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A B S T R A C T  A R T I C L E  I N F O 

The velocity of money is an important indicator that shows the efficient use of money 
in economic transactions. This study analyzes the effect of electronic money and 
economic factors such as GDP, interest rate, exchange rate, and composite stock 
price index on the velocity of money in Indonesia. The Error Correction Model (ECM) 
analysis method was used to estimate the equilibrium relationship in the short and 
long run using quarterly data for the period from 2016-2023. The findings indicate 
that in the long run, GDP, interest rate, and the composite stock price index have a 
positive and significant effect. Meanwhile, electronic money and exchange rate have 
a negative and significant effect on the velocity of money. On the other hand, the 
findings indicate that in the short run, GDP has a positive and significant effect on 
velocity of money. Whereas, electronic money, interest rate, exchange rate, and 
composite stock price index have no significant effect in the short run. These results 
imply that the government should support the expansion of electronic money 
systems to increase payment accessibility and efficiency, as well as maintain 
economic stability as fluctuations in economic factors significantly affect the velocity 
of money. 
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1. INTRODUCTION  

The velocity of money is an important indicator in monetary theory, as it has received attention 
mainly due to its role in establishing solid monetary programs (Selvasundaram et al., 2022). It is an 
economic concept that measures the frequency with which a unit of currency is used to purchase 
goods and services over a period of time (Iliyasu & Sanusi, 2024). In practice, the velocity of money 
indicates the level of economic activity from the circulation of money for transactions. However, 
monetarists tend to focus on money supply and to ignore the velocity of money (Peneder, 2022). 
Central money authorities that strive to regulate the flow of spending in the economy should not 
only depend on money supply but also on its turnover – that is, the velocity of money (Altayee & 
Adam, 2013). The velocity of money can help policymakers to obtain insights about inflationary and 
deflationary risks; furthermore, it also gives complementary perspectives on money demand, 
enabling policymakers to cross-verify the information obtained from money demand models (Jung, 
2017). However, changes in the velocity can affect the relationship between the money supply and 
the price level. Therefore, stability of the velocity of money is an important factor in ensuring the 
effectiveness of monetary policy, using monetary velocity as an operational and final target (Anwar 
et al., 2024).  

Within the original quantity theory of money, some researchers have stated that the velocity 
of money is constant (Atanasijević et al., 2022). However, variability in the velocity has proven that 
this theory is incorrect. Generally, the velocity of money is not constant, but is expected to be stable 
or predictable. Monetarists argue that the velocity of money tends to be more stable in the long-

https://jep.ejournal.unsri.ac.id/index.php/jep/index
https://doi.org/10.29259/jep.v23i1.23217
mailto:vionymargaretha1409@gmail.com
https://doi.org/10.29259/jep.v23i1.23217
https://creativecommons.org/licenses/by-sa/4.0/


Jurnal Ekonomi Pembangunan, Vol. 23 (1), 123-134, June 2025 

Available at: https://jep.ejournal.unsri.ac.id/index.php/jep/index   
DOI: 10.29259/jep.v23i1.23217   124 

run, but may fluctuate temporarily in short-run conditions due to changes in the economy (Sud, 
2024). In the case of Indonesia, the velocity of money is not stable but has a declining tendency. 
Oyadeyi (2024) assert that one of the main problems in developing countries is that issues such as 
financial innovation, monetization policy, financial sector deepening, GDP growth, and others have 
contributed to fluctuations in the velocity of money. Fluctuating and unstable money flows will make 
it difficult for monetary authorities to determine the money supply in the economy. Hence, it is 
important for a central bank to understand how the velocity changes.  

