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Abstract

Some facilities had not become the main focus in the supermarket, that is a trolley. Therefore, Smart Hygiene Trolley
C - 19 are designed. The smart trolley is an innovation that prevents the transmission of COVID - 19. This product
allows people to use shopping trolleys without touching the trolley's handle. Also, some facilities like sterilizers will
clean the trolley when the shoppers use it to keep the trolley clean. This product was created by doing market surveys
at supermarkets during the pandemic era to find customer concerns and needs when shopping at supermarkets. After
getting the customer's concerns and needs from the survey, three product concepts are created using Autodesk Fusion
360 and then narrowed to the final concept by concept screening and concept assessment. After getting the final
product concept from concept screening and assessment, the final product concept is measured using anthropometry
to make the product comfortable and safe. After that, the layout for the company was made using the SLP method.
After that, cash flow was made to determine the payback period for selling the product based on the forecasting that
has been done using software QM for Windows V5.
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1. Introduction.

When shopping, people very often use trolleys to carry goods. The trolley itself is a medium for transmitting the virus
because many people use it and do not know whether people re-exposed to the COVID - 19 virus. Therefore, to prevent
the transmission of COVID -19, we designed the Smart Hygiene Trolley C-19. Smart Hygiene Trolley C-19 is an
innovation that allows people who shop using shopping trolleys not to hold or touch the trolley handle. Also equipped
with gloves and hand sanitizer facilities that make it easier for shoppers to pick up items that have been touched by
many people hygienically. The trolley will also clean the whole time when the shopper changes with a disinfectant so
that it is always hygienic and clean. In making this Smart Hygiene Trolley C-19 product, we created a company that
will focus on the production of Smart Hygiene Trolley C-19 product. The production process also requires a place
called a factory. The factory's layout that has not been adequately structured also impacts the waste of human resources
and production time. So, to create a factory that can produce with an efficient and effective flow, we use the Systematic
Layout Planning (SLP) method in making factory layouts. With this method, the layout of machines, equipment,
material flow, production flow, and people directly related to production activities toward the optimal point of the
existing layout. After determining the production process, cash flow and payback period calculations are also carried
out to make the company's financial report more structured and organized.

1.1 Objectives

Based on the results of interviews conducted with supermarket visitors during the PSBB period, the following are the
objectives in designing the Smart Hygiene Trolley C-19, which are as follows:
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a) Creating a trolley that has a disinfectant feature to sterilize groceries on the trolley.

b) Creating a trolley that can be controlled with a smartphone application to minimize contact with the
trolley.

¢) Creating a trolley equipped with a glove or hand sanitizer feature reduces the risk of touching the trolley or
items directly.

d) Creating the layout for Gethan Gailly company using the SLP method.

e) Creating cash flow to find the payback period for Gethan Gailly Company.

2. Literature Review

2.1 Market Research

According to Maholtra in the American Marketing Association (AMA), marketing research is the identification,
collection, analysis, and dissemination (sharing) of systematic and objective information to improve decision making
related to the identification and solution of problems and opportunities in marketing.

2.2 Validity

Validity comes from the word validity which means the extent to which the accuracy and accuracy of a measuring
instrument in carrying out its measure function (Azwar, 1988). Meanwhile, according to Sugiharto and Sitinjak (2006),
validity is related to a variable measuring what should be measured. The validity of the research states the degree of
accuracy of the research measuring instrument to the actual content being measured.

2.3 Ergonomic

Ergonomics comes from the Greek words ergon (work) and nomos (rule). The definition of ergonomics is science,
technology and art to harmonize tools, work methods, and the environment with human abilities, abilities, and
limitations to obtain healthy, safe, comfortable and efficient working conditions and environments to achieve the
highest productivity. (Manuaba, 1996).

2.4 Anthropometry

Anthropometry comes from "anthro", which means human, and "metri", which means size. The application of this
data is for handling design and workspace problems. Things related to the dimensions of the human body such as
conditions, frequency and difficulty, posture, conditions to make it easier to move. Humans, in general, have different
body shapes and sizes (Wignjosoebroto, 2000).

