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ABSTRACT

The sports industry continues to show a drastic increase in its
influence around the world. When mentioned, the first sector of
the industry that comes to mind is the entertainment industry, with
multiple million-dollar deals globally. However, the recreational
sector is also growing at a significant rate, which means SMEs in
this industry should try to follow this trend. This research focuses
on the application of three tools that optimizes the circuit assembly
time, increasing the productivity of a recreational center by
allowing to expand the number of available shifts for the
customers. The model presents the use of standard work as a
measure to create patterns in the set-up process, 5s for the
redistribution of the sporting materials, and systematic layout
planning for the accommodation of the circuits and boxes. The
validation method used was Arena Software and resulted in an
increase of 10.82% of the productivity indicator, providing an
effective service management model to be replicated in other
companies. Furthermore, an economic and financial evaluation
was carried through, as a validation method for the expansion of
the number of available shifts, where the NPV for the proposed
model resulted in USD 87,107, meanwhile the IRR achieved was
70%, and a cost-benefit indicator of 1.726.
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1 INTRODUCTION

The sports industry is currently dominating the world of
entertainment, generating millions of jobs and income thanks to
the factor of emotion and expectation within people. The economic
impact of sport has generated increasing interest in the academic
world [1]. The sports industry provides employment for more than
1.3 million people in Europe, and between 2015 and 2020,
employment grew by 1.6% year on year [2]. However, the
entertainment sector is not the only one within the sports industry,
there is also the recreational sphere, and this is where gymnasiums,
training fields, functional centers, among others come into play.
Currently in Peru, there is no generalized development of the
industry as can be seen in neighboring countries such as Argentina
or Brazil, and this can be caused by diverse factors. One of them
can be the authorities who show no interest in developing the
industry, as demonstrated when "the former president of the
Peruvian Football Federation was arrested by the police for his
alleged links to a corruption network with high-ranking judges" [3].
In addition, we find that the pandemic left economic sequels in all
sectors of the country, businesses belonging to the sports sector
reduced their income by at least 50% [4]. Although this is an
anomaly, it is considered important to take it into account when
analyzing a SME in the sports sector.

The problem identified leads us to the case of study of a sports
industry SME where the main problem is the low productivity, that
can be caused by various factors, such as the lack of planning of the
training circuits, the absence of standardized layouts, lack of
standard times, among others. This causes service waste regarding
the useful time of the hours rented. On the other hand, we find
research where the abandonment rate of gyms is predicted,
considering that between 30% and 60% of members continue with
their gym membership after the first year [5]. The conclusion of this
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study shows that, in order to reduce this abandonment rate, the
behavior of the customers must be analyzed, considering the study
of strategies of loyalty and personalization of the service. These
kinds of problems lead us to thinking that there are shared
problems within the customers of the sports industry. Increasing
the effectiveness of the processes, and reducing the service waste,
can lead to greater customer satisfaction, and as a consequence
increase the level of productivity of the company.

For this research, a case study was chosen based on a sports
industry Peruvian SME, which reflects the problem of low
productivity and high service waste, demonstrated in the
percentage of productive time related to the rental of football
fields. The largest waste identified is the circuit assembly time,
which refers to the number of minutes it takes for the workers to
set-up the circuits and leave the field ready for training to begin.
This research will offer a service model, where the set-up times are
arranged, and a standard layout is established, to reduce service
waste, and as a consequence increase the number of shifts
available per day from five to seven. Although there is research that
relates Lean Service practices with companies belonging to the
sports industry, it is considered pertinent to apply knowledge of
set-up time and standard work to increase the productivity of a
SME belonging to this sector.

Considering that there is no scientific literature in the Peruvian
context regarding this economic sector, a need was identified to
conduct research in this field of study. The scientific article will be
divided in six parts: Introduction, State of the Art, Contribution,
Validation, Discussion, and Bibliography.

2 STATE OF THE ART
2.1 Standard Work in Service Industry

Standard work seeks to identify appropriate ways of executing a
job, that guarantees good results, and that generates satisfaction
to the worker who performs this work [6]. The goal of
standardization is to create best practices and get every team
member to use the established best practices in the same way [7].
Moreover, according to Mogaramendi et al [8], if the
implementation is executed correctly, the benefits are visible, and
the creativity of workers can be increased. In addition, this tool
gives the freedom to work teams to organize themselves and
implement standardization as they see fit [9]. On the other hand,
according to Ribeiro et al. [10], this tool generates stability and
autonomy in workers. Furthermore, it is observed that non-
standardized work increases processing time and process waste, as
well as the proportion of defective products [11]. On the other
hand, the case study of standardized work implementation by
Aisyah et al. [12], obtained a time 2 seconds faster than the
required takt time and thus was able to meet the customer’s needs
of 1200 pieces/day, evidencing the success of the tool. In addition,
in a case of improvement by Canales-Jeri, et al. [13], a remarkable
improvement can be evidenced regarding the out-of-time
deliveries that represented 60% of the deliveries made and were
reduced to 29.9%.
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2.2 Systematic Layout Planning

