Vol. 09, No. 02, July 2025, pp. 100-110

P

E S INTERNATIONAL JOURNAL OF INNOVATION IN

ENTERPRISE SYSTEM .
Journal homepage: https://ijies.sie.telkomuniversity.ac.id Eﬁ!llg(rgm

e-ISSN: 2580-3050, DOI: https://doi.org/10.25124/ijies.v9102.9057

Improvement of Public Kitchen Layout through the Application of
Design Thinking Method and Work Concept

Elty Sarvia'", Novi Soesilo?, Yosafat Aji Pranata®, Ary Dharmawan®*, Kevin Tjahyadi®
y J ry

! Bachelor Program in Industrial Engineering,
Universitas Kristen Maranatha, Bandung, Indonesia
elty.sarvia@eng.maranatha.edu

2Bachelor Program in Industrial Engineering,
Universitas Kristen Maranatha, Bandung, Indonesia
novi@eng.maranatha.edu

3 Master Program in Civil Engineering,
Universitas Kristen Maranatha, Bandung, Indonesia
yosafat.ap@eng.maranatha.edu

4 Bachelor Program in Industrial Engineering,
Universitas Kristen Maranatha, Bandung, Indonesia
alexander.aryd@gmail.com

5 Bachelor Program in Industrial Engineering,
Universitas Kristen Maranatha, Bandung, Indonesia

kevinnau789@gmail.com

“elty.sarvia@eng.maranatha.edu

ARTICLE INFO ABSTRACT IN ENGLISH

This study aims to improve the efficiency and functionality of the public kitchen layout in ST Village

ﬁifiiijnzsltfy;ﬂ 2025 by integrating the design thinking method with the work triangle concept. Design thinking was applied
Accepted 16 Jl.ﬁy 2025 to explore user needs and guide solution development through a user-centered, iterative process. The
Published 31 July 2025 work triangle concept was used to assess movement efficiency across three primary kitchen zones:

storage, washing and preparation, and cooking and serving. User needs were identified through
interviews and observations, which led to the creation of two layout alternatives. The work triangle
analysis evaluated movement efficiency across these zones. A concept scoring method assessed the
alternatives based on space efficiency, ease of movement, occupational safety and health, and process
flow. Alternative 1 emerged as the optimal design, scoring 5, compared to 7 for Alternative 2, with a
reduced work triangle perimeter of 540.98 cm. The design improved accessibility, posture, and task
coordination while minimizing unnecessary movements. Additional improvements included
optimized lighting, achieving 500 lux with two 36-watt luminaires, and better ventilation. User
feedback confirmed increased comfort, safety, and efficiency. This study demonstrates how user-
centered design and ergonomic principles can optimize shared kitchen spaces in rural communities,
addressing gaps in research on private or commercial kitchens.
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1. INTRODUCTION

Kitchen spaces are often overlooked when planning a house, even though the kitchen is the highest functional room
among all rooms [1]. The layout design should consider the type of work being done. Kitchen design and planning should
be designed to facilitate safe, efficient, fast, and comfortable work. Kitchens are needed by us as humans because cooking
is one of the activities carried out in everyday life. Cooking activities are often carried out and can last for a relatively
long time, so the kitchen design must be designed with ergonomic aspects in mind. The need to move freely and tirelessly
to complete cooking activities in the kitchen is often a goal that is not achieved satisfactorily.

A poorly planned kitchen layout can affect the efficiency and productivity of your day-to-day operations and pose long-
term physical hazards to your business employees [2]. Ergonomics is essential in the design of kitchen layouts and
equipment. Cooking is an activity that consists of several activities such as preparing ingredients, washing food
ingredients, cutting food ingredients, serving, and cleaning tableware. The number of activities can cause fatigue. Because
of these many activities, the kitchen needs to be designed as comfortably as possible so that residents, especially mothers,
can do their activities comfortably, safely, and avoid excessive fatigue. The role of the kitchen is not only limited to its
function in preparing food; this space has also evolved into a place for family gathering, social interaction, as well as a
means of expressing personal style and technological advancement [3]. The discomfort of the kitchen space will lead to
unnatural working postures that can quickly fatigue users and put them at risk of health and safety concerns. Work-related
fatigue is an issue that affects health and safety. Severe long-term fatigue can affect physical, mental, and behavioral
well-being, eventually leading to illness and inability to work [4], [5], [6].