2.5 Product Design and Development

Product design is the process designers use to blend user needs with business goals to help brands make consistently
successful products. Product designers optimize the user experience in the solutions people make for their users and
help their brands make products sustainable for long term business needs. Designing or planning is an attempt to
arrange, obtain, and create new things beneficial to human life. In this case, designing can be wholly new or developing
an existing product to increase the product's performance. Manufacturers widely use this concept to produce various
product variants, which are accepted as new products in the eyes of consumers. Product development can also be
defined as the process of finding ideas for new goods and services and converting them into additional commercially
successful product lines. The purpose of the product development process is to provide maximum value to consumers,
win the competition by choosing innovative products, and modify products with high value in design, colour, size,
packaging, brand, and other characteristics

2.6 VDI 2221 Method

VDI 2221 method is a systematic approach to design for engineering systems and engineering products. Creating a
design for a product means developing an idea for the product that will serve as a design object. Ho ver, in designing
a product, several things need to be considered, for example, the method to be used. The goal of paying attention to
this is that the product from the design results can have a use-value.

2.7 Systematic Layout Planning (SLP)

Systematic Layout Planning (SLP) is used to produce a more efficient flow-through layout design. This method pays
attention to the sequence of a process and the relationship between each activity that occurs by designing the layout
and facilities. Thus, SLP organises layout workplaces in factories by locating areas with high frequency and logical
connections close to each other.
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2.8 Cashflow and Payback Periods

cashflow is a financial report that contains information about the effect of cash from operating activities, investment
transactions and financing or funding transactions, and the net increase or decrease in cash of a company during a
certain period. The payback period is defined as the time required to recover the initial investment from operations.
The payback period method of financial appraisal is used to evaluate capital projects and to calculate the return per
year. From the project's starting until the accumulated returns value is equal to the investment cost.

3. Methods

In designing Smart Hygiene Trolley C-19, the steps to apply the trolley design concept are generally used to help
bring groceries into products. This step needs to use the trolley at the supermarkets, especially facing the current
situation and conditions during this pandemic era at the supermarket. The following are the stages methods to design
Smart Hygiene Trolley C-19:

a) Conduct market research at supermarkets to know customers' concerns and needs when shopping at
supermarkets during the pandemic era.

b) Do some validity tests from the data of customers' concerns and needs gathered at supermarkets.

¢) Using the Benchmarking method in developing the Smart Hygiene Trolley C-19 design so that it is better
than the previous design. Benchmarks are used, such as metal shopping carts, plastic baskets, and smart
shopping carts.

d) Designing smart trolley with VDI 2221 method using Autodesk Fusion 360, where the functional
requirements of the trolley are analyzed to form a complete Smart Trolley C-19 product and according to
functional requirements.

e) Do some concept screening and assessment to get the final concept to fulfil customers' needs.

f) Analyze final product design from an ergonomic point of view using anthropometry to get the size of the
product design, so the final product design is safe and comfortable to use.

g) Creating the final design of the product using the size from anthropometry and analyzing the size of the
product's final design.

h) Creating the layout for the company using the Systematic Layout Planning (SLP) method.

i) Using QM Windows V5 to forecast the product that will be sold from 2021 until year 2030 based on the
trolley product from 2011 until the year 2020.

j) Creating the cash flow to find the payback period for the company from selling the product based on the data
product that will be sold from the year 2021 until the year 2030.

The methods of designing Smart Hygiene Trolley C-19 steps are formed into a flowchart. The flowchart for the
methods in designing Smart Hygiene Trolley C-19 can be seen in Figure 1.

Conduct market research at
supermarkets to know
customer’s concerns, and needs

Doing concept screening and
concept assessment to get final
concept of product that could
fulfill customer needs

I

Do validity test from collected
data at supermarkets

Using benchmarking methed to
develop the design of the smart
trolley

l

Designing Smart Trolley with VDI
2221 method using software
Autodesk Fusion 360

o

fulfills
customer
needs ?

Analyze product design from
ergonomic point of view using
it try

Do the
product
design
ergonomic ?

