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Abstract

Micro, Small, and Medium Enterprises (MSMEs) producing bags often face production
challenges such as long setup times, unbalanced workloads, and excessive inventory, which
reduce efficiency and productivity. This study aims to optimize the production process by applying
the Heijunka and Single Minute Exchange of Dies (SMED) methods as part of the Lean
Manufacturing approach. The analysis was conducted quantitatively based on actual production
data of three types of bags over 27 working days with 13 workers and 8 working hours per day.
The results show that the Heijunka method successfully leveled production variation into a daily
combination of 30 units of Bag A, 33 units of Bag B, and 14 units of Bag C, resulting in a more
stable workflow and reduced overproduction. The application of SMED reduced setup time from
1,560 minutes to 327.6 minutes per month, achieving 79% efficiency improvement, and decreased
utilization from 105.36% to 102.6%. These findings indicate that the combination of Heijunka
and SMED is effective in improving efficiency, flexibility, and production stability in bag SMEs
without requiring significant investment, while enabling the company to meet customer demand
on time.
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Abstrak

Produsen tas Usaha Mikro, Kecil, dan Menengah (UMKM) menghadapi tantangan dalam proses
produksi seperti waktu penyiapan yang lama, ketidakseimbangan beban kerja, dan penumpukan
persediaan, yang menurunkan efisiensi dan produktivitas. Penelitian ini bertujuan untuk
mengoptimalkan proses produksi dengan menerapkan metode Heijunka dan Single Minute
Exchange of Dies (SMED) sebagai bagian dari pendekatan Lean Manufacturing. Analisis
dilakukan secara kuantitatif berdasarkan data aktual produksi tiga jenis kantong selama 27 hari
kerja dengan 13 pekerja dan 8 jam kerja per hari. Hasil penelitian menunjukkan bahwa metode
Heijunka mampu mendistribusikan variasi produksi secara merata menjadi kombinasi harian 30
unit Tas A, 33 unit Tas B, dan 14 unit Tas C sehingga alur kerja lebih stabil dan kelebihan
produksi dapat ditekan. Implementasi SMED berhasil mengurangi waktu penyiapan dari 1.560
menit menjadi 327,6 menit per bulan atau efisiensi sebesar 79%, serta menurunkan nilai
pemanfaatan dari 105,36% menjadi 102,6%. Temuan penelitian ini menunjukkan bahwa
kombinasi metode Heijunka dan SMED efektif dalam meningkatkan efisiensi, fleksibilitas, dan
stabilitas proses produksi kantong UMKM tanpa memerlukan investasi besar, serta membantu
perusahaan memenuhi permintaan pelanggan secara tepat waktu.

Kata Kunci: Heijunka, SMED, Lean Manufacturing, UMKM tas.
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INTRODUCTION

Lean Manufacturing is a continuous improvement approach that focuses on
reducing waste and increasing value streams to make the production process more
efficient (Rizka et al., 2024). This concept aims to create value for customers by
maximizing existing resources through the elimination of activities that are not value-
added. In practice, various methods such as Just in Time, Kaizen, Heijunka, and SMED
are often applied to improve production efficiency (Rewers & Diakun, 2021). This
approach is not only relevant for large-scale industries, but also important for MSMEs
that want to increase competitiveness through production processes that are efficient,
flexible, and responsive to market demand.

Micro, Small, and Medium Enterprises (MSMESs) are one of the sectors that
contribute significantly to the economy (Amalijah et al., n.d.). Most business actors in
this sector use the Make to Stock (MTS) production system, which is to produce goods
based on estimated demand and store them as stock (Harfeldt-Berg & Olhager, 2024).
This system makes it easy to meet demand, but poses challenges when the production
process is not efficient. Problems such as long setup times, workflow imbalances, and
stock buildup are the main obstacles that reduce production efficiency and capacity. This
condition requires MSMEs to improve the process so that the MTS system can run
optimally.