Lack of awareness about ergonomics causes users to be unaware of cumulative trauma disorders, signs & symptoms, and
risk factors for musculoskeletal disorders [7]. Kitchen ergonomics aims to minimize the movement and stress that users,
especially women, face while in the kitchen [8]. Ergonomics not only saves time, but also reduces effort by eliminating
unnecessary ways to get the job done [9].

Currently, there is a public kitchen in ST Village. When there are visits or meetings, this kitchen is often used by residents
for cooking. However, the layout of the kitchen facilities and the physical work environment are still inadequate. Washing
activities are still carried out outside the kitchen area, so it feels uncomfortable because you have to go back and forth.
Lighting in the kitchen area is still inadequate due to the lack of lighting sources. Kitchen users also find it difficult to
carry out cooking activities, especially when the weather is cloudy or late at night, because the lighting in the kitchen
only comes from sunlight and a bulb lamp with dim lighting. The research objective is to design a public kitchen layout
with optimal space utilization according to the needs and desires of ST Villagers, so that residents feel comfortable, safe,
healthy, and efficient.

Research on kitchen layouts shows the importance of designs that are suitable for different needs. For example, research
in Turkey on kitchen layouts for the elderly recommends using a U-shape to facilitate their activities[10]. In addition, a
good kitchen layout also plays an important role in facilitating food hygiene practices, especially regarding the placement
of sinks in the kitchen area. The safety triangle concept aims to reduce the risk of foodborne illness by creating an
environment that supports hygienic practices [11].

In Malaysia, design strategies for the convenience of low-cost residential kitchens are often overlooked and are a cause
of health and safety concerns [12]. Designing family kitchens with attention to work comfort, saving time and energy,
and improving work efficiency are also important focuses in kitchen design [13]. In addition, kitchen layout designs that
make optimal use of space are necessary in temporary emergencies [ 14], and strategies for designing kitchens for people
with disabilities should consider setting optimal access points [15].

Improving the layout of the campus canteen kitchen with ergonomic evaluation and the work triangle method also showed
good design relevance in improving efficiency [16]. On the other hand, a preliminary design of an emergency public
kitchen for natural disasters has been developed, but it still needs improvement to be ready for mass production [17].
Research in Davao del Norte, Philippines, showed that a good kitchen layout was positively associated with high
employee performance [18].

In restaurants, good kitchen design can reduce operational costs and improve staff work efficiency, taking into account
factors such as physical space limitations and budget availability [19]. However, research on layout design for public
kitchens is still very limited and has never been done in depth. Although the work triangle and design thinking methods
have been widely applied in various kitchen design and innovation projects, their integration in this study offers a distinct
contribution by addressing the specific context of public kitchens in rural communities. Most previous ergonomic and
layout improvement studies have focused on private or commercial kitchens, with limited attention given to shared
cooking facilities in low-resource settings. By involving local users directly in the problem identification and evaluation
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stages, this study applies a participatory design approach that not only responds to the real needs of users but also provides
insights into how ergonomics can be embedded into grassroots-level spatial planning. The results contribute to filling a
gap in existing ergonomic literature, particularly in terms of adapting well-established principles to socially driven,
collaborative environments such as communal kitchens.

