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Introduction  

Information and communication technology development has transformed Indonesia's 
economic landscape, mainly through the rapid growth of electronic commerce (e-
commerce). Based on APJII (2024) data, the number of internet users in Indonesia in 2024 
has reached 221.56 million out of a total population of 278.69 million, with a penetration rate 
of 79.5%. This substantial growth in internet penetration has created a solid foundation for 
developing the digital economy, especially the e-commerce sector, one of the main drivers of 
the national economy. 

The phenomenon of e-commerce growth in Indonesia has shown an impressive trend 
over the last decade. A study conducted by Deloitte (2021) revealed that the contribution of 
e-commerce to the Indonesian economy continues to increase significantly, with consistent 
growth since 2013. The rapid acceleration of e-commerce growth is strongly supported by 
the dominance of millennial consumers and Generation Z, who are digital natives and tech-
savvy (Kredivo Group, 2023). This digital transformation is changing people's consumption 
patterns and impacting the regional economic structure, as reflected in Gross Regional 
Domestic Product (GRDP). In the context of regional economic growth, Anggraeni et al. 
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(2024) research shows that the value of e-commerce transactions in Indonesia has reached 
a penetration level of 78% of total retail transactions, indicating the sector's great potential in 
encouraging regional economic growth. This development is in line with the efforts of the 
government to accelerate digital transformation and equitable economic development 
throughout Indonesia. Micro, Small, and Medium Enterprises (MSMEs), the backbone of the 
regional economy, have undergone a significant transformation through the adoption of e-
commerce. MSMEs contribute 60.6% to the Gross Domestic Product (GDP) nationally and 
absorb 107.6 million workers in Indonesia (Ramli, 2020). Integrating MSMEs into the e-
commerce ecosystem has opened up new opportunities to increase their contribution to the 
GRDP. 

The dynamics of e-commerce growth in Indonesia are inseparable from the vital role of 
infrastructure and internet connectivity. The APJII survey shows that the internet penetration 
rate, which reached 79.5% at the beginning of 2024, has increased by 1.31% compared to 
2023. This increase in internet accessibility catalyzes the growth of e-commerce 
transactions in various regions of Indonesia. Studies on the impact of e-commerce on GRDP 
are becoming increasingly relevant, considering the contribution of this sector is projected to 
reach 24.1% of the total retail market in the coming year (Statista, 2022). This consistent 
growth reflects structural transformations in the economy of regions where digital economic 
activities are increasingly integrated with traditional sectors. 

Based on this background, this study aims to analyze the impact of e-commerce on 
GRDP in Indonesia during 2013-2024 by using two main variables, namely the value of e-
commerce transactions and the number of internet users. This analysis is crucial considering 
that Indonesia has become the e-commerce market leader in the ASEAN region, contributing 
52% of the total regional e-commerce revenue. An in-depth understanding of the relationship 
between e-commerce and GRDP will provide an empirical foundation for more targeted and 
effective digital economy policymaking. Through a comprehensive approach to analyzing 
historical data from 2013-2024, this study is expected to reveal significant patterns and 
trends in the relationship between e-commerce growth and GRDP. The results of this 
research will contribute to the development of academic literature on the digital economy 
and can be a valuable reference for stakeholders in formulating policies for the sustainable 
development of the digital economy at the regional level. 

Method 

This quantitative descriptive research examines the complex relationship between e-
commerce transactions and the number of internet users as an independent variable and its 
effect on the Gross Regional Domestic Product (GRDP) in Indonesia as a dependent variable. 
This approach was chosen because it can provide a systematic overview of the relationship 
between the development of e-commerce and regional economic growth through numerical 
data and statistical analysis. This study uses secondary data in a time series, analyzing a 
decade of economic and technological transformation from 2013 to 2024. The selection of 
this period considers the significant growth phase of e-commerce in Indonesia, where, 
according to Globe Newswire (2024), the value of e-commerce transactions is projected to 
reach USD 44.7 billion by 2024, with an annual growth rate of 10.65%. This research aims to 
uncover the individual and combined impacts of the development of e-commerce and the 
expansion of internet users in Indonesia on the trajectory of regional economic growth in 
Indonesia. Data collection is carried out through documentation studies by accessing the 
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official portal of the relevant institution, namely the Central Bureau of Statistics (BPS) for 
Indonesia's GRDP data, Indonesian Internet Service Providers Association (APJII) for internet 
user statistics, as well as the Ministry of Trade of the Republic on Indonesia, Statista, and 
Lokadata for e-commerce transaction data. The collected data will then go through a 
processing stage that includes tabulation and standardization of units, as well as adjustment 
of periods to ensure consistency of analysis. 

