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Abstract– The wine industry has grown in recent years causing 

many of the companies in the sector to improve their processes. 

When it comes to medium and large industrial facilities, there are 

always some well-known methodologies that are adopted to boost 

their growth and minimize logistics costs. While, in the case of 

PYMEs, there is no provision as such to apply any Lean 

Manufacturing or process management technique. The case study 

is Bodega Peru SAC, which presents difficulties in fulfilling the 

perfect order due to deficiencies in its logistics processes. The 

purpose of this study is based on properly managing the Supply 

Chain to increase its performance and reduce logistic costs. The 

processes that cause bottlenecks or have high error rates have been 

identified in the case study. Likewise, the study is based on 

information from researchers for the analysis of supply chain 

processes related to the industry. 

Keywords-- Order Fulfillment, Perfect Order, Lean 

Manufacturing, Kaizen, Value Stream Mapping. 

I. INTRODUCTION

The importance of order fulfillment in the management of 

a good supply chain management is the development of small 

and medium-sized companies since it generates cost overruns 

and their competitive capacity [1][2]. Regarding the wine 

sector, this problem increased due to the events that took place 

in 2020 with the appearance of the COVID-19 virus, which 

affected sales by a margin of 13.7% in the sector. This 

provoked the collapse of several businesses due to losses 

caused by non-compliance and/or sales cancellations [3].  

It is important to address the issue of order fulfillment in 

the Peruvian wine sector since the production of alcoholic 

beverages has been growing, as detailed in 2018, in which 

over a period of 6 years it increased at a rate of 2.2f the annual 

average contributing to the development of the country [4]. It 

should be noted that, at the moment, it has been estimated that 

in a few years the wine market and ready-to-drink (RTD) are 

projected to grow faster than the competition at a rate of 2.5% 

and 8.1% [3]. In order to develop the order fulfillment, 

initially in relation to the supply chain. In order to achieve 

such order fulfillment correctly, the flow of information must 

be optimally carried out to begin with, since it will control and 

inform about the capacity of the facilities, production rate and 

the quantity that is being handled in the system. This will 

allow cost reduction and profit improvement if added value is 

achieved in the process chain [5][6]. In the second case, the 

use of Value Stream Mapping (VSM) is proposed, which 

through the support of other tools such as A3, metrics and/or 

other methods, like time reduction, higher added value and 

finally improved order fulfillment are achieved [7][8]. Finally, 

the perfect order indicator is a means of defining the correct 

implementation of tasks with good operations practices in the 

areas of production, picking and storing [9][10]. 

The goal of this research paper is to increase the 

competitiveness of the wine industry under study, since, in our 

country it is currently in an optimal development in 

productivity and profits in the last few years, in spite of the 

unforeseen event of the pandemic generated by COVID-19. 

For this particular case, we propose a management model in 

which tools of the Lean Manufacturing methodology allow us 

to improve the flow of processes in optimal conditions through 

which we guarantee the correct delivery of orders in the 

factors of quality, quantity, time and proper documentation. 

This article consists of the following sections: Firstly, 

the literature review is performed in the State of the Art in 

relation to supply chain management, order fulfillment, perfect 

order, and the tools of the Lean Manufacturing methodology 

which will be addressed throughout this work. Secondly, the 

structure of the contribution and the respective operation of its 

components for the solution of the problem in the field of 

study will be detailed. Thirdly, the validation of the results 

where the limitations, variables, and results obtained through 

the proposed contribution are specified. Finally, the respective 

discussion is carried out based on the obtained results, where 

the motives for certain values are encouraged and new 

questions and/or research topics are generated with respect to 

the problems of the sector under study. 

II. LITERATURE REVIEW

A. Lean

Lean is a philosophy that seeks to improve business in

different areas through the generation of value in the processes 

to ensure the proper use of resources and the minimization of 

waste [11][12]. It consists of 5 principles in the different Lean 

techniques it handles, these being the identification of value, 

flow mapping, flow improvement, elimination of waste and 

implementation and continuous improvement towards 

perfection [13][14][15]. In relation to waste, 7 wastes that alter 

the flow of information and/or products in the systems are 

recognized, such as lack of information transmission, 

inadequate inventory, bottlenecks, overproduction, 

transportation problems, unnecessary processes, and defects 

[16][17]. 

In the wine industry, Lean has been an appropriate 

paradigm because in this field there is an uncertainty in which 
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it is necessary to be competitive through the Lean culture that 

provides customer satisfaction, profitability, advanced 

processes, flexibility, continuous improvement, quality, and 

cost reduction [14][18][19]. 

