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Abstract: This research aims to examine the impact of digital transformation on
achieving the Sustainable Development Goals (SDGs) in a sample of low-income
countries during the period 2005-2024. The study focuses on three key variables:
internet usage, access to electricity, and GDP per capita. Using panel data for eight
developing economies, the research applies econometric models (Pooled OLS, Fixed
Effects, Random Effects) along with the Hausman test to determine the most
appropriate specification. The results reveal that an increase in internet usage does not
necessarily improve sustainable development indicators; in some cases, the effect is
even negative due to unproductive uses of technology. Moreover, access to electricity
showed a negative and significant relationship with sustainable development in certain
models, reflecting the absence of productive utilization of energy. GDP per capita was
found to have no significant effect, indicating that economic growth alone is insufficient
to ensure sustainable development without institutional reforms and fair income
distribution. The findings highlight that the Fixed Effects model is the most suitable,
emphasizing the structural heterogeneity among the countries under study. The research
concludes that digital transformation does not automatically translate into
developmental gains; rather, it requires targeted policies to promote the productive use
of technology and energy, alongside stronger institutions to steer digitalization toward
sustainability objectives.
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SDI INTER ELC GDPP
Mean 48.19455 1.61735 2.89228 22.23144
Median 47.86046 1.79038 2.80130 21.8578
Maximum 4.00322 4.581901 24.8285 58.44787
Minimum -1.43548 0.26236 20.5288 36.619
Std. Dev. 1.30681 0.89963 1.187583 5.09365
Skewness -0.35275 -0.159912 0.536554 -0.178181
Kurtosis 2.23888 2.88565 1.95526 2.37050
Jarque-Bera 7.180301 0.7690891 14.95355 3.488357
Probability 0.027594 0.6807605 0.0005660 0.1747884
Sum 258.77616 462.76517 3557.0312 7711.1295
Sum-sq.Dev 271.5356 128.68329 224.24648 4125.30725
Observation 160 160 160 160
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Aol visal) Lpaiill (§at 8 agnii (e N Joaill 3305 O anill A 3 5 W o(r = 0.486, p < 0.01) Lalxinsall Ayl
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Variable SDI INTER ELC GDP
SDI 1 0 0 0
INTER '3?0600 ! ) 0 0
ELC 1 0,000 ! 0
- * *
Ginie d.l 05478 :gg; '.109173 !

*_ Correlation is significant at the 0.01 level (2-tailed)
.Correlation is significant at the 0.05 level (2-tailed) .*
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Model Poold Fixed Random
B 90.8398 126.5387 125.2427
(0.0153)** (0.0001)%** (0.0000)***
33918 1.8273 1.9508
LnINTER (0.000)** (0.0000)*** (0.0000)***
2496123 20.66687 71,0863
LnELC (0.0015)*** (0.5477) (0.3109)
114353 3.4880 33825
LnGDPP (0.4177) (0.0135)** (0.0123)**
R-squared 0.80 0.97 0.72

1z ladll Cpp dapdlall g LAY o

e (e 3y 3 Jsal) G Al G358 21590 o () el Fixed Effects g3 sad o8 daala (R?) paail) Jolas dag ¢ L)
Al ol il 23 sa cnd ) ) Glas g JLEAY A3 il acay 138 5 Aalaioal) paiil) yige b Gl

g opdl Jalad o

Cala g danh e M&ch\w\w\wgﬂsuﬂlﬁuhg@)\ Jsail) of ) e ale JSy bl
Al e 3 gan iy alaBY) saill 1 o LS Al jeSh) Agall Al aladind A8 s A sall A jalall (5 i o Y|
Al 3 3e3 e 3S 55 ol (i daladl i) (ld ¢ L 5 il all 318 5 dpe Laia W) Allanl) 8 Clipasd ) a5
e jlue s saill dpa 8 e B a8 4, B Gl se sl g col jeSU 5 Lia ol 3N i)

- gy LA sl

g8 3 ga s oSy Lo ¢ (p < 0.05)es) sa A3l Al 23 0as o (£) Jsandl 8 Qlas sl lial) il & ekl
ld sl G Al bl Hall 8 A 3l dpeal oS5 ) ) pe il 138 Lelalad Sy Y Jsall G 430 8
(Baltagi, 2021).435l delaia¥) 5 AnlaBy) (ailadll

