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ABSTRACT

Digitalization in the economic sector of the Kedah state, Malaysia needs to be strengthened to ensure the
development goals in 2035 can be achieved. The launch of the Kedah Cashless campaign by the state
government in 2020 is the beginning of the digitalization policy in the Kedah economic sector. However, the
cashless payment method in the state is still at a low level which is around 10 percent among the business
community. In this regard, this study aims to evaluate the effectiveness of the cashless payment by the business
community in Kedah state through a computerized simulation model. Accordingly, a survey among 631
merchants was conducted around the state. Findings from the research such as cost, sales price, percentage of
customers who buy goods, and profit rate are simulated using computer aid through the system dynamics
approach. System dynamics is a computer-aided simulation method based on mathematical modeling. Two
scenarios on different cashless implementation rates among merchants were developed. When comparing the
two scenarios, a 90 percent cashless payment rate reflects a difference of 2.46 percent profit in the twelfth
week of operation. Consequently, the implementation of cashless payments is expected to increase state
revenue as well. By implementing a high cashless transaction policy among the business community, the target
to improve the state's revenue is achievable. Subsequently, the findings of the study will be used to develop a
cashless roadmap policy in the Kedah state.

Keywords: business, digitalization, computer simulation, system dynamics, policy
INTRODUCTION

The 2035 Structural Plan aims to make the Kedah state in the north of Peninsular Malaysia a resilient state
(BPEN, 2022). To achieve this goal, five development cores have been developed towards making Kedah a
developed state in Malaysia. To fulfill the mission, digitalization is one of the latest initiatives designed by the
Kedah State Finance and Treasury Office as a catalyst to achieve economic prosperity.

Initially, a digital cashless payment platform known as iBAYAQ was launched in 2020 (Bernama, 2022). This
platform manages online payment transactions covering land tax services, housing rent, and education loans,
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to name a few. However, in 2022, the use of cashless payments in the state, especially among the business
community, was found to be still as low as 10 percent. This is because this group is more comfortable using
cash payment transactions with less technical hassles (Chang, Chen, & Hashimoto, 2022).

In this regard, the objective of this study is to evaluate the effectiveness of digital cashless payments among
the business community in the Kedah state through a computerized simulation model. For that purpose, a
simulation model was developed using a system dynamics (SD) approach. SD is known as a computer-aided
simulation method based on mathematical modeling for better decision-making in a complex environment
(Ahmarofi et al., 2021). It was considered a simulation tool in this study since SD can mimic the real situation
and operation by considering related causes and effects (Ahmarofi, Zainal Abidin, & Mahadzir, 2022; Basil,
Tamyez, Zahari, Yao, & Ahmarofi, 2023). The next section describes some computer simulation methods for
evaluating the operation performance. Subsequently, the next section elaborates on the research methodology
using the SD approach. Results and discussion are described in the following section. Finally, the conclusion
of this study is stated in the last section.

LITERATURE REVIEW

A study conducted between 2022 and early 2024 reveals substantial advancements in Malaysia's transition
towards a cashless society. This progress is attributed to technological innovations, evolving consumer
behaviors, and favorable governmental policies. Nevertheless, challenges persist, notably in bridging the
digital divide and ensuring robust security measures. Table 1 highlights the recent research related to the
implementation of cashless in Malaysia.

Table 1 Recent research in cashless implementation in Malaysia

Year|Author(s) Focus Area Key Findings

Sharp rise in contactless card payments due to pandemic-induced
behavior changes and increased merchant acceptance.

Perceived security risks, particularly regarding data privacy and

2022|Ahmad etal.  [Contactless Payments

2022 |Lee et al. Security Concerns : ; .
fraud prevention, remain key concerns for many Malaysians.
. Regulatory Bank Negara Malaysia's,(BNM) evolving regulatory approach
2023|Zain et al. . . i : .
Framework aims to balance innovation with consumer protection.

Improvements in  merchant adoption rates, credited to
government incentives and changing consumer preferences.
Potential integration of cashless payments with loT and
blockchain to enhance security and efficiency.

Central Bank Digital[Explored Bank Negara Malaysia's ongoing research into a
Currency potential CBDC and its impact on the cashless ecosystem

2023(Tan and Wong |Merchant Adoption

2023 |Lim et al. Future Technologies

2024 |Hamid and Aziz

Furthermore, when real-world problems are difficult to understand, simulation and visualization provide
valuable solutions for decision-making by giving clear insights (Mahadzir et al., 2021). The simulation
technique is a process of designing a model that resembles a real system in a graphical appearance and provides
risk-free experimentation without any interruption of the actual system (Applanaidu, Abidin, Ahmarofi,
Abdullahi, & Viandrito, 2022).