Internet user statistics serve as an independent variable that is important in this 
research, and they serve as the primary indicator of the potential of the digital economy. 
Users represent the fundamental driving force behind the growth of e-commerce, which 
actively participates in the digital market and drives demand within the online ecosystem. 
Their role is more than just consumption, as they contribute to the broader digital 
transformation of the Indonesian economy and the subsequent growth pattern. Economic 
growth, measured through long-term GRDP expansion, is a dependent variable in the 
framework of this study. This deliberate measurement does not include the effects of 
population growth and structural economic changes to focus on economic development. 

This study employs the primary analysis technique of the multiple linear regression of 
Ordinary Least Squares (OLS). This method was selected due to its established reliability in 
estimating the regression function outside the sample and its capacity to minimize the 
deviation between the calculated results and the actual observations. The OLS approach 
provides a more straightforward and accessible methodology than alternative linear 
regression modeling techniques while upholding statistical rigor and precision in analysis. To 
ensure the highest level of accuracy and eliminate the potential for human error in statistical 
calculations, the study utilized the Eviews statistical software. This computer program 
processes complex statistical operations with a configured confidence level of 95% (α = 
0.05), thus providing robust statistical validation for research findings. This methodological 
approach allows for a comprehensive analysis of how digital transformation affects 
Indonesia’s economic landscape, mainly through e-commerce and internet adoption. This 
research methodology has been carefully designed to capture the nuanced relationship 
between digital adoption and economic growth while maintaining the validity and reliability of 
statistics. Through this approach, this research aims to contribute meaningful insights to 
understanding how technological advancements and digital trade affect economic 
development in the Indonesian context. The following is the equation of the OLS model used 
in the test in this research:  

PDRBt = β0 + β1 NTEt + β2 PIt + εt 

where:  
PDRBt      = Gross Regional Domestic Product  
β0; β1; β2  = constant  
NTEt        = Economic Transaction Value  
PIt            = Internet User 
εt              = error term  
t               = sector time 

Results and Discussion 

A. Classical Assumption Test  

1. Normality Test 
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The data normality test is used to determine and measure whether the data obtained 
has a normal distribution and whether it comes from a population with a normal distribution 
(Gunawan, 2020). Data is stated to be generally distributed if Jarque Bera > chi-squares 
and/or the probability (p-value) is > α = 5%. 

 

Figure 1. Normality Test Results 

The result of the probability test for normality of 0.351162 is greater than α = 5% (0.05). 
Therefore, it can be concluded that the data is distributed normally.  

2. Multicollinearity Test  

The multicollinearity test aims to determine whether a regression model exhibits a 
correlation between independent variables or among independent variables (Ghozali, 2016). 
The VIF (Variance Inflation Factors) method can be used for the multicollinearity test. If the 
VIF value is more significant than 10.0, it is indicated that multicollinearity is present; 
conversely, if the VIF value is less than 10.0, the regression model may be considered to have 
passed the multicollinearity test (Ghozali, 2016). 

 

Figure 2. Multicollinearity Test Results 

Based on the study’s results, there was no multiple linear relationship in all variables 
free, including the VIF values of e-commerce transaction records and internet users, 
respectively, which were 5.028666 and 5.028666, where the value did not exceed 10.0. 
Therefore, it can be concluded that this regression model has passed the multicollinearity 
test, as stated in the test results. 
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3. Heteroscedasticity Test 

Heteroscedasticity tests are performed on regression models to assess whether there 
is a variance inequality of the residual in another observation (Juliandi et al., 2014). One of 
the methods that can be employed to detect the presence or absence of symptoms of 
heteroscedasticity is the White test. If the Prob. Obs*R-squared < 0.05, it is concluded that 
the data exhibits symptoms of heteroscedasticity or that the assumption of the 
heteroscedasticity test is not met. Conversely, if the value of Prob. Obs*R-squared > 0.05, 
then the data does not exhibit symptoms of heteroscedasticity, or the assumption of the 
heteroscedasticity test has been satisfied. 