The Systematic Layout Planning tool has been used to design the
best layout alternative and minimize the material transfer time that
occurs in a production plant [14]. Despite this, it is observed that in
a service process, there are activities that do not add value, such as
waiting time, over processing, unnecessary movements, and
unnecessary transportation [15]. Not having a standard layout
planned is identified as one of the main causes of the mentioned
problem, considering that an effective layout can decrease
operating costs by 10-30% [16]. To successfully achieve the
application of this tool, the current layout must be evaluated,
however, this is a challenging task considering subjective objectives
of quantitative and qualitative nature [17]. Implementing standard
layouts through this tool, will allow fast flow of materials with the
least amount of handling [18]. However, it should be noted that this
tool cannot be applied to all contexts in the same way, since each
layout design has its own characteristics and limitations [19]. On
the other hand, some success cases such as Ruiz et al. [20], mention
that the use of this SLP tool reduced the cycle time from 33.64
minutes to 25.32 minutes. Furthermore, in a Peruvian footwear
production company, the main problem was the delivery of orders
and by implementing SLP it was fulfilled by 100%, in addition to
increasing production capacity, reducing defective products by 3%
and increasing productivity by 8% [21].

2.3 5S Methodology for Work Area Organization

The implementation of 5S brings the plant to an orderly, organized
state and results in improved overall product productivity [7].
However, some companies find it difficult to assimilate the 5S
principles and believe that it is only a cleaning process [22]. This
methodology follows five essential steps: classify, sort, clean,
standardize, and maintain [23]. For the first step, unnecessary
items in the warehouse must be sorted and separated, second, the
necessary materials are organized to be available quickly. The third
step seeks to have a clean work area and the fourth step
standardizes the previous three steps by repetition. Finally, the fifth
step maintains what was established in the previous four steps [24].
Thus, in the case study conducted by Gupta & Jain [7], quite a few
improvements were achieved. It was observed that workers used
to spend on average 30 minutes a day looking for a tool, after
applying the 5S, the average time was only five minutes a day, thus
saving a significant amount of money. In addition, standard
operating procedures (SOPs) were used to specify which materials
and tools are needed to perform the job. With these, workers can
monitor work efficiency and improve their performance. On the
other hand, Ledn-Enrique et al [24], the implementation of tools
managed to increase productivity in the unloading and storage
processes by 40%.

3 PROPOSED MODEL

For the model proposal, a literature review was carried through,
and Table 1 below shows the authors who have contributed the
most to identify the tools required for the model.
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Figure 1 shows the proposal for the redesign of the assembly Systematic Layout Planning will redefine where the boxes will be
process for the circuits, focusing on a productivity improvement. placed for the circuit set-up process. The integration of these three
The innovation of this model lies in the fact that the use of these tools should decrease the set-up time, allowing the case study
tools to improve the productivity of a company belonging to the company to add two shifts to the regular schedule, increasing the
sports industry had not been found before. The model seeks to total capacity of the service provided.
decrease the setup time from 30 to 10 minutes, in order to allow 3.1 Model Components

two new shifts to be added to the regular schedule. Standardized
work will be used for the set-up times, while 5s will be applied for
the redistribution of boxes and sport instruments in these.

Table 1: Comparative Matrix of the Proposal’s Components vs. State of the Art

The model is divided into three components, which will be
explained below.

Authors/ Causes Decrease of set-up process Standard Layout Work Area Organization
time

Supriyanto, H., & Saputra, Y. A. Lean Service

(2019).

Alfiansyah, N., Awibowo, S., Time study Systematic Layout Planning DMAIC

Saraswati T. 2020.

Tarigan U., Ishak A., Hutauruk Y.O., Lean Service Systematic Layout Planning

Siregar K., Sari R.M. 2020.

Ruiz, S., Simén, A., Sotelo, F., & Systematic Layout Planning 55

Raymundo, C. (2019).

