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One way to prevent and reduce the spread of the covid-19 pandemic is
through physical distancing program. This research aims to develop a
prototype contactless transaction system using digital payment mechanisms
and QR code technology that will be applied in traditional markets. The
method used in the development of electronic market systems is a prototype
approach. The application of QR code and digital payments are used as a
solution to minimize money exchange contacts that are common in traditional
markets. The results showed that the system built was able to accelerate and
facilitate the buying and selling transaction process in traditional market
environment. Alpha testing shows that all functional systems are running well.
Meanwhile, beta testing shows that the user can very well accept the system
that was built. The results of the study also show acceptance of the usefulness
of the system being built, as well as the optimism of its users to be able to take
advantage of this system both technologically and functionally, so its can be a
part of the digital transformation of the traditional market to the electronic

market and has become one of the solutions in reducing the spread of the
current covid-19 pandemic.
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1. INTRODUCTION

The development of traditional markets or people's markets has contributed greatly to increasing
employment opportunities, economic growth, and people's income [1]. The number of traditional markets in
Indonesia reached 14,182 units in 2018, making traditional markets one of the basic foundations for regional
economies in Indonesia [2].

Traditional markets are markets that in practice are still traditional in nature where sellers and
buyers can fully interact and use cash payments in their transactions. The use of cash when transacting takes
more time to prepare money that fits your needs and time to wait for changes from sellers. In addition, by
transacting using cash, there is the potential for the spread of various diseases, this is because viruses and
bacteria can be attached to the exchange of money during the buying and selling process. In the face of
Indonesia's shifting cash-to-non-cash transaction trend, a new mechanism in the conventional market
environment is required to address these issues. Digital transformation can change business processes [3],
provide added value, and increase productivity [4], [5] can be used as a solution to these problems. In
addition, the current covid-19 virus outbreak has become a momentum for the acceleration of digital
transformation with various technologies that support it [6]. Research carried out in the context of
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accelerating digital transformation in the covid-19 pandemic era includes changes in cash to non-cash
transactions in cities [7], changes in education models and methods [8], [9] as well as the role of e-wallets
during the covid-19 pandemic [10].

Electronic money-based digital payments in Indonesia are now starting to get the attention and trust
of their users. Electronic money is a means of payment in electronic form where the value of money is stored
in certain electronic media [11]. The user must first deposit the money to the publisher and keep it in
electronic media before using it for transaction purposes [12]. Electronic money is divided into two types,
namely e-money and e-wallet. E-money is a type of electronic money in the form of cards (chip-based).
Examples of e-money products include Flazz BCA, Brizzi BRI, JakCard Bank DKI. Meanwhile, e-wallets
are electronic money in the form of applications (server-based). Examples of e-wallet products include T-
Cash, Go-Pay, OVO, etc. E-wallets are a type of electronic money that can be accessed via smartphones [13].

E-wallets allow transactions to be carried out more quickly and safely without requiring change. So,
sellers can focus more on serving buyers and transaction activities are completed more quickly. In previous
research with the integration of a mobile payment system with NFC, it is proven that transactions between
two android smartphones can be completed quickly, namely 141.50 ms and transactions with NFC assistance
take 270.87 ms [14]. In other studies on mobile payments, it is revealed that since smartphones are an
inseparable part of the lives of all humans, the use of mobile payments will continue to increase in the future [15].

QR code was chosen as a medium for data interaction between two android smartphones because all
smartphones have cameras. So that it allows all smartphones to interact with the data needed in transaction
activities. Previous research has implemented QR code as a document licensing tool which contains
important information and enables fast and safe access to that information [16]. In other studies also revealed
that QR code has several advantages such as speed of access, storing more information, and the presence of
pattern recognition that allows the orientation of the QR code to be scanned in all positions [17], [18]. The
application of QR code technology and e-wallet payment has been implemented in areas such as public
transportation where QR codes and e-Wallets are used as a substitute for travel tickets, which are paid
automatically via e-wallets of passengers [19], [20]. Another application is in research [21], where QR codes
are used as a substitute for tickets for parking areas and are integrated with 10T devices and digital payments.
The use of QR codes and E-Wallet is also used in menu ordering and food payments at restaurants [22].
Another aspect that needs to be considered is the acceptance of the use of QR code technology and electronic
payments [23], both in terms of convenience [24] and how to create a sense of trust and usefulness of this
technology by users [25].

