96.00% 97.00% 98.50%

Purchase time 202.04 min 72.22 min 66.59 min 62.44 min

Percentage of deliveries on 

time
81.00% 90.53% 91.64% 95.23%

Percentage of complete 

deliveries
85.11% 90.08% 92.31% 95.45%

Perfect Order 64.20% 75.94% 78.77% 84.65%

Indicators
AS IS 

value

TO BE Values

 
 

Fig.3. Simulation result in ARENA 

From figure 3, it can be seen that after running the 

simulation in ARENA, a reduction in late and incomplete 

deliveries was obtained. This means that the percentage of 

incomplete deliveries due to fictitious stock and incorrect 

dispatch process has a decrease of up to 2.44% and 2.11% 

respectively in the most optimistic scenario. In addition, the 

percentage of late deliveries due to incorrect purchasing 

process and poor selection and evaluation of suppliers is 2.33% 

and 2.44% in the most favorable scenario. In addition, it is 

possible to observe that the percentage of Inventory Record 

Accuracy (ARI) has an increase of up to 6% approximately, 

reaching 97.50% and an increase in the percentage of supplier 

delivery compliance to 98.5%. Likewise, there is a decrease in 

Fig.2. Graphic representation of the system 
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the time of the purchase process of up to 60%, reaching 62.44 

minutes in the optimal scenario. In that sense, it is possible to 

see an increase in the percentage of deliveries on time to 

95.23% and the percentage of complete deliveries to 95.45%, 

which achieve a notable improvement in the increase in the 

percentage of the perfect order that amounts to approximately 

85%, achieving vastly exceed that of the current sector. 

 

E. Economic validation 

In order to determine the viability of the project of this 

research work, 2 main indicators have been used: Net Present 

Value (NPV) and Internal Rate of Return (IRR), in addition, 

there is the CBR indicator. To carry out the analysis of these 

indicators, the cash flow has been projected over a period of 5 

years to assess the sustainability of the project. In the analysis 

of this flow, the savings in penalties for incomplete and late 

deliveries and the income from additional sales, which have a 

value of S/ 114,095, are taken as income. Table 1 shows the 

financial indicators below.  

 

 

 

 
               TABLE 1 

ECONOMIC VALIDATION INDICATORS 

 

Net Present Value 

(NPV) 
S/ 38,375 Greater than S/ 0 

Internal Rate of 

Return (IRR) 
44.28% 

Greater than COK 

(13.10%) 

CBR S/ 1.87 

 

From table 1, it can be seen that the value of the Net 

Present Value (NPV) is S/. 38,375, this indicates that the 

project does not generate losses since it is greater than S/ 0. On 

the other hand, the Internal Rate of Return (IRR) is 44.28%, 

which indicates that for each sol invested, S/. 0.4428, this value 

being greater than the COK. In this sense, it is evident that, 

considering the financial ratios, the project is economically 

viable to be implemented. 

 

CONCLUSIONS 

The proposal involved an investment of S/43,863 for the 

implementation of the 5S, AHP, Cyclic Counting and BPM 

tools, which made it possible to achieve the expected result of 

the perfect order percentage from an increase in the number of 

on-time and complete deliveries, Inventory Record Accuracy, 

fulfillment of the supplier's delivery terms and a decrease in the 

time of purchases. The value obtained from perfect orders was 

85%, exceeding the percentage of the retail sector indicator, 

which is 75.5%. Likewise, it was identified that the proposal is 

economically viable since a Net Present Value (NPV) of S/. 

38,375, which indicates that the project does not generate 

losses. On the other hand, the value of the IRR is 44.28%, thus 

indicating that for each sol invested, S/. 0.4428. 

 

The proposal had a positive impact on the environment 

since the recycling of some elements identified in the 

warehouse was encouraged during the activities related to the 

application of the 5S tool, which also allowed avoiding packing 

and sending incorrect orders using material packaging and fuel 

inefficiently. Likewise, at the sociocultural level, the solution 

model allowed for better organizational culture and the 

company’s personnel to acquire new skills and knowledge 

based on the training and increase their level of satisfaction 

from an improvement in working conditions. On the other 

hand, at a technological level, the implementation of the BPM 

tool involved the use of Oracle software, for which some 

platforms were established to carry out training for personnel 

that would impact the technological level of the company. 

Finally, there would also be an impact on citizens since the 

proposal can be taken as an example and applied to other 

companies in such a way as to improve sales and greater 

customer satisfaction, thus enhancing the retail sector and the 

level of competitiveness of the country's companies. 
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