Ke Yang. 2021. Systematic Layout Planning

Gupta, S., & Jain, S. K. (2015). 5S

Ishijima, H., Eliakimu, E., & Mshana, = Work Standardization 58

J. M. (2016).

Senthil Kumar, K. M., Akila, K., 55

Arun, K. K., Prabhu, S., & Selvakumar,

C. (2022).

Shahriar, M. M., Parvez, M. S., Islam, 5§

M. A., & Talapatra, S. (2022).

Robello R., Miller C. 2022. Work Standardization 58

Realyvasquez-Vargas, A., Work Standardization Work Area Redesign

Flor-Moltalvo F.J, Blanco-Fernandez
J., Sandoval-Quintanilla J.D.,
Jiménez-Macias E., y Garcia-Alcaraz

J.L. 2019.
Nallusamy S, Saravanan V. 2016. Work Standardization, 55
Kanban
Proposal Work Standardization SLP 5S
DIAGNOSIS INTERVENTION COS;Z?TLO;;ND
1 VALUE STREAM —
MAP (VSM)
2 ISHIKAWA DIAGRAM — 6 STANDARDIZED
Low WoRK REEVALUATION Gl
PRODUCTIVITY S A PRODUCTIVITY
IN RELATION TO S| ERROOTCRANE —1— 7 5SMETHODOLOGY BY INCREASING
AVAILABLE ANARYSISIRCA) THE NUMBER OF
RESOURCES 10 SUSIS SESSIONS PER
SYSTEMATIC LAYOUT
4 PARETO CHART 1 8 ” BLANNING (SLP) e
5 PROBLEM TREE —

Figure 1: Proposed Improvement Model
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3.1.1 Component 1: Problem Analysis. The first phase is composed
of the diagnosis of the company. This allowed us to build a problem
tree of the causes that may be generating the problem identified
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indicators, which will be observed later, and demonstrate if it is
really possible to achieve a substantial change in the productivity
of “Pro Amateur Futbol” company. The results are controlled by the

Table 2: Comparison of Indicators

Indicator Formula Use

%Productivity (Productive time/Total Time)

Total productive time represents the hours of training over the total time in a

full working day.

Transfer time (Transfer time/Total Time)

Total transfer time represents transfer time of plastic containers over the

total time in a full working day.

Set-up time (Set-up time/Total time)

Total Set-up time represents time of coordination, transfer of plastic

containers, sports materials, and set-up of training circuits over the total time
in a full working day.

%Income (Real income /Actual revenue)

The factor compares the revenue obtained before and after the

implementation of the proposed model.

within the company, in this case, the low productivity with respect
to the resources available. The main cause is related to the time
invested in the assembly of the training circuits.

3.1.2 Component 2: Intervention. The second component is based
on the implementation of the tools described in the model. The
first tool implemented is standard work which aims to significantly
reduce the times of assembling training circuits, through the
assignment of tasks to each worker, and considering a standard
time of set-up for each type of circuit. This was made by a
redistribution of the implements in each of the plastic containers
that must be conducted, followed by an analysis of the tasks to
assemble the circuits in the most efficient way possible. Finally, a
time study must be carried out to establish a standard time.

After the use of work standardization, 5s methodology will be
implemented step by step. For the first step, the unnecessary
elements within the warehouse must be classified and separated.
Then the plastic containers will be labelled in relation to the circuit
for which it is planned. For the third step, walls, floors and surfaces
of boxes and storage areas will be cleaned. In addition, it is crucial
to have cleaning protocols with the sports equipment that is used.
For the fourth step, each of the workers will be taught the previous
three steps several times so that habits are created in the work
area. Finally, the fifth step seeks to maintain what has been
established in the previous four steps, the compliance with these
tools will be verified through visual control of the workstation.

Finally, the third tool used is Systematic Layout Planning (SLP).
This tool will be used to plan a redistribution of the place where the
plastic containers will be placed on the field to set-up each circuit.
Currently, the plastic containers are on the left edge of the playing
field, and from there the implements are mobilized for each type
of circuit. This tool will have as its main objective to reduce the time
of transport of implements to the circuits.

3.1.3 Component 3: Control and Monitoring. The last component
consists of validating the improvement model by the review of
KPI’s. To achieve this, the Arena Simulator software will be used,
which will allow simulating the operation of the company with the
application of the previously mentioned tools in the construction
of the new model. This will allow measuring with significant
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table of indicators presented in Table 2.
4 VALIDATION

4.1 Initial Diagnosis

The set-up time for the circuits represents 40% of the total time
reserved for the football courts. This is the main takeaway of the
initial diagnosis made for the SME “Pro Amateur Futbol”. The main
focus of this research is to drastically decrease this percentage,
which shows low productivity regarding the number of training
sessions per day. When studying set-up times for the circuits, on
average, this process lasts for approximately 30 minutes, and the
objective established is 10 minutes, meaning this indicator presents
a 20-minute technical gap.

