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Measuring the impact of adopting artificial intelligence
technologies on promoting sustainable development: An applied
study in China for the period (2000-2023)

Prof. Dr. Shaimaa Mohammed Najib Jameel / University of Zakho
/ Iraq

Abstract:

This research aims to measure the quantitative impact of adopting artificial
intelligence technologies on enhancing sustainable development indicators. The
study is applied to the Chinese economy during the period (2000-2023). Based
on a theoretical framework combining endogenous growth theory and the green
growth model, the study is based on the premise that artificial intelligence
represents an internal knowledge production factor capable of raising the total
productivity of production factors and improving the efficiency of resource
allocation. This positively impacts the economic, social, environmental, and
institutional dimensions of sustainable development. The study used the ARDL
model of the EViews 12 software to estimate short-term and long-term
relationships. Sustainable development is measured using the per capita GDP as
the dependent variable, while several explanatory variables were introduced.
These include an indicator representing artificial intelligence technologies
(expenditure on Al technologies as a percentage of gdp), an indicator
representing the environmental dimension (CO2 emissions in metric tons from
fossil fuels), and the social dimension through the human capital indicator
(expenditure on education as a percentage of GDP). The institutional dimension
index, represented by the quality of institutions (through the green energy
investment index as a percentage of total energy), contributes to providing a
standard guide that supports the adoption of sustainable digital transformation
policies as a tool for achieving the Sustainable Development Goals.

Keywords: Artificial Intelligence, Sustainable Development, Green Growth,
Human Capital
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The impact of artificial intelligence on economic growth in China
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Sustainable Economic Growth: Focused on the Mediating Effects of Industrial Structural
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At first difference At Level Series

Intercept Trend & Nona Intercept Trend & Nona
Intecept Intecept
Y -1.249396  -1.745505  0.247392 -4.052765  -4.085960 -3.984623
Prob  0.6346 0.6975 0.7491 0.0053 0.0214 0.0004
X1 -2.903870  -2.808042  -0.799902 -3.755980  -4.242749 -4.002359
Prob  0.0626 0.2104 0.3574 0.0129 0.0196 0.0005
X2 -3.756619  -3.987894  0.673982 -5.005583  -4.890612 -5.004819
Prob  0.0099 0.0251 0.8532 0.0008 0.0046 0.0000
o X3 -2.852554  -4.003703  -2.255600 -4.855655  -15.28887 -7.722565 JRWAL
Prob  0.0667 0.0235 0.0261 0.0010 0.0001 0.0000
=) X4 -3.127663  -2.931599  -0.363585 -8.028072  -8.304770 -8.203319 sl
Prob  0.0384 0.1715 0.5419 0.0000 0.0000 0.0000

EViews 12 b, ol 2 e sl
ARDILz34 puis .2
(1) JKad oy (ARDL) pusccdd 230ll Gy ellY) 558 wad g dradd LS Lt o e |3
Akaike, (Akaike Information Criteria)lal iy (2,0 ,1,1,0) o Al clay¥) 378 0f oz
AN sl 3Ll AIC (5 0o 0 e 351 29 (1973)
J sl a0 (1) ISl

Akaike Information Criteria (top 20 models)

13.00
12.75 T
12.50 i
12.2s5 i
12.00 |
A1L. 75 ;
11.50 %
11.25 |
11.00 !