According to economist Irving Fisher, the velocity of money is impacted by institutions and 
technical advancements (Bordo & Rockoff, 2013). The development of the banking and financial 
sector has shifted payment patterns and systems in economic transactions and continues to evolve 
towards a digital economy through ATMs, cards, and most recently, digital payments with e-money 
(Putri et al., 2021). In response to this, Bank Indonesia announced the National Non-Cash Movement 
in 2014 to encourage non-cash economic activities and create a cashless society (Haryati, 2021). The 
use of e-money in Indonesia then continued to increase, particularly in recent years. Government 
programs have contributed to this trend, such as the National Payment Gateway card, e-toll 
payments, electronic payment systems in transportation and retail sectors, and the creation of QRIS. 
InsightAsia’s 2023 E-Wallet Industry Outlook survey found that 74% of respondents prefer digital 
wallets. This shift toward electronic payments has been supported by increased smartphone use as 
well as Internet access and accelerated by the COVID-19 pandemic, which improved digital 
transactions. As stated by the Coordinating Ministry for Economic Affairs of the Republic of 
Indonesia, the growth of marketplaces, widespread acceptance of online shopping, and acceleration 
of digital banking have increased this phenomenon over time. 

 

 
Figure 1. Indonesia’s Velocity of Money and E-money in 2016-2023  
Source: Bank Indonesia (2024) and Indonesian Statistics (2024) 

 

 Figure 1 shows a slow reduction in the velocity of money over time; the condition is not in line 
with the rising trend of e-money payment systems in Indonesia. This condition does not align with 
Fisher's theory (Bordo & Rockoff, 2013), which states that cash usage replaced by e-money will 
increase the velocity of money, because less money is needed to make transactions generated by 
nominal income. Analyses of the effect of e-money have been widely conducted on the velocity of 
money, both domestically and internationally. Study by Antoni (2013) revealed that an increase in 
e-money can reduce money turnover in Indonesia, Singapore, and Malaysia because the use of cash 
is minimized. Additionally, study in Kenya led to the finding that an increase in financial innovation 
by one unit proxied by the ratio of mobile money transactions to GDP causes the velocity of money 
turnover to decrease. In contrast, Hwang & Wen (2024) stated that digital payments increase the 
velocity of money in China. Meanwhile, several studies in Indonesia also showed various results. 
Pambudi & Mubin (2020) stated that e-money has a significant positive effect on the velocity of 
money, which agrees with the study by Sharma & Syarifuddin (2019). Conversely, Wasiaturrahma et 
al. (2019) argued that e-money negatively affects the velocity of money; this was then confirmed by 
the study of Anwar et al. (2024), who found that an increase in the use of e-money reduces the 

0,00

0,10

0,20

0,30

0,40

0,50

0,60

0,70

0,80

0,90

1,00

 -

 100.000

 200.000

 300.000

 400.000

 500.000

 600.000

2
0

16
Q

1

2
0

16
Q

2

2
0

16
Q

3

2
0

16
Q

4

2
0

17
Q

1

2
0

17
Q

2

2
0

17
Q

3

2
0

17
Q

4

2
0

18
Q

1

2
0

18
Q

2

2
0

18
Q

3

2
0

18
Q

4

2
0

19
Q

1

2
0

19
Q

2

2
0

19
Q

3

2
0

19
Q

4

2
0

20
Q

1

2
0

20
Q

2

2
0

20
Q

3

2
0

20
Q

4

2
0

21
Q

1

2
0

21
Q

2

2
0

21
Q

3

2
0

21
Q

4

2
0

22
Q

1

2
0

22
Q

2

2
0

22
Q

3

2
0

22
Q

4

2
0

23
Q

1

2
0

23
Q

2

2
0

23
Q

3

2
0

23
Q

4

Electronic Money Velocity of Money

https://jep.ejournal.unsri.ac.id/index.php/jep/index
https://doi.org/10.29259/jep.v23i1.23217


Jurnal Ekonomi Pembangunan, Vol. 23 (1), 123-134, June 2025 

Available at: https://jep.ejournal.unsri.ac.id/index.php/jep/index   
DOI: 10.29259/jep.v23i1.23217   125 

velocity of money. The velocity of money also fluctuates in response to changes in monetary policy 
that controls the economy at a macro level. According to economics, the velocity of money is 
determined not only by the rate of transactions by the people but also by variable factors 
representing opportunity costs. In the econometric model according to Humphrey as stated in 
Mohamed (2020), the velocity of money is generally a function of interest rates, inflation 
expectations, wealth, real income, equity returns, tastes, and technological variables. Thus, this 
study uses economic factors that are also expected to affect the velocity of money, such as real GDP, 
interest rate, exchange rate, and the composite stock price index. 