Three main causes were identified for the low productivity
regarding the number of training shifts per day in the initial
diagnosis phase: long circuit set-up time represented 30%, absence
of classification and organization in the box warehouse 20% and
lack of planning for court and boxes distribution 10%. The
remaining 40% belongs to other causes. Figure 2 presents a
problem tree that summarizes the diagnosis conducted in the case
study.

4.2 Validation of the Improvement Proposal

Compared to the Initial Diagnosis
The validation of the proposed model is composed of three phases,
which were presented in chapter 3. In the first place, the diagnosis
had the objective of identifying the root causes, which were found
through tools such as Value Stream Mapping, Root Cause Analysis,
among others. The three root causes found were long circuit set-up
time, absence of classification and organization in the box
warehouse and lack of planning for court and box distribution. The
second phase is based in the implementation of three tools.
Standard Work, where tasks and times were studied and registered,
in order to create a standard pattern of work. Then, 5s
methodology was used for the classification, distribution and
labeling of boxes that contain sporting materials. Finally, Systematic
Layout Planning was applied for the location of the boxes and the
circuits. The third phase seeks to analyze the indicators with the
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objective of revisiting key performance indicators established
before the implementation.

4.3 Improvement - Simulation Proposal

Prior to the simulation, field data was collected regarding set-up
process time on multiple occasions. This data was used for the
validation of two different simulations, in which we compared the

Santiago Andres et al.

the service. Figure 3 shows the simulation of the circuit set-up
process.

The second scenario simulates the proposed model, where the
three tools are already applied. The simulation of the proposed
model also represents a full working day. It begins with the arrival
of a group of clients with a constant frequency of 1.5 hours
between groups. During visits to the company, it was observed that

/x C1: Use of different . " R
14 ‘Work Standardizat \
(Pf\n\mtl\o(lologms for circuit assembly | P‘\ (l:;u\m é“;::‘i ‘Za]l_:;;' /1
5S i 127 i 5 Se! S ( . = (50%) ) S A
Assembly time: 29 minutes 35 seconds M1: Elevated (u:‘cu)u set-up time 1 — 3 — ~— —
Objective assembly time: 10 minutes - b C2: High amount of time N / Work Standardization N
2 J - available for circuit assembly ‘—P\ (Ojeda-Safra etal., 2021)
(50%) >4 ’ B
/VC'I : Absence of specific space \\ / 5s Methodology \
allocation for each sporting item |~ ™\ (Realyvasquez-Vargas, A et al, 2019)
Low productivity M2: Lack of classification and \\ J/ \_ _,_/
: j—® organization in the warehouse — e —
rag E:

Ie"a.rd.lng th.e number of L (20%) ) ‘ / C2: Lack of labeling for \\

training shifts per day - warehouse boxes )

\ (40%) i /
‘Al : Absence (?f‘:s\-ax\Flarni lﬂYOuTS\)_,/ Systematic Layout Planning \

o v m—— . for cireutis ) ‘ (Ruiz, 5. et al 2019)
M3: Lack of layout distribution for | (60%) S \ /
Impact: different areas ™ — . — —
Losing the opportunity to expand the o) ‘ /(‘2: Reservations can be made ™\
number of shifts per day “—»{ 30 minutes before of each sessmy
(40%)
Loss of $164,842.11 sales revenue -
> M4: Others
(40%)
Figure 2: Problem Tree
| | | | i | |
Smal plestic. By plastic Hoavy

T pasnd e Frsinng) o omdeniore - Gt - e A . Fuseasl ok (Rmessl ol ol e Gooioe
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Figure 3: Simulation of the Curre
results of the actual process used for the set-up of circuits, and
another simulation for the proposed model, where non-value
adding activities were eliminated, and transportation times were
decreased caused by the application of the tools mentioned.