—
=
=53
=
=
=

Modell0 -

Model9 ——

Mode -

Modell -

Model12 -

Model -
Model1§ -
1) -
1112 -
1) S —

EViews 12 b, oz Jo slaeVU 26U slasl 0 2 jbald

(Bounds Test)djell JulSdt jles .3
e bl (s b s (Bounds Test) slrals Sl jlast daze

20



&5 ally Entahill polall Egloll &Sy o &l oW A Ly 351

At oSS sy (HT): i 08 v/
kit ey A sgdd) o disg Llall 0l e ST 29 (8.794830) adlly F 2w oty (2) Jadl o
Codl Jo GV s 0 V) alb 45l5 B 392y o a5 Ak Bn d)l gl om0 el Slgtae
Bta JolSS sgmg e o a8 g pdall bbby el Geoidly AP Y0 ellao¥) lSTUL Lgll jslally
pin oSS dla 0 (6 izl gadly GDP% ellao¥1 oS Lsll bdly ol Jo SBYI a0y
el )l Ol iz o
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic  Value Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 8.794830 %10 2.2 3.09
K 4 %5 2.56 3.49
%2.5 2.88 3.87
%1 3.29 4.37
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ARDL Error Correction Regression

Dependent Variable: D(Y)

Selected Model: ARDL (2, 0, 1, 1, 0)

Case 2: Restricted Constant and No Trend

Time: 04:39 Date: 2/28/26

Sample: 200001 2023Q4
Included observations: 91

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.

21



&5 ally Entahill polall Egloll &Sy o &l oW A Ly 351

D(Y(-1)) 0.948934  0.037983 24.98328 0.0000
D(X2) -11.89042  2.805324 -4.238517 0.0001
D(X3) 6.604182  1.557065 4.241430 0.0001
CointEq(-1) -0.040253  0.005380 -7.482420 0.0000
R-squared 0.936254  Mean dependent var 41.24989
Adjusted R-squared  0.934056  S.D. dependent var 232.3948
S.E. of regression 59.67790  Akaike info criterion 11.05876
Lazel 2Ll Sum squared resid 309846.3  Schwarz criterion 11.16913 Jos o yald
) Log likelihood -499.1736 Hannan-Quinn criter.  11.10329 .
e Durbin-Watson stat  0.390782 N
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Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.

X1 37.2267 166.4288  2.236552 0.0280
X2 -91.14341 28.79479 -3.165275 0.0022
X3 63.45959 12.81348  4.952563 0.0000
X4 57.55146 27.18458 3.547724 0.0255
C -4033.804 2238.197 -1.802255 0.0752
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Y = 37.2267 x X1 + 91.1434 * X2 — 63.4596 x X3 + 57.5515 * X4
—4033.8035C
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ARDL Error Correction Regression
Dependent Variable: D(Y)
selected Model: ARDL (2, 0, 1, 1, 0)
case 2: Restricted Constant and No Trend
Date: 02/28/ 26Time: 04:39
sample: 2000Q1 2023Q4
Included observations: 91
ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(Y(-1)) 0.948934 0.037983 24.98328 0.0000
D(X2) -11.89042 2.805324 -4.238517 0.0001
D(X3) -6.604182 1.557065 -4.241430 0.0001
CointEq(-1)* -0.040253 0.005380 -7.482420 0.0000
R-squared 0.936254 Mean dependent var 41.24989
Adjusted R-squared 0.934056 S.D. dependent var 232.3948
S.E. of regression 59.67790 Akaike info criterion 11.05876
Sum squared resid 309846.3 Schwarz criterion 11.16913
Log likelihood -499.1736 Hannan-Quinn criter. 11.10329
Durbin-Watson stat 0.390782
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.7807 Prob. F(2,80) 0. 2540
Obs*R-squared 0.6538 Prob. Chi-Square (2) 0. 1840
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i)l Of (7)) Jodl oo :Heteroscedasticity Test: ARCH il ol dSin jlast (2
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Heteroscedasticity Test: ARCH
F-statistic 2.47661 Prob. F (1,90) 0.1022
Obs*R-squared 2.70524 Prob. Chi-Square (1) 0.1000
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Series: Residuals
Sample 2000Q3 2023Q1

8 Observations 91
6 _—— Mean -6.62e-13
Median 1.098677
Maximum 116.8791
4 Minimum -132.3732
Std. Dev. 58.67484
2 I II I Skewness -0.221075
I I I Kurtosis 2.244231
0 . .. . .. Jarque-Bera  2.907009
-120 -80 -40 0 40 80 120 Probability 0.233750
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