The MSMEs studied in this study produce three types of bags, namely bag A, bag
B, and bag C, each with different design characteristics and process time. This difference
requires high flexibility in the change of production processes. However, the reality is
that switching between products still takes a long time, so productivity decreases. In
addition, fluctuations in demand for each type of bag make the production planning
process unstable, which has an impact on long lead times and inconsistent output.

The problem is even more complex when there is a sudden change in orders,
because MSMEs have difficulty adjusting their production schedules and capacity. This
inability to adapt leads to longer product turnaround times and increased risk of delivery
delays. In these conditions, the Heijunka and SMED methods are very relevant to be
applied. Heijunka plays a role in leveling the variation in production so that the workflow
remains stable even though demand changes (Sulaiman et al., n.d.) Meanwhile, SMED
can speed up process turnaround by significantly cutting setup time (Sumasto et al.,
2025).

By looking at these conditions, the application of the Heijunka and SMED methods
is the right solution for bag MSMEs to optimize their production processes. These two
methods can increase efficiency, speed up setup time, and create a stable and flexible
workflow without requiring large investments (Boutbagha & EI Abbadi, 2024). This
study aims to analyze the initial conditions of the production process, implement the
Heijunka and SMED methods, and evaluate changes in production performance after their
implementation. The results are expected to be able to make a real contribution to
increasing the efficiency and productivity of bag MSMEs while strengthening the
literature on the application of Lean Manufacturing in small and medium industries.
RESEARCH METHODS

The data analysis method in this study is designed to optimize the production
system in MSME Bag Producers through a Lean Manufacturing approach, particularly
with the application of the Heijunka and Single Minute Exchange of Dies (SMED)
methods. The analysis is carried out quantitatively based on actual production process
data, which includes a workforce of 13 people, working hours of 8 hours per day in one
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shift, an effective working period of 26 days per month, and three main types of products,
namely Bag A, Bag B, and Bag C..

The initial stage of analysis begins with calculating the available working time as a
basis for determining actual production capacity. The calculation is done by multiplying
the number of workers, the number of working hours per day, the number of minutes in
an hour, and the number of effective working days. This value becomes an important
parameter in comparing actual capacity with market demand requirements. Next, the takt
time is calculated, which is the time available to produce one unit of product so that all
demand can be met on time. The formula for takt time is formulated as follows:

Takt Time = T&¥edable ... (1)
Dtotal
Tavailable = “total time available in one period (minutes) ”
Dtotal = “total product demand in 1 period (units)”

Takt time value is used as a reference in evaluating the suitability of the actual cycle
time with production requirements. If the actual cycle time is greater than the takt time,
improvements are needed in the production system to meet demand on time (Amran &
Imdam, 2009). The next stage is the application of the Heijunka method to even out
production variations of the three types of bags so that the workload becomes more
balanced and stable. In this study, production planning was carried out using a one-batch-
per-day approach, which means that each day a combination of the three types of bags is
produced according to the proportion of monthly demand. This leveling strategy aims to
reduce workload fluctuations, avoid overproduction, and improve process flow stability
so that capacity planning becomes more effective.

After production variations are leveled through Heijunka, the analysis continues
with the application of the SMED method to minimize setup time during the changeover
of production between different types of bags. (Bangun et al., 2023). Based on the initial
conditions, the setup time was recorded as 20 minutes for each changeover. Through the
application of the SMED principles, setup activities are distinguished into internal and
external activities, where external activities are performed while the machine is still
operating. Additionally, the steps were simplified and standardized so that the setup time
could be reduced to less than 10 minutes..