B. Lean Manufacturing

Lean Manufacturing is a solution methodology based on

Lean tools that focuses on the improvement of the 

manufacturing process. It consists of tools that identify and 

eliminate operations that do not add value to the product, 

service or process that will be classified as waste [20]. Unlike 

other Lean options, this one provides greater operational 

efficiency due to the reconfiguration of the processes, which 

will allow a reduction in the cost overruns generated in the 

production stage and ensure that those involved in the 

company achieve a new culture through daily practice that 

manages to resolve and implement the change in any sector 

that needs it [13] [21][22][23]. In relation to logistics in supply 

chains, companies should implement Lean for the 

optimization of material flows to successfully obtain the right 

times and adequate quality through policies, procedures, 

among other factors that add value [24]. 

C. Lean Tools

The implementation of various Lean Manufacturing 

tools should prioritize that the agents involved in the process 

can choose this system as a daily practice where the tools that 

represent it allow them to improve the flow of materials 

throughout the production process [25]. 

1) Kaizen

According to [21], such an approach is "a form of

continuous improvement measure adopted by early Japanese 

companies that include Kanban, which can be referred to as 

just-in-time (JIT) and as POKA-YOKE". The objective of this 

is to eliminate waste generated throughout the production 

stage and standardize the process and document the ideas for 

improvements so that they can be evaluated for possible future 

implementation since this tool seeks continuous improvement 

as a competitive advantage with respect to the improvement in 

production, quality and processes. Where those involved in the 

company must get used to the principle to avoid high costs and 

work revolutions [11][13][22][24]. 

2) Value Stream Mapping

The Value Stream Mapping (VSM) method consists

of a mapping of the flow of materials and information in the 

production system to identify the activities that are not adding 

value, as a method of solution to scenarios where there are 

processes where waste must be eliminated with the purpose of 

a correct application of the tasks before the design of the 

process, unnecessary movement, quantity, quality and among 

other work factors [11][13][22][23][24][26][27][28].  

3) Standardization

The standardization method has the following steps 

under the established parameters for correct execution of the 

process in order to increase production efficiency and simplify 

the work process based on time and productivity [12][17][19]. 

Another way of looking at this standardization in relation to 

other agents in the supply chain could be presented in the 

selection of suppliers in which quality, stability, delivery 

efficiency and the ability to deliver what is demanded, in order 

not to present problems to the end customer are guaranteed 

[29]. 

4) Visual Control

This tool comprises the control of process quality

parameters to optimize the company's production process. 

Regarding the visual control and other Lean Manufacturing 

tools, these contribute to the reduction of material and greater 

sustainability, improving productivity, highlighting the 

variants that clearly affect the task and/or being able to 

propose an enhancement in the system [18][22][30][31]. 

5) Order Fulfillment

Order fulfillment and perfect order are related terms

regarding customer satisfaction. As stated by [32], “for order 

fulfillment based on perfect order, it begins through the whole 

process of consumer acquisition where the factors of on-time 

delivery, out-of-stock and among other factors are involved”. 

In order to achieve the objectives of a good delivery, we link 

both technology and information management for the 

fulfillment of different factors such as time, quantity, quality, 

and documentation [6][9][33][33][34][35][35][36][37][38]. In 

order to achieve order fulfillment, strategic planning must be 

carried out where the capabilities and limitations of the 

company allow the necessary performance to ensure the 

requirements of production, transportation, storage, 

distribution, and marketing to ensure order fulfillment by the 

interaction of the chain and the behavior of the market in 

which it must obtain the loyalty needed to ensure a stable 

demand value [39]. 

As stated above, planning is an important stage for 

order fulfillment, for which application methods such as 

supplier management, which specifically selects and evaluates 

suppliers in order to provide a good service and/or good 

[28][40][41][42] and demand forecasting looks for the 

approximate estimate to satisfy the customer based on the 

order and the company's costs and production [43]. 

III. METHODOLOGY

A. Order Fulfillment Model

The presented model aims at reducing the non-fulfillment

of the perfect order of the studied wine company. In this case, 

order fulfillment is influenced by the non-standardization of 

processes and the lack of control in the planning, production, 

and delivery processes. This results in cost overruns and loss 

of prestige for the warehouse. This has been prepared based on 
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specialists such as Buonamico, Lee and García as can be seen 

in Figure 1 [44][45][46]. 

Firstly, phase 1 diagnosis, in charge of performing the 

respective analysis of the company to obtain the necessary 

information and identification of the problem. 

Secondly, phase 2 of the proposed design, which 

highlights the Lean Manufacturing tools, supply chain 

management and solution planning. 

Thirdly, phase 3 of implementation and validation, where 

results on performance and cost indicators will be obtained, 

leading to the outputs. 

The main indicators of the model are focused on the 

contribution to the solution of the problem in which we want 

to develop an improvement for the company. As shown in 

Table 1, the main outputs are order fulfillment, which is 

expected to reach 92.3%, Forecast Accuracy at 95% and 

Percentage of Defects between 10%-15%.  