No

No

Creating final design of the
product using the size from
antophometry
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Creating the company layout
using SLP method

[ Forecasting product demand |
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Figure 1. Flowchart Designing Smart Trolley
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4. Data Collection
4.1 Customer's Concerns
The questionnaire given to supermarkets could let us know some customers' concerns when people shop at
supermarkets during this pandemic era. We take the number of respondents as many as 100 people. The number of
respondents used is 100 people because this number is the minimum number to conduct descriptive research. Based
on the questionnaire, the customers' concerns when shopping at supermarkets during this pandemic era can be seen in
Table 1.

Table 1. Customer's Concerns (Geraldo et al.,2021)

Number of Percentage of

Customer Concerns Respondents | Respondents (%)

Products are not hygiene because many people touch it 93 93
Trolley handle not hygiene because used by many people 88 88
The trolley to put goods are not hygiene 97 97

Unavailability of tools to protect hands when touching products at

supermarkets o1 >

4.2 Customer's Needs

The customer was concerned that getting from our research could know what customers need when shopping during
this pandemic. Using the Likert Scale to calculate the customer needs from the questionnaire. We take the number of
respondents as many as 100 people. The number of respondents used is 100 people because this number is the
minimum number to conduct descriptive research. Based on the result from 100 respondents, the customer's needs for
"Smart Hygiene Trolley C-19" can be seen in Table 2.

Table 2. Customer's Needs (Geraldo et al.,2021)

Variable Score Categories
Trolley and Goods Sterility 93 Very Important
Application Easy to Use 88.4 Very Important
Protect Users from Risk of Covid 88 Very Important
Safety 90.8 Very Important
Aesthetics 77.6 Important
Material Type 79.2 Important
Comfortable to Use 93.4 Very Important
Durability 88.2 Very Important
The capacity of The Trolley 80.8 Very Important
Space of Trolley 79.4 Important
Price 79.4 Important
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4.3 Morphology Concept

Based on the survey result, obtain several alternatives for the material, location, and form for designing "Smart
Hygiene Trolley C-19". These results put those aspects in a morphology concept to design three different concepts for
our product, "Smart Hygiene Trolley C-19." The morphology concepts table can be seen in Table 3.

Table 3. Morphology Concepts (Geraldo et al.,2021)

No. Aspect Components Altemnative 1 Alternative 2 Alternative 3
A Material Trolley's Body ﬂ u /@
Copper l Plastic [ Stainless Steel
l I
¥ o / \
B Material Trolley sHandle &,
Copper Plastic Stainless Steel
C Location Sterilizer Left /Right Back I”’ne;:f"me’
D L ocatien Hand Sanitizer &

Glove Left /Right Left and 112 im].ley@
Trolley’s Motion

E Form Website

Applicaticn
F Material Trolley's Source
Energy
[ Form Lirked Machine
and Wheels
H Form Trolley’s Wheels

Motion

WD EWD AWD

j tainless Steel
I Material Wheds Iron+ Rubber Plastic + Rubb +
— / Bubber

L4

The concept design for each concept can be seen in Figure 2.
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Figure 2. a) Concept 1, b) Concept 2, ¢) Concept 3 (Geraldo et al.,2021)

4.4 Concepts Screening
Based on the concepts that have been made, a concept screening to get the best concept that can proceed to the final
stage. The concepts screening for "Smart Hygiene Trolley C-19" can be seen in Table 4.

Table 4. Concepts Screening (Geraldo et al.,2021)

Concept
Selection Criteria

Trolleys and Goods Hygiene
Easy to Use Application
Protect Users from Risk of
COVID-19 Infection
Safety
Aesthetics
Material Type
Comfortable to Use
Durability
Trolley's Capacity
Trolley's Space
Price
Amount of +
Amount of 0
Amount of -

Final Score
Ranking

Flo|+|+|+]+|+|+]| + |[+][+]|w

wlw|o|w|ow|+ |+ |+ |+|o|+|o|+]| + |[+|o]—
ploloolo|+|o|+|+|+|+]|+|+] © |[+]+|0

Continue? Need to be | Need to be Yes
repaired repaired
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4.5 Concepts Assessment

After the concept's screening, three concepts with the best final score (concept 1, concept 2, and concept 3) will be
given a score for each existing concept with the expected needs. The concept with the biggest total score is the concept
that will be continued or selected. The concepts assessment table can be seen in Table 5.