The comparison between setup time before and after the implementation of SMED
serves as the basis for evaluating process efficiency improvements. Furthermore,
utilization rates are calculated to determine the extent to which working time capacity has
been utilized in the production process. The utilization formula is expressed as follows:

__ Tproces+Tsetup

U X 100% ...oveoveeee e (2)

Tavailale

U = “Utilization of working time total ” (%)
Tprocess = “Production process time total ” (minute)
Tsetup = “Setup timeTotal available ” (minute)
Tavailable = “Working time” (minute)

Analysis of utilization values before and after the implementation of SMED
provides an overview of the efficiency level achieved from improvements in the setup
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process. Lower utilization values indicate that working time capacity is used more
efficiently, allowing the production system to be more responsive to demand (Julian et
al., 2021).

The final stage of this analysis is the evaluation of the results of implementing the
Heijunka and SMED methods in an integrated manner. The evaluation is conducted to
assess the extent to which production variations have been leveled, setup time has been
minimized, and production capacity can be increased. The results of this evaluation serve
as the basis for providing process improvement recommendations for SME Bag
Producers, thereby creating a more efficient, flexible production system capable of
meeting customer demands on time.

RESULTS AND DISCUSSION
Research Data

This research was conducted on SME Bag Producers that manufacture three
different types of bags, namely Bag A, Bag B, and Bag C. The production process runs
for one shift with a working duration of 8 hours per day and a total of 13 employees. The
aim of this study is to apply the Heijunka method as a production leveling strategy and
the SMED method to reduce setup time in order to improve production system efficiency.
The data used were obtained from direct observations of production capacity, cycle time,
and setup activities occurring during the production process.

Takt Time Calculation

Table 1. below shows the calculation results of takt time based on effective working

time and total production demand.

Table 1. Takt Time Calculation

Parameter Value

Working hours per day 8 hour (480 menit)
Working days per month 27 days
Working hours per month 12.960 minute
Total monthly production 2 077 unit
demand

Takt Ti _ 12960 6,24 it

aktTime = —-——= 6,24 meni

Takt time calculation is carried out to determine the ideal production pace that must
be met to ensure customer demands are fulfilled on time. With a total effective working
time of 12,960 minutes and a total demand of 2,077 units, a takt time of 6.24 minutes per
unit is obtained. This means that each bag must be completed within a maximum of 6.24
minutes to achieve the monthly production target.

Production Capacity Analysis

Next, a production capacity analysis is conducted to determine the system's actual
ability to produce products. Table 2 shows the production capacity per type of bag based
on the observed cycle time.
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Table 2. Bag production capacity

Bag’s  Cycle Time Daily capacity  Monthly capacity

Type (menit) (unit) (unit)
Bag A 5 96 2.592
TasB 6 80 2.160
TasC 7 69 1.863

The analysis results show that production capacity is much higher than actual
demand. This condition indicates an opportunity to level production so that the process is
more balanced and reduces waiting time and overproduction. Therefore, the Heijunka
method is applied to reschedule in the form of daily batch combinations.

Table 3 shows the results of applying Heijunka based on total monthly demand,
which is then averaged into daily production over 27 working days..

Table 3. Penjadwalan Produksi Harian dengan Heijunka

Bag’s Monthly Daily production
Type demand (unit)

Bag A 800 30

Bag B 900 33

Bag C 377 14

With the Heijunka approach, production is carried out in a combined manner in one
batch per day: 30 units of Bag A, 33 units of Bag B, and 14 units of Bag C. This
production pattern is more balanced compared to the previous large batch method, which
produced a large quantity of a single type of bag at once. This leveling helps reduce
workload fluctuations, decrease the amount of work-in-progress (WIP) inventory, and
make the production flow more stable. A comparison of the production schedule can be
seen in the graphic below.

Bag A

Bag B B (900pcs)

Bag C C (377pcs)

Week of 1 2 3 4 5 6 7 8 910

Figure 1. Production Schedule Before Heijunka

Figure 1 shows the production schedule before the implementation of the heijunka
concept, where production activities are carried out gradually based on product type.
During that period, the production of Bag A was carried out first from week 1 to week 3,
followed by the production of Bag B from week 4 to week 6, and Bag C from week 7 to
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week 10. This production pattern indicates a batch production system that tends to be
uneven and results in workload fluctuations. Such conditions have the potential to cause
accumulation of certain product inventories, long waiting times for the next product type,
and imbalances in production capacity across periods.