 

Figure 3. Heteroscedasticity Test Results 

The heteroscedasticity test table shows that the Probability Obs*R-squared value is 
0.0810. This indicates that the value of 0.0810 is greater than the value of α = 0.05. Therefore, 
it can be concluded that the data do not exhibit symptoms of heteroscedasticity or that the 
heteroscedasticity assumptions have been fulfilled (passed the heteroscedasticity test).  

4. Autocorrelation Test  

Autocorrelation tests can detect the presence or absence of relationships between 
residuals in regression models using the Durbin-Watson (DW) method. This method was 
developed by assuming that the perturbation variable relates only to the perturbation 
variable of the previous period (first lag), which is known as the first-order autoregressive 
model (autoregressive = AR1), and the independent variable does not contain the 
independent variable that is the lag of the dependent variable (Widarjono, 2023). According 
to Widarjono (2023), the criteria for determining the presence or absence of autocorrelation 
are as follows. 

a. If 0 < d < dL, then there is a positive autocorrelation.  
b. If dL < d < dU, then it is suspected that there is a positive autocorrelation (hesitation).  
c. If dU < d < 4-dU, then there is no autocorrelation.  
d. If 4-dU < d < 4-dL, then it is suspected that there is a negative autocorrelation 

(hesitation).  
e. If 4-dL < d < 4, then there is a negative autocorrelation. 

Heteroskedasticity Test: White

Null hypothesis: Homoskedasticity

F-statistic 39.66249     Prob. F(5,4) 0.0017

Obs*R-squared 9.802286     Prob. Chi-Square(5) 0.0810

Scaled explained SS 8.225049     Prob. Chi-Square(5) 0.1443
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Figure 4. Regression Analysis Results 

 

Figure 5. Durbin-Watson Table with α = 0.05  

The regression analysis results table (figure 4) shows that n = 10, k (independent 
variable) = 2, and Durbin-Watson statistical results = 1.941809. Based on the Durbin-Watson 
table with α = 0.05 (figure 5), the following results are obtained:  

- dL value = 0.697  
- 4-dL value = 3.303  
- dU value = 1.641  
- 4-dU value = 2.359  
- Value d (Durbin Watson) = 1.941.  

Dependent Variable: PDRB

Method: Least Squares

Date: 12/20/24   Time: 11:38

Sample: 1 10

Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.  

C 6.44E+09 1.26E+09 5.102717 0.0014

NTE -6.46E-07 2.90E-06 -0.222994 0.8299

PI 23.42173 10.97412 2.134270 0.0702

R-squared 0.729436     Mean dependent var 9.99E+09

Adjusted R-squared 0.652132     S.D. dependent var 1.33E+09

S.E. of regression 7.82E+08     Akaike info criterion 44.03600

Sum squared resid 4.28E+18     Schwarz criterion 44.12678

Log likelihood -217.1800     Hannan-Quinn criter. 43.93642

F-statistic 9.435941     Durbin-Watson stat 1.941809

Prob(F-statistic) 0.010303
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Thus, the Durbin-Watson autocorrelation test results indicate that dU < d < 4-dU = 1.641 
< 1.941 < 2.359. This suggests that the data does not have autocorrelation or that the 
regression model has passed the autocorrelation test. 

B. Statistical Hypothesis Testing  

1. T-test (Partially) 

The t-test was conducted to detect the partial impact of independent variables on the 
dependent variable at a significant level α = 5 percent of Cateris paribus. The test criteria t-
statistic (Ghozali, 2016) is that if the significant value of the t-test is > 0.05, there is no impact 
between independent and dependent variables. Meanwhile, if the significance of the t-test is 
< 0.05, it means that there is an impact between independent and dependent variables. 

Based on the regression analysis results (figure 4), several t-test (hypothesis test) 
results analyses, including the following, can be concluded. 

a. The value of e-commerce transactions has a t-statistic value of -0.222994 and a Prob 
value (Significance) of 0.8299 (>0.05). Thus, the value of e-commerce transactions 
has a non-significant effect on regional economic growth.  

b. The number of internet users has a t-statistic value of 2.134270 and a Prob value 
(Significance) of 0.0702 (>0.05). Thus, the number of internet users has an 
insignificant effect on regional economic growth. 