Table 5. Concepts Assessment (Geraldo et al.,2021)

Concept
1 2 3
Selection Criteria Value | Rating Score | Rating Score Rating Score
(%) Value Value Value
Trolley and Goods Sterlity 12.66 3 0.3798 5 0.633 5 0.633
Application Easy to Use 12.66 5 0.633 5 0.633 5 0.633
Protect Users from Risk of of Covid | 11.39 5 0.5695 3 0.3417 5 0.5695
Safety 11.39 5 0.5695 5 0.5695 5 0.5695
Aesthetics 3.79 4 0.1516 4 0.1516 4 0.1516
Material Type 8.86 5 0.3544 5 0.3544 5 0.3544
Comfortable to Use 11.39 4 0.4556 4 0.4456 5 0.5695
Durability 7.6 5 0.38 5 0.38 5 0.38
Capacity of The Trolley 6.33 5 0.1899 5 0.1899 5 0.1899
Space of Trolley 7.6 4 0.304 4 0.304 3 0.228
Price 6.33 5 0.1899 5 0.1899 5 0.1899
Total Score 4.1772 4.1926 4.4683
Ranking 3 2 1
Continue? No No Yes

Based on the concepts screening and assessment conducted, the final concept for "Smart Trolley" is concept number
three. Concept 3 is the most suitable concept for "Smart Hygiene Trolley C-19" because it fulfils all customer needs.

4.6 Validation
Using SPSS to test the validity of the data collected from research. Researchers often use the testing technique to test
the validity of the Bivariate Pearson correlation (Pearson Moment Product). This analysis is done by correlating the
score of each item with the total score. The total score is the sum of all items. If r count > r table, the instrument or
question items significantly correlate to the total score (declared valid). The following is an explanation for the table
of interests that will be tested for validity:
1: Very Not Important
2: Not Important
3: Simply Important
4: Important
5: Very Important
We take the number of respondents as many as 100 people. The number of respondents used is 100 people because
this number is the minimum number to conduct descriptive research. The process to ensure the validity of the result
taken from 100 respondents using a questionnaire from Google Form is as follows.

1. Find R Table Value using level significance 5%. R table value can be seen in Table 6.

Table 6. R table value (Geraldo et al.,2021)
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Taraf Signifikan N Taraf Signifikan N Taraf Signifikan
N 5% 1% 5% - 1% : 5% 1%

3. 0,997 | 0,998 | =27 0,381 | 0.487 55 0,266 | ©.345

0.950 | o.e90 | =28 0.374 | 0.478 60 0,254 | ©.330
s 0,878 | o.959 29 0.367 | 0.470 65 0,244 | 0,317
& o.811 0.917 ‘30 0.361 0,463 o 0,235 0,306
£ 0.754 0,874 31 0,355 0,456 75 3 0,227 0,296
8 0,707 | 0,834 3z 0,349 | 0,449 80 0,220 0,286 .
<} o0.666 | 0,798 33 0.344 | 0,442 85 0.213 | 0.278
10 0,632 0,765 34 0.339 0.436 jele] . 0,207 0,270
11 0,602 0. 735 35 0,334 0,430 95 0,202 0,263
= 08576 0 7038 36 0.329 0,424 100 0,195 0.256

2. Find the R count using SPSS software. R count value using SPSS software can be seen in Figure 3.

Figure 3. R count value using SPSS software (Geraldo et al.,2021)

3. After the R count value and R table value is found, compare the R table and R count score to get the final
result of the validity test. The final result of the validity test can be seen in Table 7.

Table 7. Final Result of Validity Test (Geraldo et al.,2021)

Variable R count R Table Result

Trolley and Goods Sterility 0.906 0.197 Valid
Application Easy to Use 0.995 0.197 Valid
Protect Users from Risk of of Covid 0.997 0.197 Valid
Safety 0.971 0.197 Valid
Aesthetics 0.853 0.197 Valid
Material Type 0.832 0.197 Valid
Comfortable to Use 0.902 0.197 Valid
Durability 0.987 0.197 Valid
Capacity of The Trolley 0.929 0.197 Valid
Space of Trolley 0.909 0.197 Valid
Price 0.881 0.197 Valid

The validity test's final results are that all customer needs to be used for designing "Smart Hygiene Trolley" are valid.
These results show that features and functions of the " Smart Hygiene Trolley " correspond to the customer's needs.