Olengla LA 3(£) Jgaal)

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Cross-section random 8.6521 v 0.0343**

**p-value is significant at 0.05 level

laa ¢ g lalitig
clalisiay)
A5 edaall Lnidie Jsall & dalvivuall dpaiil) Jdise Slo (s gima s bl S A1 OIS s Y aladdial of ) il s )

Ay o Aoy 8 Aaltiveall dgatill il (Gad 8 agey (Bl Jail) G (g A Aiand) A il daia e e
A gatil) g aliY) Y aall gad aslaladiul 4

ela b (daall Acaidin Jsall 8 Aalioall daiill e o) 314l 0S5 Al el 56l e Jseanl) of i) @ jelaf LS Y
Dl Ty 0 ol Lo A 5eSh) g sill A gl (5 50al) A0 gana (S L 55 Al el (amy 8 Ll o il
e ol 4palaB) il s alsy) dail) s

e Jtiaay ssie il Al 05 Al ( Maal) sl ) e 2l ual b Jiadal) gl sail) o gl cadl Y
Gaiat) B8 e oam 5 aSI) paill (o (Say 1385 Ciimm s Jals Sl VLA (any (B el U dalsiusall el 55
) sl aladind 30S 5 JAa ) 5 Allae Cpaniai laun s dpusns 3 ClaSlaly )iy ol Lo el iosall dyail

ISSN:2222-2995 E-ISSN:3079-3521 Vol. 15 No.4 Part (2) Supplement (1) 203



caladl jaigall dgany Galddl asd) (V) Ggalall (Y) soadl (£) axdi (Vo) alaal)
IRHDI caladl il Gl gis il — eSS Analy — SLatBY) g 5 laY) At ) gl
YO N [AaA Ga Baall Ay lay) g ApalaiBY) 4 gladl B JgY) A gl

Academic Scientific Journals

Al iosall dpaiill 5 a8l Jgal) (AR Jidail o) g A ol il 23 5a8 o) e gla LA RS Caniadl
Apnns pall Al 5 Al gl <l a8l G 2S5 138 5 A pal) Jae Jsall G Am s Asnas Aasals 3508 53 oSay Laa
Bl Jsaill (g saiill ) Aagadal G ) 13ana JS0

ol Lo el tiosal) Ayl ) e b et () UK an iy Y Al oS dped )1 Agiall Al b psill of il K55 0
Gl 488 Cad LD a3 A1) (G Sy 135 A8l 5 L o) ST Y A0S e Alad ey () 5y
Aalind) aaiat) a1l 1) Led st ) o ol pall 5 ilanadl Al o) i ey g CanlSia

dma e el Jsaill (e Lgialiind (g0 3 Jall dmitia gl (p daia) s S L 2 ga g G il CadSE 3

Aala Aaad ) dont) il ) lind Alps JS o Jy llad ()55 Y 38 Bas gl cilaland) O LU s Laa calNiusall el

_953@35&\&))}:3&}3“}@}&\@@@&
Elaa il Ll

_G_ud\ e (SO aladiny)

s s e clias B 5e€al) 3hliall 8 (SMEs) ddaws siall 53yl o juiiall geaciial culylly £y 56U o sl Jay 5 Y

(i) aliy) iyl e aais 480

e A Cuemi e alaie Y1 e Yoy "dalal saill” Gl i e o) o0l el b elia¥) sl gl Y

SDGs. <l s Gamend M an 58 saill Hlad of (Jlasal dad oilill

5latll 5 due ) 50 cbiaiall Jie ApaliV ) ligabatl) 5 3 ol leal) el sad Aped ) Aial) Al <l Laiind 4pa 53 bale)

i s Y1 s e Lo shal) S 01 a5 )

Sy A pall dpaiill iladaia ae SIS) 0 ile Jiay A gal) ol a8l Cana o 3 A gal) CSI N 3 5a5 e Jaall 0