The results of the t-test that show the absence of significant impact can be explained 
through interrelated fundamental factors. First, traditional sectors and manufacturing 
industries still dominate Indonesia’s economic structure. GRDP, as an indicator of regional 
economic growth, is more impacted by conventional sectors such as agriculture, mining, and 
the processing industry. Despite the increase in internet users and the value of e-commerce 
transactions, its contribution to GRDP is still relatively small compared to these sectors. 
Second, there is a significant digital divide between regions in Indonesia. Uneven internet 
infrastructure causes the penetration of digital technology and e-commerce to be 
concentrated in certain regions, especially in Java and big cities. This results in the economic 
impact of digital activities not being reflected evenly in the calculation of the national GRDP. 
Third, the characteristics of e-commerce transactions in Indonesia have some statistical 
limitations. Many e-commerce transactions occur in the informal economy or are not well 
recorded, so they are not included in the calculation of GRDP. In addition, most e-commerce 
transactions represent a shift from conventional transactions to digital platforms rather than 
creating new economic value. Fourth, there is a lag effect or time lag between the increase in 
internet usage and e-commerce transactions and their impact on GRDP. Digital 
transformation takes time to produce a multiplier effect in the economy, including increased 
productivity and efficiency that can contribute to GRDP. Fifth, the methodology of measuring 
GDRP conventionally may not fully accommodate the added value generated by the digital 
economy. Digital economic activities have unique characteristics that differ from traditional 
economic activities, such as network effects and intangible value, which are difficult to 
measure using the existing GRDP calculation method. 

The insignificance in the t-test does not mean that internet users and e-commerce 
transactions have absolutely no role in the economy. On the contrary, it shows that the 
relationship between these variables is complex and requires a more comprehensive 
analytical approach. In conclusion, several structural, methodological, and temporal factors 
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explain the insignificance of the relationship between the number of internet users and the 
value of e-commerce transactions on Indonesia’s GRDP in the T-test. Understanding these 
factors is important for the development of more effective digital economy policies in the 
future. 

2. F test 

The statistical F test determines the collective impact of all independent variables on 
dependent variables. The testing criterion is that if the significant value of F is less than 0.05, 
it can be concluded that independent variables simultaneously affect dependent variables or 
vice versa (Ghozali, 2016). Based on the results of the regression analysis (figure 4), it is 
known that the F-statistic value is 9.435941 with a Prob value (F-statistic) of 0.010303 
(<0.05); thus, it can be concluded that the value of e-commerce transactions and the 
number of internet users has a significant simultaneous effect on regional economic growth. 

3. Determination Coefficient Test (R2)  

The determination coefficient (R2) test aims to measure the model's ability to explain 
the impact of independent variables on dependent variables (Kuncoro, 2019). If the value of 
Adjusted R Square (R2) is close to 1, then the independent variable can explain the variation 
of the dependent variable well. Based on the regression analysis results (figure 4), it is known 
that the Adjusted R Square value is 0.652132, so it can be concluded that the contribution of 
e-commerce transactions and the number of internet users to regional economic growth 
simultaneously is 65.21%. Meanwhile, the remaining 34.79% is impacted by other variables 
outside this study.  

Conclusion 

This study aims to analyze the impact of digital technology developments on the 
Indonesian economy in the 2013-2024 period by focusing on two independent variables, 
namely the value of electronic commerce transactions (e-commerce) and the number of 
internet users. Based on the data analysis that has been carried out, the research results 
show that the increase in e-commerce activity has a positive correlation, which is significant 
to Indonesia's economic growth. However, the insignificance in the t-test does not imply that 
internet users and e-commerce transactions have no role in the economy at all. On the 
contrary, this indicates that the relationship between these variables is complex and requires 
a more comprehensive analytical approach. 

This positive correlation indicates a fundamental transformation in transaction 
patterns in the economy of the Indonesian people from a conventional system to a digital-
based system. Furthermore, this study proves that the growth in internet users contributes 
significantly to the increase in Gross Regional Domestic Product (GRDP) in Indonesia. There 
is a clear causal relationship between the number of internet users and the strengthening of 
national economic fundamentals. The results of statistical analysis show that these two 
variables – the value of electronic trade transactions and the number of internet users – 
simultaneously contribute 65.21% to Indonesia's economic growth. Meanwhile, 34.79% of 
the variation in economic growth is explained by the variables beyond the scope of this study. 
The data confirms the significance of digital transformation in contemporary Indonesian 
economic development. 
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