Variants of simulation techniques had been studied earlier. These variant techniques that are implemented to
evaluate the operation performance are agent-based simulation (ABS), discrete event simulation (DES), and
system dynamics (SD) (Ahmarofi et al., 2022). However, the ABS technique, which is an individual-centric
model is not flexible in terms of explaining the performance of production as many functions need to be
assigned to the agents to reflect their behavioral rules (Mansur et al., 2022). In addition, the DES technique,
which models the operation of a system as an isolated time of a selected event model, is less concerned with
cause-effect relationships and feedback (Ahmarofi et al., 2022).
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On the other hand, the SD technique which is known as a thinking system over time function model can
understand the complexity of an actual operation. Furthermore, it is a superior approach to improve the
operation policy by integrating the relevant cause-effect relationships of various factors in a dynamic behavior
(Phan, Bertone, & Stewart, 2021). The effectiveness of the SD approach in improving operational policies has
been proven through several previous studies such as sustainable mobility policies (Fontoura, Radzicki, &
Ribeiro, 2024), carbon emission mitigation (Ige, Von Kallon, & Desai, 2024), sustainable performance of
research (NUfiez- Acosta & Sanchez-Garcia, 2024), and road pricing policy (Ahmarofi et al., 2021).

In this regard, the SD approach offers a step-by-step guide for developing a simulation model that can be
applied across areas such as the management sector, manufacturing, social science, healthcare, and many more
(Darabi & Hosseinichimeh, 2021). Hence, the SD is potentially useful in the development of a simulation
model for evaluating the performance of cashless operations among the business community in Kedah state.

METHODOLOGY

A simulation model for the adoption of cashless transactions in the state of Kedah was created using a stock
and flow diagram (SFD), a version of the Decision Support System (DSS) software. This simulation model
incorporates the variables listed in Table 1, along with their respective parameters, which are inputted into the
model.

Table 2 Variables and parameters in the simulation model

Variable Parameter/Formula Data Source

Birth rate 0.341 Department of Statistics, Malaysia

Birth Population x Birth rate Stock and Flow Diagram

Death rate 0.136 Department of Statistics, Malaysia

Death Population x Death rate Stock and Flow Diagram

Population 2,172, 415 Department of Statistics, Malaysia

Estimated customer |Population x Percentage of customer Stock and Flow Diagram

Ejgfgr?]t:?e Of0.0001 Qualitative Questionnaires

Cashless rate 0.4and 0.9 Quialitative Questionnaires

icr:r?;'I]eI(rEnSZntation Cashless rate Stock and Flow Diagram

Increase in sales 0.5 Qualitative Questionnaires

';(I:él;al Increase  Neynction MIN (1, Increase in Sales) \Ventana System Incorporation

Income Sales x Actual_ Increase in Sales x Estimated Stock and Flow Diagram
Customers x Price of Product

Cost RM10 Average value

Price RM12 Average value

Profit Price - cost Stock and Flow Diagram

Expenditure Quantity of Product x Cost x Estimated Customer|Stock and Flow Diagram

Sales Quantity of Product Stock and Flow Diagram

Quantity of product |1 Stock and Flow Diagram

The parameter values presented in Table 1 are collected from a qualitative questionnaire conducted during the
initial stages of this research. The 631 merchants were selected through purposive sampling. The purposeful
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sampling ensures that the chosen participants are well-versed in the core phenomenon, i.e., cashless transaction
policy among the business community.

Furthermore, demographic data on the population of Kedah, and birth and death rates have been obtained from
the Department of Statistics Malaysia. For parameters lacking specific data sources, mathematical equations
have been formulated based on the SFD which is designed for simulation purposes.

The actual increment in sales is determined by a mathematical function, aimed at optimizing cashless payment
adoption to a level of 0.9, equivalent to a 90 percent utilization rate among merchants. The remaining 10
percent accounts for cash transactions in certain scenarios, such as those involving senior citizens without
smartphones or situations where smartphones have run out of battery.

Subsequently, the time frame established in this simulation model spans 12 weeks, equivalent to a three-month
duration. This three-month interval was selected as it aligns with the evaluation of the organization's
operational dynamics during this specific timeframe.

RESULTS AND DISCUSSION

The results are divided into two sections. The first section discusses the findings based on the first scenario
simulation for businesses, i.e., 40 percent implementation of cashless. Subsequently, the second section
elaborates on the findings based on the second scenario for businesses, i.e., 90 percent implementation of
cashless. The simulation model for introducing cashless transactions in Kedah is illustrated in Figure 1.