5. Results and Discussion

5.1 Numerical Results

"Smart Trolley" is an innovation from the original trolley into an automatic trolley. This machine is designed with
the ergonomic aspect of "Trolley" using tolerance 10%. This machine will move automatically without touching the
trolley handle by using software from a handphone. The size of the "Smart Trolley" dimension can be seen in Table
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Table 8. Smart Trolley Dimension (Geraldo et al.,2021)

Component Dimension (mm) Tolerance (mm)
Trolley Length x Width x Height 990 x 605 x 460 Length = £99, Width = +60.5, Height = +46
Outer Diameter of Trolley Wheel 125 +13
Inner Diameter of Trolley Wheel 95 +95
Trolley Handle Length x Width x 80 x 466 x 980 Length = +8, Width = +46.6, Height = +98
Height
Trolley Handle Diameter 50 +5
Sensor Height from Ground 598 +59.8
Machine Length x Width x Height 500 x 300 x 225 Length = £950, Width = £30, Height = +22.5

Sterilizer Length x Width x Height
Hand Sanitizer Machine Length x
Width x Height
Gloves Place Length x Width x Height
Bag Hanger Length x Width
Price Scanner Length x Width x Height

930x 50x 150
120 x 150 x 30

Length = +93, Width = 5, Height =+15
Length = £12, Width = £15, Height = 43

150 x 75 x 45
35x 30
200 x 140 x 135

Length = +15, Width =+7.5, Height = +4.5
Length =+3.5, Width ==+3
Length = +920, Width = +14, Height =+13.5

5.2 Graphical Results
The layout for the company was made using the SLP method. The layout was made by making ARC, ARD, and

AAD. TheThe activity Relationship Chart for the company can be seen in Figure 4.

Station/ Facility

‘ Closeness Rating

1. Raw Material Warehouse 1 Information:
o : 1. A= Absolute
2. Auxiliary Material Warehouse X A 2. E = Especially
3. Production Floor v 3. I=Important
- AN 4. O = Ordinary
4. Finished Good W archouse 5. U= Unimportant
5. Maintenance and Production Control v 1 X v X v
6. Office
O o
7. Toilet
NG OO
8. Canteen u X o X v X v X v X v
9. Locker o X o v v
10. Polyclinic v
OO OO u v
11. Receptionist v
12. Pantry 121 XU X v X v X v X o

. Parking Area

. Security Post

. Generator Room

. WWTP

. Receiving Area

. Shipping Area

. Evacuation Area

. Musholla

Figure 4. Activity Relationship Chart

After making ARC, the SLP method continues by making Activity Relationship Diagram that can be seen in Figure

5.
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Figure 5. Activity Relationship Diagram

After making ARD, the SLP method continues by making Area Allocation Diagram that can be seen in Figure 6.

Musholla

Figure 6. Area Allocation Diagram

After making the AAD then the layout could be made. The layout for the company can be seen in Figure 7.
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Figure 7. Company Layout

5.3 Company Cashflow and Payback Periods
The forecasting for product demand from 2021 until 2030 uses the quadratic method because this method has the
lowest error from any other method. The demand for this product using the assumption of 10% for the market share
can be seen in Table 9.

Table 9. Product Demand and Marketshare

Year Demand Forecasting Market Share 10%
(Unit) (Unit)
2021 6550 655

2022 6771 677
2023 6965 697
2024 7131 713
2025 7269 727
2026 7463 746

2027 7517 752

2028 7545 755

2029 7544 754

2030 7515 752

The cash flow was made to determine this company's payback periods from the data demand. The company cash
flow from selling the product from 2021 until the year 2030 can be seen in Table 10.