The factor of income measured by the real GDP can affect the velocity of money because it 
represents the value of goods and services produced from a country in a given period (Novitasari et 
al., 2023). According to Keynes' theory, the relationship of GDP and the velocity of money could be 
positive or negative, depending on the economic development of a country; this means that higher 
incomes lead to greater desires to use money. A study conducted by Humairoh et al. (2025) shows 
support of the theory, where an increase in GDP indicates an increase in public income due to an 
increase in public spending, thereby increasing the turnover of money. Yet, these results are 
contradictory to Nampewo & Opolot (2016); and Khanom (2019), who said that the effect is 
negative. According to liquidity preference theory, an increase in money supply reduces interest 
rates and higher income levels increase the demand for real money balances, thereby increasing 
interest rates. This theory also explains that the velocity of money fluctuates with the movement of 
interest rates; when interest rates increase, the velocity of money also increases (Mubin & Pambudi, 
2020). This means that interest rates are the price of investment funds, which is one of the indicators 
in determining individual decisions to spend money or save money (Prasetyo, 2018). Empirical 
findings such as those of Ardakani (2023); and Al-Masaeid (2022) led to positive results, while these 
are in opposition to the study by Oyadeyi (2024), who discovered that interest rates have a negative 
effect on the velocity of money.  

Friedman (1988) stated that there is an inverse relationship between stock prices and the 
velocity of money due to the wealth effect or substitution effect (Pinno & Serletis, 2016). An increase 
in stock prices indicates an increase in nominal wealth. This means that individuals are more likely 
to hold wealth in cash because the money-to-income ratio is high, and thus the velocity of money is 
low. However, high stock prices make stocks an attractive component of portfolios and create a 
substitution effect that reduces the money supply and increases the velocity of money. Another 
study by Selvasundaram et al. (2022) stated that stock market capitalization reduces the velocity of 
money. On the other hand, international economic activities are also thought to affect the velocity 
of money. In an open economy view, the exchange rate reflects the relative return of foreign 
currency to the domestic market and influences price levels and interest rates. According to Lucas 
(1988) as cited in Nampewo & Opolot (2016), the opportunistic cost of keeping wealth as domestic 
money includes domestic interest rates, foreign interest rates on bonds, and returns from exchange 
rate movements. Therefore, people can hold both domestic and foreign financial assets. If the 
domestic currency depreciates, there will be a decrease in the demand for money, because 
economic agents can substitute money with more profitable financial assets and increase money 
turnover. This statement is supported by Nampewo & Opolot (2016); and Atanasijević et al. (2022), 
where the exchange rate has a positive impact on the velocity of money; Sharma & Syarifuddin 
(2019), meanwhile, reported a negative effect.  

Therefore, based on existing theories and phenomena, the objective of this study is to examine 
how e-money and economic factors affect the velocity of money in Indonesia. This study contributes 
to fill gaps and inconsistencies on the literature of the velocity of money through e-money payments 
and economic conditions by making an empirical analysis using the latest and comprehensive data. 
In addition, it combines economic variables from previous authors, such as GDP, interest rate, and 
exchange rate; it also adds the composite stock price index variable, which has never been studied 
in Indonesia. This paper has the following organization: the next two sections provide the research 
methodology, followed by the empirical results and discussion of the findings; finally, the last section 
presents the conclusions with policy implications and suggestions for future research. 
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2. RESEARCH METHODS 

