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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.       
c) 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. 
c) 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. 
 

 
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) 
 

Customer Concerns Number of 
Respondents 

Percentage of 
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 51 51 

 
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) 
 

 
 
The concept design for each concept can be seen in Figure 2.  
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Figure 2. a) Concept 1, b) Concept 2, c) 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) 
 

Selection Criteria 
Concept 

1 2 3 
Trolleys and Goods Hygiene 0 + + 

Easy to Use Application + + + 
Protect Users from Risk of 

COVID-19 Infection + 0 + 

Safety + + + 
Aesthetics 0 + + 

Material Type + + + 
Comfortable to Use 0 + + 

Durability + + + 
Trolley's Capacity + + + 

Trolley's Space + 0 0 
Price + + + 

Amount of + 8 9 10 
Amount of 0 3 2 1 
Amount of - 0 0 0 
Final Score 8 9 10 

Ranking 3 2 1 
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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 
Value 

Rating Score 
Value 

Rating  Score 
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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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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8.  
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 

Height 
80 x 466 x 980 Length = ±8, Width = ±46.6, Height = ±98 

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 930 x 50 x 150 Length = ±93, Width = ±5, Height = ±15 
Hand Sanitizer Machine Length x 

Width x Height 
120 x 150 x 30 Length = ±12, Width = ±15, Height = ±3 

Gloves Place Length x Width x Height 150 x 75 x 45 Length = ±15, Width = ±7.5, Height = ±4.5 
Bag Hanger Length x Width 35 x 30 Length = ±3.5, Width = ±3 

Price Scanner Length x Width x Height 200 x 140 x 135 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. 
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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.  
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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 
 

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

 
Table 11. Payback Periods 

 

 
 
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 
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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 
 

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

Table 14. Sensitivity Analysis when General Fee Increased 
 

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

Table 15. Interpolation when General Fee Increased 
 

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

Table 16. Sensitivity Analysis when Profit Loss 
 

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

Table 17. Interpolation when Profit Loss 
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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 m2, office area with large 260.32 m2, outer plant service area with large 1068.22 m2, inner plant service 
with large 171.335 m2,  raw material warehouse with large 44.16 m2, auxiliary material warehouse with large 4.8 m2, 
and final product warehouse with large 243.36 m2. The total land area for this company is 2126.491 m2, 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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