2. METHOD

Research Design. This research uses a mixed-method approach, which combines qualitative and quantitative analysis.
Qualitative analysis uses the design thinking method to understand user needs and preferences through interviews and
observations, while quantitative analysis is used to measure layout efficjency using the work triangle concept. Research
Subjects. The research subjects involved active users of the public kitchen, namely community women from ST Village.
These participants are housewives in general who usually prepare food for the family at home, and usually these
housewives also jointly prepare food in this public kitchen when there is an event in this village. With close collaboration,
they strive to serve food that not only tastes good, but also reflects the cultural heritage and preferences of the local
community, while strengthening social ties among the residents. Participants were selected with consideration to ensure
good representation. Data Collection Procedure. This study uses the design thinking method, a user-centered approach
to problem-solving that integrates user needs with functional, contextual, and technological considerations to generate
appropriate solutions [20]. The process consists of five stages: empathize, define, ideate, prototype, and test. These stages
guided the redesign of the public kitchen layout through real user input and iterative evaluation. Direct observation was
conducted to identify problems and user needs related to the kitchen layout, as well as to measure the availability of
existing space. The third stage was to develop alternative ideas, of which there were 2 alternative layouts. The fourth
stage is to create a prototype using 2D drawings. In the analysis stage, the efficiency of the layout is identified using the
work triangle concept, which involves steps such as taking, washing, mixing, cooking, and serving food. The concept
scoring method was used to compare the two proposed layouts across four ergonomic criteria: space efficiency, ease of
movement, occupational safety and health, and process flow. Each alternative layout was rated by ten active users, and
the results were used to determine the preferred design. Validation of the prototype involved user participation to measure
the effectiveness of the proposed layout changes. This research method is expected to provide a comprehensive and in-
depth look at the problems of public kitchen layouts and provide user-oriented and ergonomic solutions. This research
method is expected to provide a comprehensive and in-depth look at the problems of public kitchen layouts and provide
user-oriented and ergonomic solutions. The method that will be used in redesigning the layout of this public kitchen uses
the design thinking method. Design thinking is a user-centered and collaborative approach to solving problems creatively,
iteratively, and practically [21]. This method is widely applied in various fields such as product development, where
craftsmen and designers generate innovative ideas through discussions [22], as well as in education [23], [24], mobile
learning applications [25], business [26], [27], visual communication, and sustainable environmental development [28],
[29]

3. RESULT AND DISCUSSION
The following are the results obtained from each stage of the design thinking method.

3.1 Stage 1: Empathize

At this stage, interviews were conducted directly with public kitchen users, namely mothers who are usually directly
involved in cooking and serving food if there is an event in the village. In addition to interviews, direct observations and
measurements were also made in the public kitchen area. The purpose of this first stage is to gain a deeper understanding
of user expectations and needs, and to find solutions with consideration from the user's point of view [30].

Information was obtained from 10 active users that the layout of the public kitchen was not optimal and felt
uncomfortable. Limited facilities and the distance between the cooking area and the washing area make cooking activities
less efficient. The public kitchen is shaped like a house on stilts, so the washing area outside the kitchen requires users,
especially mothers, to frequently go in and out of the room and pass through two flights of stairs when carrying equipment
or food ingredients. This increases fatigue, the risk of knee injuries, and hinders the smoothness of the cooking process,
especially when it rains.

Apart from the layout, inadequate lighting is also an issue. During the day, the kitchen relies solely on sunlight, while at
night or during cloudy weather, a single dim bulb lamp is the only source of illumination. This condition makes cooking
activities, especially cutting food ingredients and processing dishes with fire, less comfortable. In addition, the position
of the stove that is still on the floor causes users to bend over, which risks causing back pain.

Air circulation in the kitchen is also poor. When several users are in the room and the smoke from the fryer accumulates,
the air becomes stuffy and uncomfortable. As shown in Figure 1, the current condition of the kitchen does not meet the
principles of optimal ergonomics, especially in applying the work triangle concept. The long distance between the
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cooking area and the sink not only prolongs cooking time but also increases the potential for contamination of foodstuffs
as well as the risk of accidents due to  height differences or  slippery  floors.
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Figure 1. Actual Condition Layout and Situation

3.2 Stage 2: Define

This stage aims to summarize the needs and problems identified in the previous stage. In this stage, it was found that
users expected the washing area to be inside the kitchen to make it more practical, with better lighting, especially at night,
and additional ventilation to improve air circulation. In addition, users still want to maintain the bamboo booth material
as the kitchen wall because it reflects the characteristics of the ST Village. Overall, the women expect the kitchen layout
to reduce fatigue when preparing food, have sufficient lighting, and better air circulation to make the kitchen feel more
comfortable. Based on the problems and needs obtained in stage 1, a summary of the needs statement is presented in
Table 1.

Table 1. User Needs and Technical Statement
No User Needs Technical Statement
1. Users are exposed to rainwater when doing
washing activities when it is raining because  Effective and layout design is required
there is currently no adequate washing place.