2.1. Data 

This study employed a quantitative approach using quarterly secondary time series data for the 
period from Quarter I of 2016 to Quarter IV of 2023. The data used in the study were obtained from 
official publications by Bank Indonesia (BI), the Indonesian Statistics (BPS), and the Indonesia Stock 
Exchange (IDX). The analyzed variables were the velocity of money as the dependent variable, while 
the independent variables consisted of e-money, GDP, interest rate, exchange rate, and the 
composite stock price index. The variables of nominal GDP, money supply M2, real GDP, and 
composite stock price index used quarterly data based on publications, while the value of electronic 
money transactions is summed per three months. Meanwhile, monthly data for the interest rate 
and exchange rate variables were averaged per quarter. The variables and data sources are 
described in Table 1. 
 

Table 1. The Description of Variables 

Variable Description Unit Source 

VOM Ratio of nominal GDP to broad money supply (M2) Times BI 
EM Total transaction value using e-money  Billions IDR BI 
GDP Real GDP at constant price Billions IDR BPS 
IR Central bank interest rate Percent BI 
ER Exchange rate of IDR to 1 USD  Thousands IDR BI 
CSPI IDX composite price Thousands IDR IDX 

 

2.2. Model Specification 

This study used a dynamic model with Error Correction Model (ECM). ECM is defined by its 
ability to explain both short-run and long-run impacts, and can solve problems with non-stationary 
time series data with the assistance of OLS estimation (Reviane et al., 2024). The long-run equation 
model was analyzed using multiple linear regression with an Error Correction Model (ECM) analysis 
approach to estimate the effect of e-money and economic factors on the velocity of money. The 
long-run model equation can be described as the function in Equation (1) as follows. 

 

𝑉𝑂𝑀𝑡 = 𝛼0 + 𝛼1𝐸𝑀𝑡 +  𝛼2𝐺𝐷𝑃𝑡 + 𝛼3𝐼𝑅𝑡 +  𝛼4𝐸𝑅 + 𝛼5𝐶𝑆𝑃𝐼𝑡 +  𝜀𝑡 (1) 
 

Here, 𝑉𝑂𝑀𝑡 is the velocity of money; 𝐸𝑀𝑡 is e-money; 𝐺𝐷𝑃 is real GDP; 𝐼𝑅𝑡 is interest rate; 𝐸𝑅𝑡 is 
exchange rate; 𝐶𝑆𝑃𝐼𝑡 is composite stock price index; 𝛼0 is the intercept; 𝛼1 − 𝛼5 are the 
coefficients; and 𝜀𝑡 is the error term. 

Often, in the short-run, there is an imbalance caused by factors outside the study. The ECM 
method is a tool that short-run tests relationships by adjusting corrections through error correction 
terms (ECT) to create a balance in the long-run. The short-run equation is shown in Equation 2. 

 

∆𝑉𝑂𝑀𝑡 = 𝛼0 + 𝛼1∆𝐸𝑀𝑡 + 𝛼2∆𝐺𝐷𝑃𝑡 + 𝛼3∆𝐼𝑅𝑡 + 𝛼4∆𝐸𝑅𝑡 + 𝛼5∆𝐶𝑆𝑃𝐼𝑡 + 𝐸𝐶𝑇𝑡 + 𝜀𝑡 (2) 
 

𝐸𝐶𝑇𝑡 is the error correction term. ECT can be interpreted as the speed of adjustment between 
the actual value and the expected value in one period. The probability value of the ECT coefficient 
value should be negative and significant, by which the ECM specification model is then valid. 

3. RESULTS AND DISCUSSION 

3.1. Results 

Descriptive statistical analysis describes the study variable data from the average value (mean), 
median, maximum, minimum, and standard deviation. The results of the descriptive statistical test 
are presented in Table 2. All the series are normally distributed because the mean value is larger 
than the standard deviation value, except for e-money. Furthermore, the mean-to-median ratio of 
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each variable is within the unit proximity, and the standard deviation of the data set shows a high 
variability during the sample period, except for the velocity of money and interest rate.  