However, previous research that has been done, takes the theme of activities and environments that
are easy to adapt to new technologies. Meanwhile, the research developed leads to a traditional market
ecosystem, where users are ordinary people and still use traditional transactions. The aims of this research is
to integrate digital payments (e-wallets) and QR code by developing a prototype non-cash transaction system
which can be accessed on smartphones owned by sellers and buyers in traditional markets, as an alternative
of payment that can make transactions more practical, fast and secure. Furthermore, the prototype developed
will be tested as part of digital transformation in the traditional market environment, evaluated usefulness and
optimism the direct impacts on intention to adopt by users, and it is hoped that it can reduce the spread of the
covid-19 virus because the system used in transactions is contactless.

2. RESEARCH METHOD

To achieve the objectives of the research carried out, researchers used a prototyping approach. The
activities carried out in this study include problem identification, communication processes, planning
processes, rapid modeling and design, development processes, implementation and feedback, and finally
making conclusions and recommendations. Figure 1 shows the activities of the research activities carried out.
The first stage of this research is the problem identification activity, where the researcher identifies the
phenomena that become the problem and the potential solutions that can be used to solve the problem. The
second stage is communication, where the activity is by conducting interviews and observations, giving
questionnaires and conducting literature reviews, which are intended to get a clearer picture of the problem
and solutions that have been done before. The third stage is rapid planning, modeling, and design. This
activity begins with a system analysis in which the process includes analysis of current conditions and
analysis of system requirements to be developed, followed by system modeling, which aims to provide a
functional description of the software that will be built, as well as the functional design of the system to be
developed. The fourth stage of this research includes the stages of system development by coding the
software using the appropriate programming language and framework, implementing and testing the system
being built, and providing feedback on the system that has been built. The final stage of this research is to
provide conclusions and provide recommendations from the research that has been done.
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Figure 1. The research methodology

3. RESULTS AND DISCUSSION
3.1. Proposed system architecture

The modeling stage of a system is used to make it easier for system developers to translate it into
the next stage. System modeling can use the rich picture mechanism as the first step towards system design
[26]. The proposed system consists of frontend and backend systems. The backend is made as a website-
based application while the frontend is made as an android based application. The frontend system consists of
two types of sub-systems, namely sub-systems for sellers and buyers, while the backend system is intended
for market managers. As an interactive tool for the two types of frontend systems for sellers and buyers in
sharing detailed shopping information on this system, QR code technology is used. And the payment
instrument used in this application is the Go-Pay e-wallet from Go-Jek based on the payment gateway. The
proposed system shows in Figure 2. The application involved in the transaction system architecture is the
frontend application of sellers and buyers. This architecture describes a series of processes Figure 3.
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Figure 2. Proposed system architecture

Figure 3 explanation:

1) The buyer initializes the details of the shopping the buyer will buy.

2) The merchant application generates a transaction id that has been obtained from the data that has just been
stored into the database into a QR-Code.

3) The buyer scans the QR-Code on the merchant's device screen using the buyer application.

4) The buyer checks the shopping details on the application.

5) The buyer makes a payment from the buyer's application.

6) The system changes the transaction status concerned to "Paid".
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Figure 3. Transaction system architecture
3.2. Functional requirements analysis
Functional requirements analysis describes the process of activities that will be applied in a system
and explains the requirements needed by the system for the system to run well [27]. Use case diagrams to
describe an interaction between one or more actors with the system to be created. Roughly, use cases are used

to find out what functions are in a system and who has the right to use these functions. Analysis of use case
diagrams on the system to be built can be seen in Figure 4.
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Figure 4. Use case diagram of contactless system

The QR code in this system is used as a mechanism for sending transaction 1Ds from the merchant
application to the buyer's application. So that sellers and buyers can access the same transaction data in the
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database according to the transaction id that has been raised. A general description of how QR code works in
the system is shown in Figure 5.
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Figure 5. QR code analysis of contactless system