Table 10. Company Cashflow
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2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Gross Profit

Product Sales Income| Rp 5.076.250.000| Rp 5.246.750.000| Rp 5.401.750.000| Rp 5.525.750.000| Rp 5.634.250.000| Rp 5.781.500.000| Rp 5.828.000.000| Rp 5.851.250.000| Rp 5.843.500.000| Rp 5.828.000.000|
Other Income: Rp2334250] Rp2408.750| Rp2479.750| Rp2.615750| Rp2712250 Rp2.889.500] Rp2.972.0000 Rp3.049250|  Rp3.011.500 Rp 2.972.000
[Total Income Rp 5.078.584.250| Rp 5.249.158.750| Rp 5.404.229.750| Rp 5.528.365.750| Rp 5.636.962.250| Rp 5.784.389.500| Rp 5.830.972.000| Rp 5.854.299.250| Rp 5.846.511.500| Rp 5.830.972.000|
Fixed Cost Rp 3.825.374.828| Rp 3.899.159.621| Rp 3.974.521.878| Rp 4.051.498.234| Rp 4.130.126.316| Rp 4.210.444.768| Rp 4.292.493.287| Rp 4.376.312.660| Rp 4.461.944.798 Rp 4.549.432.775|
Variabel Cost Rp 1.012.533.570| Rp 1.098.358.874| Rp 1.130.462.624| Rp 1.156.560.374| Rp 1.179.182.624| Rp 1.210.086 749| Rp 1.219.888 499| Rp 1.224 920 624| Rp 1.223237.999| Rp 1.219.888.499)
Total Cost Rp 4.837.908.398| Rp 4.997.518.495| Rp 5.104.984.501| Rp 5.208.058.608| Rp 5.309.308.940| Rp 5.420.531.517| Rp 5.512.381.786| Rp 5.601.233.284| Rp 5.685.182.796| Rp 5.769.321.273|
Gross Profit Rp240.675.852 Rp251.640.255| Rp299.245249| Rp320.307.142 Rp327.653.310| Rp363.857.983| Rp318.590.214| Rp253.065.966| Rp 161328704  Rp61.650.727

General Cost

Promotion Cost Rp50.775943) Rp52481388) Rp34042298 Rp55283658 Rp356369623 Rp37843895| Rp58309720 Rp38.542993| Rp38465115) Rp 58.309.720)
CSR Cost Rp50.775.943| Rp52481388| Rp54.042298 Rp55.283.658| Rp56369.623 Rp57.843.895| Rp58309.720) Rp58.542.993| Rp58.465.115 Rp 58.309.720)
Total General Cost Rp 101.551.885| Rp104.962.775| Rp 108.084.595| Rp110.567.315 Rp112.739.245 Rp115.687.790| Rp116.619.440| Rp 117.085.985| Rp116930230| Rp 116.619.440)
Total Profit Rp 139.123.967| Rp146.677.480| Rp 191.160.654| Rp209.739.827| Rp214.914.065 Rp248.170.193| Rp201970.774| Rp135.979.981| Rp44.398.474| -Rp54.968.713)
Tax

Eaming Before Tax Rp 139.123.967| Rp 146.677.480| Rp 191.160.654| Rp209.739.827| Rp214.914.065 Rp248.170.193| Rp201.970.774| Rp135.979.981| Rp44.398.474| -Rp54.968.713|
Tax Rp17.390496| Rp18.334.685| Rp23.895.082| Rp26217478| Rp26.864258 Rp31.021.274| Rp25246347| Rp16.997.498)  Rp5.549.809| -Rp 6.871.089)
Eaming After Tax Rp 121.733.471| Rp128342.795| Rp 167.265.572| Rp183.522.349| Rp188.049.807| Rp217.148.919| Rp176.724427| Rp118.982484| Rp38.848.664| -Rp48.097.624
Cashflow

Earning After Tax Rp121.733471| Rp128342795| Rp 167.265572| Rp 183522349 Rp 188049807 Rp217.148919| Rp176.724427| Rp 118982484/ Rp 38848664 -Rp 48.097.624|
Salvage Value Rp 133.664.500)
Investation -Rp 787.445.000)

Net Cashflow -Rp787.445.000| Rp121.733.471| Rp128342.795| Rp 167.265.572| Rp183.522349| Rp188.049.807| Rp217.148919 Rp176.724427| Rp118.982.484| Rp38.848.664|  Rp85566.876

Cash Accumulation| -Rp 787.445.000| -Rp 665.711.529| -Rp 537.368.734| -Rp 370.103.162| -Rp 186.580.813|  Rp1.468.994 Rp218.617.913| Rp395342341| Rp514.324.824| Rp553.173.489 Rp638.740.365]

From the cash flow, the payback periods for this company can be seen in Table 11.