 

Table 2. The Result of Descriptive Statistics  

Variables Obs. Mean Median Max. Min. Std. Dev. 

VOM 32 0.627 0.637 0.685 0.569 0.035 
EM 32 155,181 119,838 520,692 4,071 155,584 
GDP 32 2,705,539 2,706,374 3,139,085 2,264,721 229,563 
IR 32 0.048 0.047 0.067 0.035 0.009 
ER 32 14,247 14,256 15,605 13,138 6,92.378 
CSPI 32 6,072 6,179 7,272 4,538 7,26.673 

 

Stationarity is an initial requirement that should be fulfilled in the analysis of time series data. 
Non-stationary data can cause spurious regression, where the R2 value of the model is high but does 
not show a significant relationship. Data stationarity was tested using the unit root test with the 
Augmented Dicky Fuller (ADF) method as presented in Table 3. No variables were stationary at level; 
however, they became stationary at the first difference at critical value 5%. 
 

Table 3. The Result of Unit Root test  

Variables 
Level 1st Differences Integration 

Order t-Statistic Prob. t-Statistic Prob. 

VOM -1.593 0.474 -4.907*** 0.000 I(1) 
EM  1.933 0.999 -5.434*** 0.000 I(1) 
GDP -0.849 0.790 -6.816*** 0.000 I(1) 
IR -2.593 0.105 -3.259** 0.026 I(1) 
ER -0.707 0.830 -5.332*** 0.000 I(1) 
CSPI -1.807 0.370 -6.020*** 0.000 I(1) 

Note: ***, **, and * represent significance levels at 1%, 5%, and 10% respectively 
 

The cointegration test using the Engle-Granger method was conducted by regressing all 
variables and testing the stationarity of their residual values. As shown in Table 4, the residual, as 
the error correction term (ECT) variable, had a probability value below 5% significance at level. This 
implies that the equation is cointegrated or has a long-run equilibrium. This enabled ECM estimation 
to proceed. 
 

Table 4. The Result of Cointegration test  

Variable t-Statistic Prob. Conclusion 

ECT -4.497 (0.001) I(0) 
 

Table 5 presents the results of ECM estimation for both long-run and short-run effects. In the 
long-run, all independent variables used in this study affect the dependent variable. It was found 
that GDP, exchange rate, and composite stock price index positively affect the velocity of money. 
Meanwhile, e-money and interest rate had a negative effect on velocity of money. The p-value of F-
Statistic was 0.000 < the 5% α value, meaning that the independent variables jointly affect the 
velocity of money in the long-run. In addition, the value of Adj. R2 is 0.825, which means that the 
independent variable’s relationship can explain the dependent variable’s variation by 82.5%, while 
the remaining 17.5% is explained by variables outside the model. 

Table 5 also shows that the ECM model was used to estimate a short-run model with first 
difference variables and has the characteristic of including residuals or ECT from the long-run model. 
In the short-run, only the GDP variable has a significant effect, while e-money, interest rate, 
exchange rate, and composite stock price index have no significant effect on the velocity of money 
in Indonesia. However, all independent variables together still have a significant effect because the 
p-value of F-Statistic less than of critical value of 5%. The Adj. R2 value of 0.639 means that the 
independent variable’s relationship can explain the dependent variable’s variation by 63.9%, while 
the remaining 36.1% is explained by variables outside the model. 
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Table 5. The Result of Long and Short-run ECM Model 

Dependent variable = VOM 

Variables  Coefficient t-Stat Prob. 