B. Development Lean Manufacturing

On the one hand, engineering tools are used in relation to

the Lean Manufacturing methodology where production 

performance will improve regarding the effectiveness and 

efficiency of the processes through the elimination of waste 

and the creation of value. 

Moreover, the management of the supply chain was 

necessary to employ in relation to our suppliers as they present 

the evaluation and monitoring for the correct supply for the 

final presentation of the location where the wine is placed. 

Finally, planning based on demand forecasting, due to the 

necessity to relate the production to be carried out with 

possible sales to be obtained during the year and thus 

achieving a small variation that allows reducing production 

costs, storage and/or opportunity costs. 

IV. CASE STUDY

 In the present research, the study will be developed in the 

wine sector with the company “Bodegas Perú S.A.C.” where it 

is included in the production of Vinos, Pisco and other grape 

products derivates. The company has more than 24 years of 

experience in the Peruvian market. It is a family business that 

combines winemaking tradition with modernity in the 

production of wines and pisco in the Cañete; for which they 

have a great variety of traditional grapes for the production. 

TABLE I 

ORDER REGISTRATION AND ORDER FULFILLMENT RATE

Through what is represented in Table 1, it is diagnosed 

that the present company has a 66.71% fulfillment of orders, 

in which it is below the competitive level of the Peruvian wine 

sector with a value of 92.3%. For which, it is necessary to 

develop the solution proposal based on the detailed tools of 

Month Total order Order Fails 

January 
279 98 

February 
204 71 

March 
185 65 

April 
209 73 

May 
275 96 

June 
295 78 

July 
270 105 

August 
255 89 

September 
250 104 

October 
335 117 

November 
254 65 

December 
352 92 

Total 
3163 1053 

Proportion 66.71% 

Fig. 1 Proposed Model 
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the Lean Manufacturing practices together with the 

management and planning for the correct fulfillment of the 

order as detailed in the model of Figure 1. 

V. VALIDATION

A. Simulation System

In order to obtain the results of the research project, the

simulation method was developed to obtain the current state 

against the scenario to be reached like to see in the Table 2. 

The Figure 2 shows the system of the production process and 

delivery of the warehouse to achieve the fulfillment of the 

order. 

VI. DISCUSSION

After the respective run carried out in the Arena, it was 

possible to obtain the results of the different outputs specified 

in Table 1. An improvement in the final values obtained is 

demonstrated, in which we can highlight the most important 

ones that were defined in the model indicators. with respective 

improvements in Order Fulfillment to 85.8%, Forecast 

Accuracy to 90.1% and Failure Rate to 14.2%. However, as 

can be seen in the output of the bottles, a significant reduction 

is shown in relation to the reduction of errors by the supplier 

and the production process. Therefore, it is to be expected that 

the queue size and waiting time with respect to the supplier 

have decreased satisfactorily and have increased by part of the 

production process, which is not negative since it is 

considered that, being a supply, it can remain in stock for the 

productivity of the company. It should be noted that the results 

have had a good perception of being able to get as close or as 

expected despite the limitations found in the Arena 

application. 

TABLE II 

ACTUAL STATE VS IMPROVEMENT STATE

Because of this and for future research in the wine sector 

with respect to order fulfillment, it can be expanded regarding 

the delivery process in relation to transportation to final 

customers or in the productive area in the processes that have 

schedules measured in days for the development of 

winemaking. They could also evaluate other variables that 

affect this problem on the production side or at some point in 

the supply chain in order to improve and complement the 

research in the wine sector, which is an important sector in our 

country. 

VII. CONCLUSIONS

Some improvement was obtained in the main indicators, 

such as order fulfillment going from 64.4% to 85.8%, Forecast 

Accuracy from 59.9% to 90.1% and a decrease in the defect 

rate from 35.6% to 14.2%. 

The obtained results demonstrate the viability of the 

project focused on the use of Lean Manufacturing tools and 

applications aimed at perfect order fulfillment, such as the 

supplier management process and planning through resource 

Output Actual Future 

Number of non-compliant bottles 39.7 9.8 

Number of bottles without 

specifications 

12.4 6.66 

Number of reprocesses 4.87 5.07 

Order Fulfillment 64.4 85.8 

Forecast Accuracy 59.9 90.1 

Successful orders 22.3 40.1 

Percentage of defects 35.6 14.2 

System timeout 16.4 18 

Bottling size of row 1   11 0.541 

Bottling size of row 2 1.03 5.61 

System Time 3.78 3.89 

Bottling queue time 1 1.03 0.0497 

Bottling queue time 2 0.138 0.516 

Fig. 2 Graphic Representation of Process 
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estimation. 

Order fulfillment in various work sectors can expand the 

research in a general approach in the processes of supply chain 

management to complement and / or achieve a more 

centralized analysis. 
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