Table 11. Payback Periods

MARR 10%
NPV Rp 104.823.393
IRR 13%
B/C Ratio 113
Payback Period 4,007 years
Break Even Point 6775,332601 unit

5.4 Proposed Improvements

Based on this research on customers' concerns and needs when shopping at supermarkets during the pandemic, many
customers are concerned about the trolley. In the customer's view, the trolleys people use are not hygienic and clean,
supporting the transmission of the Covid-19 virus. Based on the customer's concerns and needs, created "Smart
Trolley". Features implemented in our product, "Smart Trolley", are automatic trolleys that could prevent users from
touching the trolley handle. This feature will overcome those customers' concerns and needs easily. Improvements
for "Smart Trolley" are extensive. There will be several improvements that can still be implemented on "Smart
Trolley" because of the development product process. Present ideas and proposed improvements for this machine
add features like sterilizer, automatic hand sanitizer, and place for gloves, price scanner, and bag hanger. This
improvement was created to fulfil the customer's concerns, needs, and wishes. Using Polypropylene Plastic for this
trolley because the material has high durability and light. This material could make the trolley move easily, even
carrying many products at supermarkets. These additional improvements can boost the market for a "Smart Trolley",
and its demand can undoubtedly be increased drastically. (Geraldo et al. 2021)

5.5 Sensitivity Analysis

The sensitivity analysis is important to find when the company will not be feasible for selling the product. The
company's sensitivity analyisis for the company based on three things: material price increase, general fee increase,
and profit loss. The sensitivity analysis when the material price increase can be seen in Table 12.

Table 12. Sensitivity Analysis when Material Price Increased

Material Price MARR NPV IRR BIC  Payback Period Analysis

Material Price Increase 2% 10% | Rpl99504983 | 1634% | 125  6,632268209 |Compeny Still Feasible (NPV>0, IRR>MARR, B/C>1

Material Price Increase 4% | 10% | Rp88.165.503 | 1292% | L1l 6152075128 |Compeny Still Feasible (NPV>0, IRR>MARR, B/C>1

)
Material Price Increase 3% 10% | Rpl43835743 | 1466% | 118 6406002859 |Compeny Still Feasible (NPV>0, IRR>MARR, B/C>1)
)
)

Material Price Increase 5% 10% Rp32.497.264 | 11,10% | 104 5865082024 |Compeny Still Feasible (NPV>0, IRR>MARR, B/C>1

Material Price Increase 6% 10% Rp23170976 | 919% | 097 4574510254  |Company Not Feasible (NPV<0, IRR<MARR, B/C<1)
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The interpolation for sensitivity analysis when the material price increases can be seen in Table 13.

Table 13. Interpolation when Material Price Increased

x1 1,04
yi 5%
x2 0,97
y2 6%

x 1

y 5571%

The sensitivity analysis when the general fee increased can be seen in Table 14.

Table 14. Sensitivity Analysis when General Fee Increased

General Fee MARR NPV IRR BIC Payback Period Analysis
General Fze Increase 10% 10% Rp 256.743.57¢ 18% 133 4,54090452  |Company Still Feasible (NPV>(, IRR>MARR, B/C>1)
General Fee Increase 20% 10% Rp202.643.696 | 1643% 1,26 6,642457574 | Company Still Feasible (NPV>0, IRR>MARR, B/C>1)
General Fee Increase 30% 10% Rp148.543.813 | 14.80% 119 6,423485219 | Company Stil Feasible (NPV>(, IRR>MARR, B/C>1)
General Fze Increase 40% 10% Rp94.443930 | 1311% L12 6,178892773  |Company Still Feasible (NPV>(, IRR>MARR, B/C>1)
General Fze Increase 50% 10% Rp40.344.047 | 1136% 1,05 5903004467  |Company Still Feasible (NPV>0, RR*MARR, B/C>1)
General Fee Increase 60% 10% Rp 13755837 | 9,52% 0,98 5592478908 |Company Not Feasible (NPV<0, IRR<MARR, B/C<1)

The interpolation for sensitivity analysis when the general fee increases can be seen in Table 15.