2. The kitchen area feels dark due to inadequate

lighting. Designing the physical work environment in the kitchen
3. The kitchen area is stuffy due to minimal air  area is needed.

circulation.

3.3 Stage 3: Ideate

This stage aims to find alternative creative ideas for solutions to problems and needs found in the previous stage. Ideation
is the process of finding alternative creative ideas and solutions to the problems and needs found in the previous phase.
At this stage, an analysis is carried out with an ergonomic evaluation of the solution provided. There are 2 alternative
kitchen layout design plans in the form of 2D drawings as the realization of the prototype stage. This stage turns further
ideas into physical form quickly and cheaply, so that we can understand and interact with ideas. At this stage, the results
of the final design of the alternative proposal will be displayed in the form of a 2D layout design visualization. The
prototype design will be useful for minimizing errors before reaching the implementation stage [31].

A well-planned kitchen layout will have an impact on the efficiency and productivity of daily activities and reduce the
incidence of physical hazards for users in the long term. In designing the layout of the public kitchen in ST Village, the
division of work zones must be considered to make the workflow more efficient. The zones include the raw material
storage area, washing and preparation area, cooking area, and serving area. A good layout not only improves the
efficiency of movement but also prevents accidents, such as bumping into cabinets or cutlery. In addition, an optimized
design can reduce the risk of users blocking each other during activities, especially when the kitchen is used by many
people.

*elty.sarvia@eng.maranatha.edu 103



Sarvia et al., IJIES (International Journal of Innovation in Enterprise System) Vol. 09 No. 02 (2025) p. 100-110

To support smooth activities, the kitchen is designed with a gallery-style layout, which extends on two sides. This design
is adapted to the position of the door on the right and the window on the left, allowing for better air circulation. Alternative
kitchen layout solutions can be seen in Figures 2 and 3. The design of kitchen spaces and dining areas has a significant
influence on the cooking and eating experience, with factors such as size, layout, and indoor environmental quality
playing an important role[32].
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Figure 3. Alternative Layout 2

In kitchen design, this activity is known as the "work triangle" concept, which is used as a reference in general kitchen
standards[33]. The arrangement of the kitchen form and the three main zones aims to optimize user activities in the
kitchen [34]. The three main areas in the kitchen - the washing area, stove, and refrigerator - should be arranged in a
triangular shape to achieve optimal efficiency [35]. Optimal kitchen design requires proper sizing, strategic placement of
appliances, and application of movement efficiency principles, with the ideal distance between key elements such as the
stove, refrigerator, and sink ranging from 4-8 meters [36].

Industry standard guidelines, such as those from the National Kitchen & Bath Association (NKBA), provide useful
insights and measurements for kitchen design: for kitchens with three work centers, the total distance traveled should be
no more than 790 centimeters, with each side of the triangle having no less than 120 centimeters between the point of the
sink area and the ingredient storage area; and no more than 270 centimeters between the point of the sink and the
ingredient preparation area[37].
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The importance of maintaining the size of the work triangle is not only for efficiency, but also for user comfort. If the
triangle area is too small, it can result in limited space for users to move around and feel cramped for cooking work,
especially if there is more than 1 user in the area. Conversely, if the triangular area is too large, it will result in premature
fatigue for the user and inefficiency. Ergonomic kitchen layout and design can reduce the risk of musculoskeletal
problems, such as back pain and repetitive motion injuries.