) . . N - - Increase in

7 o | o - e

W s Population = wW < s sale
birth death Cashless ———

v h - <l " implementation

/ .|‘
birth rate | death rate cashless rate . actual
\ ulcxe?se m A
sales

Cost
P e N ‘ Price
A R - A‘*K e ‘—" -
_p estimated J ¥ -  Profit * | 2
customer income - expenditure
» |
)
: sales
percentage of - , .
customer quantity of progict

Figure 1: A simulation model for the business community in Kedah state

Utilizing this simulation model, two distinct scenarios, i.e., 40 percent and 90 percent implementation of
cashless, were conducted for businesses in Kedah selling products priced at RM12. The product's cost stands
at RM10, with the assumption that the number of customers amounts to 0.0001 of the total population, equating
to approximately 217 customers purchasing the product every week.

In the first scenario, the cashless payment adoption rate is established at 0.4, equivalent to 40%. This
percentage is derived from the outcomes of a qualitative survey, which revealed that, on average, 40% of
transactions in the business of buying and selling products were conducted using cashless methods. The
outcomes of the 12-week business profit simulation are visually presented in Figure 2 and summarized in
Table 3.
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Figure 2: Business profit for 12 weeks based on a 40 percent cashless rate

Table 3: Business profit for 12 weeks based on a 40 percent cashless rate

=
3
@

Business profit (RM)
0
-863.96
-654.54
-23.66
736.55
1652.60
2756.45
4086.58
5689.39
7620.78
9948.10
12752.50
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o
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Subsequently, the cashless rate is set to 0.9 (90%) in the scenario 2. The value is the target of cashless
transactions by optimizing cashless payment adoption to a level of 90 percent utilization rate among
merchants. The remaining 10 percent accounts for cash transactions in certain scenarios, such as those
involving senior citizens without smartphones or situations where smartphones. The results of the simulation
of the business profit for 12 weeks are shown in Figure 3 and Table 4.

Profit
20000
-20000
2 4 6 8 10 12
Time (Week)
—— Current

Figure 3: Business profit for 12 weeks based on a 90 percent cashless rate
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Table 4: Business profit for 12 weeks based on 90 percent cashless rate

=
3
o

Business profit (RM)
0

-863.96
-340.41
290.46
1,050.68
1,966.73
3,030.58
4,400.71
6,003.52
7,934.91
10,262.20
13,066.60

Olo|IN|oOO(O|B|WIN|F

[EEN
o

[N
[EEY

[EEN
N

Based on Figure 3 and Table 4, after deducting the cost of expenses, the business profit will start to profit in
the fourth week with the implementation of a 90 percent cashless rate. The profit obtained in the fourth week
was as much as RM290.466 while the 12th week was as much as RM13,066.60.

Furthermore, the profit registered in the twelfth week for the 90% cashless payment rate amounted to
RM13,066.60, surpassing the RM12,752.50 recorded for the 40% cashless payment rate. This results in a
profit difference of RM314.10, equivalent to a 2.46% increase.

Therefore, by implementing a higher cashless payment rate among traders engaged in the buying and selling
of their products, it is anticipated that business profits can be accelerated, resulting in a reduction of 30 days
or one month in the timeline. Moreover, this improvement in cashless transactions in product sales is expected
to yield a 2.46% increase in profit values by the twelfth week.

CONCLUSIONS

Digitization greatly facilitates business transactions through cashless payments. However, the success rate is
still unclear as shown by a case study that took place in the state of Kedah, Malaysia involving traders. In this
regard, a computerized simulation model is necessary to measure the level of effectiveness of cashless payment
implementation by considering several factors. Based on the development of a simulation model using the
concept of system dynamics, it was found that a 90 percent cashless payment rate reflects a difference of 2.46
percent profit in the twelfth week, i.e., equivalent to RM314.10 of operation compared to 40 percent
implementation. With this achievement, a policy related to the implementation rate of cashless payments will
be proposed to the state government. The development of a simulation model in this study provides insight for
researchers to evaluate the cashless implementation capabilities of the business community. As a result,
stakeholders can take proactive steps to achieve developed state status in 2035 by reviewing its current policy.
Furthermore, the significant benefit of the development of a simulation model in this research for academia
and industry is the ability to study the financial behavior, economic patterns, and societal impacts of cashless
policy implementation. Moreover, in terms of analytics and innovation, this research could enrich transaction
data for business intelligence and improve customer behavior analysis.
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