Long-run     
Constant  0.409 3.820 0.000 
EM  -2.888 -6.252 0.000 
GDP  1.785 4.452 0.000 
IR  2.824 9.581 0.000 
ER  -3.118 -3.638 0.001 
CSPI  1.443 2.471 0.020 
R2  0.853   
Adj. R2  0.825   

Short-run      
Constant  -0.004 -1.449 0.160 
∆EM  -1.431 -1.542 0.136 
∆GDP  2.145 5.856 0.000 
∆IR  1.266 1.777 0.088 
∆ER  -7.458 -0.821 0.419 
∆CSPI  8.810 1.642 0.113 
ECT t-1  -0.748 -3.678 0.001 
R2  0.711   
Adj. R2  0.639   

Diagnostics test  F-stat Prob.  
Normality (Jarque-Bera) 0.579 0.748  
Linearity (Ramsey Reset) 1.810 0.190  
Heteroscedasticity (Breusch-Pagan-Godfrey) 0.193 0.963  
Autocorrelation (Breusch-Godfrey) 0.645 0.423  

Variance Inflation Factor  Stat.   

∆EM  1.426   
∆GDP  1.035   
∆IR  2.259   
∆ER  1.489   
∆CSPI  1.034   

 

In the model equation, the ECT value is negative with a significant probability value of 0.001 
less than 5%. As such, the ECM model used in this study is valid. The ECT coefficient value of -0.748 
indicates a fast adjustment speed of 74.85% to restore equilibrium from the short-run to the long-
run. This means that if there is a deviation in the short-run equilibrium, the variables will adjust back 
to stability in the long-run equilibrium. For robustness and reliability of the estimation results, it was 
necessary to conduct some tests on the obtained estimates. These were diagnostic tests for 
normality, linearity, heteroscedasticity, autocorrelation, and multicollinearity. As shown in Table 5, 
the Prob. value > α 5% and Variance Inflation Factor (VIF) < 10, ensuring that the model is linear, 
normally distributed, and no indication of multicollinearity, heteroscedasticity, and autocorrelation. 

3.2. Discussion 

An analysis on the velocity of money is essential in developing credible monetary policy in 
Indonesia. Understanding the velocity of money is important because it may provide valuable 
information for policymakers to measure the effectiveness of monetary policy in the country 
(Sharma & Syarifuddin, 2019). With the development of payment systems, the use of e-money has 
become an effective choice to carry out transactions; it is thus also related to the level of turnover 
in the velocity of money. Furthermore, changes in macroeconomic conditions will determine how 
people behave towards their money, which leads to variations in the velocity of money. 

Based on analysis of time series data with the ECM technique, it was found that e-money has a 
negative and significant effect on the velocity of money in the long-run. This contradicts Fisher’s 
theory, which states that the increasing use of e-money should speed up money circulation by 
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reducing cash transactions. It may occur because e-money is still seen as an alternative payment 
method. People still tend to use cash or card payments, which slows down money circulation. 
According to the 2023 Visa Consumer Payment Attitudes Study, 80% of Indonesian people still use 
cash, especially baby boomers, and 67% of the population does not adopt a cashless lifestyle (Alam, 
2024). In the 2016-2023 period, the largest average e-money transaction values each year were top-
up transactions, followed by shopping transactions, e-money transfer transactions, and e-money 
cash withdrawals. This means that people who top up e-money do not always use it for transactions, 
and may only deposit in digital wallets. In addition, it cannot be denied that the increased use of e-
money can increase cybercrime and fraud. A study by the Ministry of Communication and 
Information Technology with the Katadata Insight Center in 2021 found that the financial product 
most vulnerable to data leakage is digital wallets, with a percentage of 36.6%. This result is in line 
with the study of Anwar et al. (2024) in that the increasing value of e-money transactions will reduce 
the velocity of money in the long-run. 