Table 15. Interpolation when General Fee Increased

x1 105
v1 50%
x2 0,98
v2 60%
X 1

y 57.143%

For the sensitivity analysis, the limit of loss can be seen in Table 16.

Table 16. Sensitivity Analysis when Profit Loss

Profit Loss MARR NPV IRR BIC Payback Period Analysis
Profit Lass 0.3% 10% Rp 175.586.822 15,62% 12 426915499 Company 8till Feasible (NPV>0, IRR-MARR. B/C>1)
Profit Loss 0.75% 10%  Rpl07.958.502 | 1354% 114 4013653801 | Company Still Feasible (NPV>0, IRR*MARR, B/C>1)
Profit Loss 1% 10% Rp40.330.182 1136% 105 4273496222 | Company Still Feasible (NPV>0, IRR>-MARR, B/C>1)
Profit Loss 1,25% 10% -Rp27.298.138 9,05% 097 4,598563825 | Company Not Feasible (NPV<0, RR<MARR, B/C<1)

The interpolation for sensitivity analysis when the material price increases can be seen in Table 17.

Table 17. Interpolation when Profit Loss

x1 1,05
y1 1%
x2 0.97
¥2 1.25%
x 1

v 1.156%
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6. Conclusion

The research could conclude that the product "Smart Hygiene Trolley C-19" was designed to fulfil customers' concerns
and needs during shopping at supermarkets during the pandemic. With this product, a trolley will maintain hygiene
after using by other people. In designing "Smart Hygiene Trolley C-19," some steps have been taken. First, do market
research to know customers concerns and needs during shopping at the supermarket during the pandemic. Based on
market research results, customer concerns when shopping at supermarkets are not hygienic, the trolley handle and
body not hygienic, and unavailability of tools to protect the hand when touching supermarket products.

The market research then created three products concepts of "Smart Hygiene Trolley C-19" created using reversed
engineering method and VDI 2221 then using Autodesk Fusion 360 to create the design of "Smart Hygiene Trolley
C-19". After creating six product concepts, do some concepts screening and assessment to get the final concept of the
trolley that will fulfil the customer's concerns and needs. After getting the product's final concept, measured the "Smart
Hygiene Trolley C-19" dimensions using an ergonomic approach. This design is based on anthropometric data from
Indonesian people, men and women. All users can comfortably use this tool and not interfere with activities people
do when shopping at supermarkets. The "Smart Hygiene Trolley C-19" framework mostly uses polypropylene plastic
to make it durable and light, so this trolley could move easily and carry many products at the supermarket.

Then the layout of the company was created using the SLP method. The process to make the layout by making activity
relationship chart, then continue making activity relationship diagram, making area allocation diagram, and the layout
of the company. This company department has a different kind of land area, which consist of production floor with
large 334.296 m?, office area with large 260.32 m?, outer plant service area with large 1068.22 m?, inner plant service
with large 171.335 m?, raw material warehouse with large 44.16 m?, auxiliary material warchouse with large 4.8 m?,
and final product warehouse with large 243.36 m?. The total land area for this company is 2126.491 m?, using 40%
tolerance for the road. The land area for this company is 2977.087 m2. This company located at Tanah Marunda,
Cilincing, Jakarta Utara, Jakarta, Indonesia. The location has been chosen using the pairwise comparison method to
find the best location for the company considering three aspects: area price, location of the material supplier, and
location of the consumer.

From the cash flow that has been made, the payback period for this company by selling "Smart Hygiene Trolley C-
19" is 4,007 years, with a total product that is required to be sold is 6776 units. The IRR for this company is 13%, the
NPV is Rp.104.823.393, and the B/C Ratio is 1.13. From the sensitivity analysis, this company will not be feasible if
the material price increases by 5.57%, the general fee increase by 57.14%, and profit loss of 1.16%. This company
have 45 workers, which contain 17 office workers, 14 plant service workers, and 14 production operators. The total
salary per month for the first year is Rp. 3.133.320.000.00 and the salary will increase 7% every year.
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