Arena software was used for the simulations previously
mentioned, with the purpose of demonstrating the feasibility of
the tools proposed in a service management model. This section
will describe the simulation conditions, such as input variables,
sample sizes, entities, restrictions, among others. The first
scenario for the simulation is the current situation for the circuit
set-up process. A simulation equivalent to a working day was
performed. It begins with the arrival of a group of clients with a
constant frequency of 1.5 hours between groups. Then, the
process to set-up the training circuits begins, starting with a
coordination meeting conformed by a normal distribution with a
mean of 4 minutes. After defining in the coordination meeting the
training circuit to be followed, the staff begins with the transfer of
eight small plastic containers, six large plastic containers and two
heavy plastic containers to their corresponding zones, this whole
process takes approximately 13 minutes. Once in the zones, they
proceed to move the necessary sports materials for each training
circuit, afterwards they proceed to assemble each of the training
circuits with the sports materials, this process takes approximately
11 minutes. After everything is organized and in place, the clients
enter the football field, and the training begins for them to enjoy

nt Situation for Circuit Set-Up

the training sessions are not always full. Although the maximum
capacity per training session is forty-eight clients, normally the
number of clients per training session ranges from 25 to 36.
Currently, they always take out all the plastic containers even if the
number of materials is not used in their entirety. Therefore, this
model proposes standard work to determine the number of
containers needed according to the number of customers to
attend. In this way, the number of plastic containers was
standardized for each training so that for training type 1, a total of
two plastic containers are taken out; training type 2, four
containers; training type 3, six containers; and for training type 4,
eight containers. For this situation, a discrete distribution was used
for the training type, 1 in 15% of the cases, 2 in 35%, 3 in 35% and
4 in 15% of the cases. Then, the use of the 5s methodology helped
to eliminate the transfer of the small containers, since it was
considered that they were not necessary for the process and the
material was redistributed to the large and heavy containers. Then,
the SLP tool helped us to eliminate unnecessary material
movements by redistributing some areas of the plant. Figure 4
shows the simulation of the proposed model for the circuit set-up
process.

Figure 5 presents the indicator board of the proposed model and
the results of both simulations, the current situation, and the
proposed model.
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5 DISCUSSION

The proposed model presents the main focus on increasing the
productivity of a sports industry SME using tools such as
Systematic Layout Planning, work standardization and 5s
methodology, which could be applied to other companies in this
economic sector, specifically in the recreational area. The results
of the implementation of the model are shown in figure 5.

ICIEA-EU 2023, January 09-11, 2023, Rome, ltaly

eliminated and consequently there was a 44% improvement in the
plastics containers transfer time. Also, reducing the assembly time
was one of the main objectives, and it was achieved satisfactorily
with the standard work and SLP tools. Although the 10-minute
target was not reached, reducing it to 12 minutes was quite
positive, since it made the process more efficient, and it was
possible to add two extra training shifts.

—— i ‘, i i 4
Daygrodp . . Assignd - Fusttaining) -« Assignd - el L . Assgns - ?ﬁ:‘.‘f . -"'ca;ﬁ‘- A R e - Tanng - - DEISSEMOY . Guoup leawes
Figure 4: Simulation of the Proposed Model for Circuit Set-Up
Proposal Model Measurements
Problem Actual |Objective | Results Cause Indicator Objective Resuits
Use of different methodologies for circuit
Low Productivity assembly Set-up time <10 min | 12:33 min
i i Elevated circuit set-up time
e >80% |8235%
awvarable Lack of layout distribution for differentareas | Transfer time 12 min 8:07 min
resources — —
Lack of classification and organization in the Income $576.947
warehouse
Figure 5: Indicator Results
When reviewing the results obtained, the indicator that showed REFERENCES

the most significant variation was the productivity with an
improvement of 11%. One of the causes of this improvement is the
reduction of set-up time from 27 minutes to 12 minutes with a
reduction of 54% in time, achieving greater efficiency in the
company’s operations through the use of standard work and SLP
and in this way eliminate activities that do not generate value [20],
[25]. The transfer time of plastic containers was reduced from 14 to
8 minutes with an improvement of 44% thanks to the application
of the 5s methodology, which reduced the number of plastic
containers to be transferred [22]. Finally, there was a positive
economic return on income, which increased by USD 164,842
representing a 17% improvement in the company’s annual revenue
[20].

Moreover, the economic and financial validation showed
significant results regarding to the increasing of two shifts daily for
the SME studied. The net present value (NPV) for the proposed
model is USD 87,107, meanwhile the IRR was 70%, with a cost-
benefit indicator of 1.726.

6  CONCLUSION

The implementation of the proposed model in the recreational
sports industry, considering the utilization of the three tools,
obtained the results within the expected range. The main indicator
being the set-up process time showed a decrease to 12 minutes,
allowing to add two shifts to the schedule, which means that eighty
new customers daily could access the service. The economicimpact
of this addition of two shifts could mean an increase of
approximately USD 164,842 in the gross annual revenue of the SME
“Pro Amateur Futbol”.

As for the other indicators, the reduction of transfer time reveals
that there were unnecessary materials that increased the time of
the activities; with the 5s methodology, these materials were
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