This is also contradictory to the application of e-money in developed countries such as China, 
as found in a study by Hwang & Wen (2024). Digital payments facilitate transactions made by 
individuals, which makes the velocity of money faster. The massive circulation of e-money leads to 
a positive relationship with household consumption, resulting in changes in consumer behavior. Luo 
et al. (2021) also stated that the increase in money turnover due to the use of e-money is 
characterized by consumer enthusiasm for loans, interest rates, and savings, while in the short-run 
e-money insignificantly affects the velocity of money. In the Indonesian economic environment, 
cash is still being used for most transactions (Hermawan et al., 2024). Roy et al. (2021) found similar 
results, in that people still do not have optimal trust for a cashless society. Anggraini & Agustin 
(2022) also explained that the adoption of e-money has not quickly changed consumer behavior 
towards new payment systems; accordingly, its use has not been evenly distributed throughout 
society and is still on a limited scale for transactions. 

The GDP has a positive and significant effect on the velocity of money in Indonesia, in both the 
long-run and short-run. According to Fry (1998), the relationship between real per capita income 
and the velocity of money can be positive or negative, depending on a country's stage of economic 
development (Oyadeyi, 2024). Study by Altayee & Adam (2013) emphasized that velocity will 
decrease along with income growth in the early stage, but will eventually have a positive correlation 
later on. A positive relationship between the velocity of money and the GDP indicates that Indonesia 
is an advanced economy at a later stage of growth. Despite global economic uncertainty and 
inflation, Indonesia's economy still grew strong by 5.05% in 2023, exceeding the government's 
projection of 5%. The main contributors to this growth were household consumption and 
investment. This result is consistent with Keynes' theory of average consumption, which is 
influenced by income. Higher income increases the demand for money and transaction levels, which 
makes the velocity of money faster. Similar conclusions were also drawn by Pambudi & Mubin 
(2020); and Sharma & Syarifuddin (2019), who found a positive relationship between GDP and the 
velocity of money. Meanwhile, studies on developing countries as conducted by Nampewo & Opolot 
(2016); and Khanom (2019) showed a downward trend in the velocity of money, while GDP growth 
is gradually increasing. 

Interest rate, proxied by the BI rate, has a positive and significant effect on the velocity of 
money in Indonesia in the long-run. Keynes' theory explains that interest rate and the demand for 
money for speculative purposes are positively correlated. Higher interest rates reduce the people's 
desire to hold cash as the opportunity cost increases. This will encourage people to place savings in 
banks because it increases the expectation of higher returns, which in turn boosts the velocity of 
money. During an interest recession, the opportunity cost of holding money falls and its velocity 
decreases; the opposite is also true outside of a recession (Ardakani, 2023). However, in the short-
run, interest rate has no effect on the velocity of money. This may be due to the adjustment period 
between policy changes and its impact on the economy. Additionally, interest rates are often based 
on future expectations; people do not immediately respond to interest rate changes, especially in 
stable economic conditions. Al-Masaeid (2022) implied that interest rates are sticky in the short-
run, making the relationship between prices and the velocity of money weak. That is, interest rates 
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do not adjust quickly to changes in economic conditions in the immediate timeframe and remain 
stable even though other economic factors are shifting rapidly. This result is in line with the studies 
by Wasiaturrahma et al. (2019); and Novitasari et al. (2022), who found that interest rates only affect 
the velocity of money in the long-run with a positive coefficient.  