The payment gateway used in this system is the Midtrans payment gateway. Midtrans is used as an
intermediary so the system can make payments using Go-Pay. The architectural description of how midtrans
payment gateway and Go-Pay work can be seen in Figure 6.
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Figure 6. Payment gateway analysis of contactless system

The payment mechanism that occurs uses an authentication token by utilizing the client key and
server key provided by the Midtran payment gateway. The transfer of payment transactions from the buyer's
application to the Go-Jek application will be carried out directly when the buyer's application has received
the transaction token from Midtrans.
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3.3. System implementation

The interfaces implemented in the system built are divided into three different parts, namely:
backend interfaces for a market manager: Figure 7 shows the application interface used by market managers
to manage data sellers, kiosks, and financial transaction data in their market.
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Figure 7. Backend application for market manager

Frontend application for sellers: Figure 8 shows the application interface from the seller's side.
This interface is used to store data on products sold, prices, generate QR codes, and find out about financial
transactions at the kiosk. Frontend application for buyers: Figure 9 shows the interface from the buyer's side.
This interface is used to make transactions, scan the QR code of purchased goods, and pay for them using the
e-wallet it owns.
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Figure 8. Frontend application for sellers
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Figure 9. Frontend application for buyers

3.4. Discussion

Application testing is carried out using two test methods, namely the black box method and using a
questionnaire. Blackbox testing is focused on system testing activities that are built to see the extent to which
each function in the application has been running correctly, as expected, and free from errors. In addition to
testing the application from a functional side, system testing is also carried out by users who will take
advantage of the application. Acceptance of the use of applications is conducted with a questionnaire to
obtain conclusions about acceptance of application use from the user's side [28]. The black box test results
show that all functions from the perspective of market managers, sellers, and buyers have been able to run
properly according to their functions and there are no errors in the transactions. Meanwhile, Figure 10 shows
the results of the user acceptance test with a questionnaire, processed using a Linkert scale consisting of 5
intervals and 6 questions, the conclusion is that the average user acceptance, namely traders, is 86.04% and
buyers are 89%. This shows that the system has been very well received by its users. QRcode-based
transaction modules and payments using e-wallet have worked well to provide contactless transaction
services between sellers and buyers.
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Figure 10. Result of user acceptance test
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The implementation of a payment gateway in the system makes this service have a transaction
authentication process as well as ease of data processing, where the monitoring process can be carried out in
real-time, making it easier to confirm every incoming fund, make sales reports, and find out customer details.
However, the security of the electronic payment system is also something that needs to be considered by
applying multiple security methods [29], as well as considering factors related to its advantages and
disadvantages when used [30]. In addition, the prototype that was built still only uses one e-wallet service
where this limits the flexibility of users in the payment process for their transactions, as well as the trust of
users who are still unfamiliar with the use of e-wallet in their transactions.

4. CONCLUSION

The system that has been built can be used as a contactless transaction medium for transactions in
the traditional market environment. Transaction activities can be done quickly and instantaneously by
implementing the QR code feature and digital payments via smartphones. The use of alternative e-wallet
payments and features of sharing transaction details between sellers and buyers can increase the convenience
and speed of transactions. The existence of a payment gateway in the system makes it easier for users to find
out transactions in real-time, create reports, to their financial transactions. The measurements taken also show
acceptance of the usefulness of the system being built, as well as the optimism of its users to be able to take
advantage of this system both technologically and functionally. However, this research still has the potential
for development related to the strategy for implementing this technology so that the system and architecture
can increase trust in its use, especially the use of digital payments which are still not commonly used by
people in traditional market environments. As a result, digital transformation in traditional markets can be
done using this prototype. QR code and the use of e-wallet can be done as an alternative transaction medium
to replace traditional transactions. This study demonstrates how digital transformation may be used in
traditional market transactions such as buying and selling. By utilizing this technology, conventional money
exchanges can be minimized because they can be replaced with electronic payments so that the spread of the
covid-19 virus pandemic can be reduced. The next step of this research is to develop a smart traditional
market model where the digital transaction data that has been obtained will be used as the basic of market big
data and its analysis using artificial intelligence and business intelligence mechanisms.
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