In the layout shown in Figures 2 and 3, the workflow starts from washing, mixing, cooking, to serving. In the communal
kitchen of ST Village, a raw material storage rack is used instead of a refrigerator in the work triangle, thus still supporting
efficient movement and workflow. In this study, alternative layout 1 (Figure 2) has a work triangle perimeter of 540.98
centimeters, with sides of 155 centimeters, 161 centimeters, and 224 centimeters, respectively. This principle emphasizes
that arranging the raw material storage rack, the sink, and the stove in a triangular configuration helps reduce unnecessary
movements and physical effort during cooking. The triangular layout supports smooth transitions between retrieving
ingredients, washing and preparing food, and the actual cooking process. By minimizing back-and-forth steps, the design
enhances workflow efficiency and reduces fatigue. Moreover, an effective work triangle contributes to better traffic flow
within the kitchen. It allows users to move freely without encountering obstructions or bottlenecks, which is particularly
important in public kitchens where multiple people may be active at the same time. A layout that is carefully arranged
should not only improve efficiency but also support accessibility for users of different ages and physical abilities. This
creates a safer and more inclusive kitchen environment by organizing key activity zones in a logical and user-friendly
manner. This study also considers ergonomic aspects related to body posture, workload, movement, lighting, and air
quality. The height of the stove and sink was analyzed using anthropometric data to ensure that users can work in a natural
and upright position without frequent bending or overreaching. To support a more upright and relaxed working posture,
work surfaces were positioned approximately 20 to 25 centimeters below elbow height, a range supported by recent
findings showing reduced muscle effort and discomfort in the upper body during the cooking task [38]. Frequently used
tools and surfaces were positioned within a comfortable reach envelope to encourage neutral posture and decrease
shoulder strain. The layout also allows users to move between retrieving ingredients, washing, and cooking with minimal
bending or twisting, which helps prevent the buildup of musculoskeletal strain. Clear space between zones permits
simultaneous use by more than one person without interference, reducing muscle fatigue

The distance between the raw material storage rack and the sink is 155 centimeters, which is within the range that
complies with the NKBA standard (=120 centimeters). Meanwhile, alternative layout 2 (Figure 3) has a perimeter of
461.99 centimeters, with sides of 119 centimeters, 151 centimeters, and 191.99 centimeters. However, the distance
between the raw material storage rack and sink is only 119 centimeters, slightly below the minimum standard of 120
centimeters recommended by NKBA. Both alternatives also meet the range of 4-8 meters recommended by Al-Qamadi.
From these results, both alternatives are still within the perimeter of the efficient working triangle (<790 centimeters),
indicating that the design has considered the efficiency of movement in the kitchen. However, alternative 1 is more
compliant with the NKBA standard as it meets all the minimum distance requirements between main zones. Alternative
2 has a smaller perimeter, but the distance between the raw material storage rack and sink is slightly less than the
recommended standard, although the difference is not very significant (only 1 centimeter).

Furthermore, this study supports previous findings that ergonomic kitchen design should reduce unnecessary movements
to improve work efficiency [39], [40]. In addition, ease of movement in the kitchen is a necessity [41]. Therefore, the
proposed design has considered the anthropometric dimensions of the user, ensuring that the user has enough space to
move around without hampering the cooking activity. Anthropometric data of the 5th percentile elbow length dimension
(D33) of 67 centimeters can be used as a benchmark, because ideally, 1 person walking requires a minimum of 67
centimeters of space. Meanwhile, if we stand sideways when doing cooking work, it will require at least 48 centimeters
of space, which is based on the calculation of the dimensions of the shoulder-hand grip length (D25) forward with the
Sth percentile. So, the width required in the area is at least 115 centimeters wide (67 centimeters + 48 centimeters) without
disturbing the activities that are cooking, but other people can still pass by freely. The width of the alternative aisle design
layout in figures 2 and 3 of 151 centimeters has been considered this size so it can be concluded that the width of the
aisle has met the ergonomic requirements, namely the breadth of space for movement. The anthropometric dimensions
used refer to the anthropometric dimensions of Indonesian people aged 16-47 years[42].

Analysis of the kitchen layout shows that the work triangle concept still plays an important role in improving efficiency
and comfort when cooking. In the pre-improvement layout, the distance between the raw material storage area, sink, and
stove is still too far, hindering the user's workflow. In addition, the less strategic placement of equipment makes the
cooking process less efficient, especially when moving from taking ingredients, washing, to cooking. Obstacles such as
unoptimized doors or table positions can also interfere with user movement in the kitchen.

After the layout improvement, the work triangle became more efficient with a shorter distance between the storage rack,
sink, and stove. This allows users to pick up ingredients, wash, and cook more easily without having to move too far.
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The more strategic placement of equipment also helps to reduce unnecessary movements, thus improving work efficiency.
Thus, the application of the work triangle concept in kitchen design remains relevant even without a refrigerator, as it
can save time, reduce fatigue, and create a more comfortable and functional cooking environment for public kitchen users
in ST Village.