Exchange rate also negatively and significantly affects the velocity of money in Indonesia over 
the long-run. Currency depreciation raises import costs, leading to higher domestic prices (inflation). 
People also become reluctant to spend their money, slowing down the velocity of money. 
Furthermore, a decline in the velocity of money can occur when domestic investors shift their 
portfolios to foreign assets (Oyadeyi, 2024). Rather than holding on to an expensive domestic 
currency, investors may choose to diversify their portfolios into foreign assets to hedge against 
domestic risks, resulting in lower domestic money flows. The rupiah's performance against the USD 
has weakened along with the global economic slowdown. In 2018, the US-China trade war triggered 
central banks to raise interest rates. As a result, capital flows to developing countries were more 
selective and led to pressure on the rupiah. The COVID-19 pandemic in 2020 lowered the economic 
outlook, as well as Indonesia's exchange rate. Meanwhile, the exchange rate depreciation in 2023 
was caused by weakening economic growth and rising inflation in developed countries due to the 
Russia-Ukraine geopolitical war. The volatility of the exchange rate affects the behavior of 
consumers and investors, thus reducing the turnover of money. This is reinforced by study 
conducted by Fabregas & Yokossi (2022); Nampewo & Opolot (2016); and Atanasijević et al. (2022). 
However, in the short-run, exchange rate volatility has no significant effect, since the effects of 
depreciation are anticipated to be seen over time. Most industry players transact using hedging 
instruments to reduce the risk of exchange rate fluctuations. In addition, forex transactions often 
utilize pre-agreed futures contracts. This could explain why exchange rate does not immediately 
affect the velocity of money in the short-run. 

Composite stock price index, which is proxied by the IDX composite, has a positive and 
significant long-run effect on the velocity of money. According to Friedman, this positive relationship 
suggests a substitution effect between money and stocks, where holding money becomes an 
opportunity cost. This positive relationship is consistent with the results of a study by Pinno & 
Serletis (2016) in a developed country, which had the finding that stock market volatility affects the 
velocity of money significantly and positively. As stock prices rise, people prefer to invest in financial 
assets rather than to hold cash to spend or invest in the real economy. A rising composite stock price 
index indicates high stock market activity and signals economic stability, which in turn increases the 
velocity of money. Meanwhile, a decline causes many investors to withdraw funds from the stock 
market, as the flow of funds switches to safer instruments such as deposits or bonds. This in turn 
will reduce the velocity of money in the economy. This result contradicts the theory and literature 
for developing countries, as seen in Oyadeyi (2024); and Selvasundaram et al. (2022), which showed 
a negative impact towards the velocity of money. Another study by Salama (2021) supports this 
result by finding different reciprocal relationships between the velocity of money and the value of 
traded stocks. For developed economies, the value of traded stocks has a strong and positive 
response to the velocity of money, but the response is relatively low in developing economies. The 
estimation results also show that the composite stock price index has no significant effect in the 
short-run, as the stock market is viewed as a long-run investment, and thus short-run fluctuations 
do not have a major impact on daily economic decisions. 

4. CONCLUSIONS 

The conclusion of this study gives insights on the response of the velocity of money to electronic 
money payment systems and macroeconomic factors. The results reveal that in the long-run, the 
velocity of money decreases amid technological advances that increase the use of e-money. This 
happens because people still trust cash as the medium of exchange in transactions. For economic 
factors, exchange rate shows a negative impact as the rupiah's performance against the USD has 
weakened in recent years because of the global economic crisis. Meanwhile, GDP, interest rate, and 
composite stock price index have a positive and significant effect to the velocity of money, which 
proves that Indonesia is a developed country with a quite solid economic condition. Additionally, in 
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the short-run, e-money, exchange rate, interest rate, and composite stock price index have no 
significant effect, while GDP has a positive effect. This can be attributed to these factors adjusting 
slowly to economic fluctuations and having no impact on the velocity of money. 

Given the importance of e-money in facilitating transactions, the study suggests that 
governments should actively promote and support the expansion of e-money payment systems, 
especially in rural areas. This can be achieved by advancing technological infrastructure and 
diversifying digital financial products to make electronic payments more accessible and efficient. 
Encouraging greater adoption of e-money could improve transaction speed and enhance financial 
inclusion. Furthermore, the study emphasizes the government's crucial role in maintaining 
economic stability, as fluctuations in economic factors significantly affect the velocity of money. 
Stable macroeconomic conditions foster confidence in the economy, leading to healthier financial 
activity and more robust money circulation. A suggestion for future study is to provide broader 
insights into global trends by incorporating cross-country data. In addition, developing models with 
greater complexity may improve upon existing study. 
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