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Abstract

This study aims to measure the extent of e-commerce's contribution to the
sustainable development of EU countries from 2010 to 2023. The following
composite indicators have been relied upon: people's online purchases, the
volume of e-commerce sales of enterprises to reflect the independent variable
of e-commerce, and the CO2 emissions index from the production perspective
of sustainable development. Using Eviews 12 and the ARDL model.

The study also relied on the historical, descriptive and analytical method.
The results of the estimate showed that there was a long-term balance between
the independent variable in the sample study, as the relationship was reverse
for the impact of the variable of people's online purchases on CO2 emissions
from a production perspective, and for the index of the volume of enterprises'
e-commerce sales and CO2 emissions from a production perspective the
relationship was dismantled.

Keywords: E- commerce, sustainable development, European Union. Online

purchases by individuals. The volume of sales of institutions in the field of e-
commerce. Carbon dioxide emissions CO2
JEL: P46, O3 |F16
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(ADF yghaoll g Sos alasunly gl o jlas) (2-2) o3y Jgur

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
CcO2 IPI SETE

With Constant t-Statistic -1.5121 2.3714 -1.2156
Prob. 0.4961 0.9997 0.6332

nO nO nO
With Constant & Trend t-Statistic -2.9577 -0.7595 -2.1566
Prob. 0.1855 0.9356 04714

nO (2]0) nO
Without Constant & Trend t-Statistic -1.4913 44114 0.6428
Prob. 0.1223 0.9997 0.8418

nO nO nO

At First Difference

d(CO02) d(pPn d(SETE)
With Constant t-Statistic -3.5941 -1.3817 -4.3255
Prob. 0.0239 0.5476 0.0072

*% no *kk
With Constant & Trend t-Statistic -3.4690 -6.6678 -4.2279
Prob. 0.0896 0.0016 0.0301
Without Constant & Trend t-Statistic -3.3372 0.1431 -4.1899
Prob. 0.0031 0.7056 0.0006

* k% no *kk

Notes:

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant
b: Lag Length based on SIC

c: Probability based on MacKinnon (1996) one-sided p-values.
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Dependent VVariable: CO2
Method: ARDL

Date: 05/01/24 Time: 22:21
Sample (adjusted): 2013 2023

Included observations: 11 after adjustments

Maximum dependent lags: 3 (Autom atic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): IPI SETE

Fixed regressors: C
Number of models evalulated: 27
Selected Model: ARDL(3, 1, 2)

Variable Coefficient Std. Error t-Statistic Prob.*
co2¢-1) -0.630084 0.094499 -6.667590 0.0218
CcoO2(-2) 0.574752 0.143698 3.999730 0.0572
CcO2((-3) -0.853747 0.072228 -11.82020 0.0071
1P1 -0.106952 0.011760 -9.094313 0.0119
IPI(-1) 0.028367 0.014704 1.929252 0.1935
SETE 0.030282 0.007146 4.237526 0.0514
SETE(-1) 0.088655 0.009062 9.783246 0.0103
SETE(-2) 0.051790 0.010554 4.907014 0.0391
C 7.060909 0.645203 10.94370 0.0082
R-squared 0.997608 Mean dependent var 3.181938
Adjusted R-squared 0.988039 S.D. dependent var 0.192372
S.E. of regression 0.021039 Akaike info criterion -4.953270
Sum squared resid 0.000885 Schwarz criterion -4.627719
Log likelihood 36.24298 Hannan-Quinn criter. -5.158484
F-statistic 104.2568 Durbin-Watson stat 2.500207

Prob(F-statistic) 0.009534

*Note: p-values and any subsequent tests do not account for model

selection.
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Akaike Information Criteria (top 20 models)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 80.82614 10% 2.63 3.35
K 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 413 5
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ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(CO2(-1)) 0.278995 0.043609 6.397683 0.0236
D(C02(-2)) 0.853747 0.044911 19.00960 0.0028

D(IPI) -0.106952 0.003090 -34.61362 0.0008

D(SETE) 0.030282 0.003839 7.887059 0.0157
D(SETE(-1)) -0.051790 0.004040 -12.82074 0.0060
CointeEq(-1)* -1.909079 0.067150 -28.42994 0.0012

R-squared 0.995714 Mean dependent var -0.043721
Adjusted R-squared 0.991428 S.D.dependentvar 0.143719
S.E. of regression 0.013306 Akaike info criterion -5.498724
Sum squared resid 0.000885 Schwarzcriterion -5.281690
Log likelihood 36.24298 Hannan-Quinn criter. -5.635533
Durbin-Watson stat 2.500207
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
IPI -0.041164 0.001987 -20.71822 0.0023
SETE 0.089429 0.007862 11.37552 0.0076
C 3.698594 0.044056 83.95232 0.0001

EC =CO2 - (-0.0412*IPIl + 0.0894*SETE + 3.6986 )
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.747233  Prob. F(1,1) 0.5462
Obs*R-squared 4.704330 Prob. Chi-Square(1) 0.0301
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.273864 Prob. F(8,2) 0.9253
Obs*R-squared 5.750542 Prob. Chi-Square(8) 0.6752
Scaled explained SS 0.182771 Prob. Chi-Square(8) 1.0000
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4
Series: Residuals
Sample 2013 2023
5 Observations 11
Mean 8.88e-16
Median -0.001474
2 | Maximum 0.019822
Minimum -0.010419
Std. Dev. 0.009409
Skewness 0.899831
14 Kurtosis 2.922893
Jarque-Bera 1.487167
0 Probability 0.475407

-0.01 0.00 0.01 0.02
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