Safety is a top priority in kitchen design, not only for individuals with cognitive impairment who need to avoid
distractions and hazardous products, but also to keep all users in the vicinity safe [43]. Kitchen design needs to be adapted
to the environment while considering the needs of users, as cooking activities take place in it. Especially in the stove
area, it is recommended to provide a free space of about 30-40 centimeters behind it to prevent excessive heat from hitting
the wall. In addition, air circulation must also be considered. Based on actual data, the existing ventilation is still
inadequate, as there is only a small window on the left and a door on the right. Therefore, it is recommended to add
artificial ventilation above the cooking area, as shown in Figure 4 and Figure 5. To further enhance air circulation and
minimize heat and smoke buildup during cooking, a simple exhaust fan installed directly above the stove may function
as an effective ventilation solution. This approach is like the role of a range hood in modern kitchens, which captures
airborne grease and improves indoor air quality by removing cooking fumes at the source. Studies have shown that
combining mechanical ventilation with natural airflow, such as through windows, significantly improves thermal comfort
and reduces respiratory discomfort during cooking activities[44].

Figure 5. 2nd ventilation on the wall

Kitchen ergonomics requirements are related to only four factors: storage size and proportion, workflow organization,
room lighting, and maintenance [45]. For lighting arrangements, it is arranged in such a way that lighting above the work
area so that preparation and cooking activities safer and more comfortable. In contrast, indoor environmental comfort
considers four aspects: thermal, visual, acoustic, and ergonomic [46]. Lighting and ventilation are important factors in
providing optimal microclimate conditions to ensure comfort in work and dining areas [47].

To ensure that the improved kitchen layout met appropriate lighting standards, the number of luminaires was calculated
using the lumen method[48]. According to the Indonesian Ministry of Health regulation, the minimum required
illuminance for food preparation areas is 500 lux [49]. In this study, the target illuminance was set at 500 lux. The kitchen
space measured 4.6 meters by 2.87 meters, resulting in a total area of 13.20 square meters. A 36-watt linear fluorescent
lamp was selected, provided through a dual-tube fixture (2 x 36 W), with a total power consumption of 72 watts. Based
on the manufacturer’s specification, the fixture produces a total luminous flux of 5,400 lumens, which corresponds to a
luminous efficacy of approximately 75 lumens per watt. This value reflects the efficiency of the lamp in converting
electrical energy into visible light and is commonly used in lighting calculations. The calculation applied a utilization
factor (UF) of 0.8, a maintenance factor (MF) of 0.8, and assumed one lamp per luminaire. The number of luminaires
(N) was calculated using the formula, as in (1).
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B E(F)x A _ 500x132 ) 1)
T UF(F) xnxbxMF ~— 0.8x1x5400x0.8

Where E is the target illuminance (500 lux), A is the area (13.20 m?), UF is the utilization factor, n is the number of lamps
per luminaire, ® is the luminous flux, and MF is the maintenance factor. Based on this formula, the required number of
luminaires was approximately two units, which is sufficient to meet the recommended lighting level in the improved ST
Village kitchen layout.

Air conditioning in the kitchen space needs to be well considered because, in general, various activities in public kitchens
are carried out by several users at once. The proposed artificial ventilation needs to be placed around the washing area,
as shown in Figure 4. The ventilation in the cooking area is not parallel to the height of the stove to avoid the death of
fire in the stove due to wind exposure. In addition, insulated vents can also be used. The actual ventilation is currently on
the left side of the wall, which can be opened and closed manually as shown in Figure 5. After that, considering that the
wall material used in ST Village still uses flammable bamboo booth material, a fire extinguisher should be provided near
the kitchen door, as shown in Figure 6.

Figure 6. Fire extinguisher in the door area

Testing phase: In this research, testing was not done directly, but through interviews with users. Based on the two
alternative layouts that have been made previously, a concept evaluation of the two layouts is carried out, and the best
alternative layout is selected using the concept scoring method. The criteria used for this concept scoring method are
space efficiency, ease of movement, occupational safety and health, and process flow.