1 day Production

B (33pcs) C (14pcs)

Total (Pcs) 30 60 75
Figure 2. Production Schedule After Heijunka

Figure 2 shows the production schedule after the implementation of heijunka, or the
production leveling system. In this system, production activities are arranged so that each
product type (Bag A, Bag B, and Bag C) can be produced proportionally within a shorter
period, for example, daily. Thus, the production flow becomes more balanced and flexible
to changes in customer demand. Through the implementation of heijunka, the company
can reduce workload variation, lower inventory levels, and shorten production lead time.
Overall, the implementation of heijunka helps create a production system that is more
stable, efficient, and responsive to market needs.

SMED Implementation

In addition to production leveling, this study also applied the SMED (Single Minute
Exchange of Dies) method to reduce setup time between production changes. Before the
improvements were implemented, setup time was recorded at 1,560 minutes per month.
After applying the SMED principles, which include separating internal and external
activities, converting internal activities to external ones, and simplifying procedures,
setup time was successfully reduced to 327.6 minutes per month. This represents a 79%
reduction in setup time.

Table 4. Comparison of setup before and after SMED

- Setup Time Decline
Concition (minute) (%)
Before
SMED 1.560 -
After 0
SMED 327,6 79%

The reduction in setup time directly impacts the increase in production system
flexibility, allowing for faster changeovers between different types of bags, thus making
mixed production scheduling according to Heijunka more realistic and easier to
implement. Furthermore, the increased setup speed also affects overall work time
utilization. Utilization calculations are carried out to determine the level of use of the
available work time capacity. Utilization is calculated by comparing the total productive
time (process and setup time) to the total available work time. Before SMED, utilization
was recorded at 105.36%, whereas after implementing SMED, utilization became
102.6%. This slight decrease does not indicate a decline in performance, but rather is a

58 | IJETI, Volume 1 Issue 2, June 2025



Fiky Two Nando, etc., Optimizing the Production of Micro, Small, and Medium Enterprises Using the ...

consequence of the significantly reduced setup time. This means the system becomes
more efficient because it can produce the same output with less time.
CONCLUSION

This research proves that the implementation of the Heijunka method and Single
Minute Exchange of Dies (SMED) can improve the efficiency and performance of the
production process in MSMEs that produce bags. The main issues that initially arose,
such as long setup times, workload imbalance, and high risk of inventory buildup, can be
addressed through the application of these two methods. The Heijunka method
successfully leveled the production variations of three types of bags, namely Bag A, Bag
B, and Bag C, into a daily production combination of 30 units of Bag A, 33 units of Bag
B, and 14 units of Bag C. This leveling made the production flow more stable, balanced
the workload, and reduced the occurrence of work in process (WIP) and overproduction.
In addition, production scheduling became more flexible and easier to adjust to demand
fluctuations. The implementation of the SMED method also yielded significant results by
reducing setup time from 1,560 minutes to 327.6 minutes per month, which represents a
79% reduction. This reduction was achieved through the separation of internal and
external activities, the conversion of internal activities to external ones, and the
standardization of work procedures. As a result, product changeovers can be carried out
more quickly, and the production system becomes more responsive to changes in demand.
In addition, the working time utilization value decreased from 105.36% to 102.6% after
the implementation of SMED. This decrease indicates that the production process has
become more efficient because the same output can be achieved in a shorter time.

Further research can be conducted over a longer period of time or under more
fluctuating demand conditions to observe the consistency of implementing the Heijunka
and SMED methods over different time frames. The use of other Lean methods such as
Kanban, 5S, or Value Stream Mapping (VSM) can also be considered to support more
comprehensive process improvements. Finally, testing the application of these methods
in different types of industries or production capacities will provide additional insights
into the flexibility and effectiveness of the approaches used.
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