Space efficiency in layout planning is very important and must be considered when we determine the location of
equipment, supplies, and storage. Access is facilitated if equipment, supplies, and physical facilities are placed in
appropriate locations and there is sufficient space for users to perform their activities unhindered. Ease of movement also
needs to be considered. This is because the activities carried out require the movement of more than a few users in the
use of this public kitchen space, so it requires sufficient space to move freely. Especially when carrying hot ingredients
or equipment.

Accidents in the kitchen also need to be anticipated. When working in the kitchen, there is a risk of minor or serious
injury. Hot, sharp, dangerous equipment, inadequate circulation, and dim lighting can jeopardize the safety of those
working in the kitchen. Good process flow can also improve work efficiency; this can be analyzed from the work triangle
generated when working in the kitchen.

Table 2 shows the results of the scoring concept that has been carried out on 2 alternative layouts that have been assessed
by 10 active users.

Table 2. Results of scoring assessment of the Layout concept

No Criteria Layout
Alternative 1 Alternative 2

Space efficiency
Ease of movement
Occupational Safety and Health
Process Flow
Total Score
Ranking
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Based on the results of the concept scoring, alternative layout 1 was selected as the most suitable design, receiving the
lowest total score of 5, while alternative 2 scored 7. This layout outperformed the other in space efficiency, movement
flow, and occupational safety, and was more aligned with ergonomic design principles. The work triangle perimeter was
shortened to 540.98 centimeters, helping reduce unnecessary steps and optimize the task sequence. Users reported
improved posture, fewer awkward movements, and the ability to work simultaneously without obstruction, supported by
the 151-centimeter aisle width. Lighting was repositioned above key work zones, and ventilation was improved by
placing airflow sources near the stove and sink. These enhancements contributed to thermal comfort, visual clarity, and
overall satisfaction during cooking. While alternative layout 2 remained acceptable, it had minor compromises to the
NKBA standard. Overall, the final design meets ergonomic and functional standards and is supported by both scoring
results and user evaluation.

This study was conducted in the context of a single rural community kitchen with a limited number of participants. The
study prioritized a user-centered qualitative approach, which enabled the creation of design ideas based on user
experience. The evaluation of layout alternatives relied on concept assessment and user feedback, rather than on real-
time task observation or motion analysis. As a result, reported functional improvements were based on perceived
efficiency rather than objective performance data. Future studies could complement this approach with motion or time
tracking, combined with postural measurements or specific tool usage, to assess not only layout efficiency but also its
impact on physical workload and fatigue.

4. CONCLUSION

The study successfully applied the design thinking and work triangle concept to redesign a public kitchen, prioritizing
ergonomic efficiency, safety, and user comfort. The size of the triangle area needs to be organized in such a way as to
avoid space limitations that can result in less efficient cooking activities. Key improvements included a streamlined work
triangle (540.98 cm perimeter), optimized lighting (two 36-watt luminaires meeting the 500 lux standard), and enhanced
ventilation. The selected layout (Alternative 1) outperformed Alternative 2 in space efficiency, movement flow, and
safety, aligning with NKBA standards. Attention to anthropometric dimensions: the use of anthropometric dimensions
such as elbow length and shoulder-arm length dimensions, helps in determining the minimum width of the work area to
ensure user comfort. Occupational safety and health were considered essential aspects in the kitchen design process.
Proper planning of lighting and ventilation was emphasized to ensure that cooking activities could be carried out safely
and comfortably. Through the combination of ergonomics, safety, and innovative design, it is hoped that the resulting
public kitchen layout can provide a better user experience, increase efficiency, and create a safe and comfortable working
environment.

Although the design thinking and work triangle are widely known, this study contributes a novel integration of the two
within a real-world participatory context. By applying design thinking to gather user insights and align them with
ergonomic layout principles, the research presents a practical approach to solving spatial and functional challenges in
shared kitchen environments. The involvement of community members throughout the design process enabled solutions
that are not only technically sound but also socially accepted and contextually appropriate. This research highlights the
importance of combining user-centered design with ergonomic evaluation to achieve meaningful improvements in public
spaces that are used every day. These findings highlight the importance of merging user-centered approaches with
technical ergonomic principles to develop practical and sustainable solutions for shared kitchen spaces.
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