Al sV 5 ke i pall (i M) gl s Slial e iy 55 el Jii (3 g O

L 5all Lgity pe e U0 Aald dpadl yiuY dalay Jaa)) Laidie 450 S 4 "5 jaaiall clulpad)” ged a8 o) (i T

Baa ge Jsba Jay ¢ )l ) sl (5 giana g

Lay calional) paiil) o ol 5eSU 5 A58 5l 53 Galil 4y ) 50 aniti Aadail JWaa) JDIA (ge B paiine apsi g daglie il auiay Y

Aol JEY) oS) 5 8 Sae g b libad) sl ey

O bl 5 e e sl B ) sea aaiy U ) (5 sl e s ol JS (Bl 8§ saasall 138 A o il (S A

el iosall Asakil  Aiad )

References

1-

4-
5.
6-

Ahmed, Salam Anwar, Hareth Adnan Mohammed, and Saif Sabah Hammood Algburi. 2024. “Analyzing the
Influence of Foreign Debt on Non-Oil Economic Growth: A Case Study of Iraq Using the Autoregressive
Distributed Lag (ARDL) Model from 2003 to 2022.” Academic Journal of Digital Economics and Stability 37
university of kirkuk.

Al-Salhi, Esam Hadi, Salam Anwar Ahmed, and Hareth Adnan Mohammed. 2024. “THE IMPACT ASSESSMENT
OF CRUDE OIL PRICE VOLATILITY ON THE LABOR MARKET: A CASE STUDY OF GABON FOR THE
PERIOD (1990-2022).” Journal of Contemporary Issues in Business and Government Vol 30(03)university of
kirkuk.

An, Q. (2024). Digital economy, green innovation, and sustainable development: Panel data evidence from Chinese
cities (2011-2020). Frontiers in Environmental Science, 12, 1341471. https://doi.org/10.3389/fenvs.2024.1341471
Baltagi, B. H. (2021). Econometric analysis of panel data (6th ed.). Springer.

Baltagi, B. H. (2021). Econometric analysis of panel data. Springer.

Barro, R. J. (1991). Economic growth in a cross section of countries. Quarterly Journal of Economics, 106(2), 407—
443 https://doi.org/10.2307/2937943

Barro, R. J. (1991). Economic growth in a cross section of countries. Quarterly Journal of Economics, 106(2), 407—
443 https://doi.org/10.2307/2937943

Barro, R. J. (1991). Economic growth in a cross section of countries. Quarterly Journal of Economics, 106(2), 407—
443, https://doi.org/10.2307/2937943

Bayar, Y. (2024). The interaction between ICT penetration and sustainable development in African countries (2000—
2020). Humanities and Social Sciences Communications, 11(1), 1-12. https://doi.org/10.1057/s41599-024-01234-5

10-Bayar, Y., Yorulmaz, O., Yelkesen, O., & Toader, V. (2024). The interaction between ICT penetration and

sustainable development: Empirical evidence from African countries. Humanities and Social Sciences
Communications, 11, 1685. https://doi.org/10.1057/s41599-024-04174-z

11-Blimpo, M. P., & Cosgrove-Davies, M. (2019). Electricity access in Sub-Saharan Africa: Uptake, reliability, and

complementary factors for economic impact. World Bank.

ISSN:2222-2995 E-ISSN:3079-3521 Vol. 15 No.4 Part (2) Supplement (1) 204


https://doi.org/10.3389/fenvs.2024.1341471
https://doi.org/10.2307/2937943
https://doi.org/10.2307/2937943
https://doi.org/10.2307/2937943
https://doi.org/10.1057/s41599-024-01234-5
https://doi.org/10.1057/s41599-024-04174-z

) jaisall Ggay Galdl) amdl (1) Ggalall (Y) soadl (£) sl (Vo) alaal)
IRHQI ) jaisall ol sie ciad — @68 S Araly — LBl g 5180 4D Jg¥) dal

, vy Yo N o [AaA (ha Baall Ay ) g ApalaiBY) o glall B J g (Aol
Academic Scientific Journals [rfichons P Pl ¥l s

12-Dabbous, A., Barakat, K. A., & Kraus, S. (2023). The impact of digitalization on entrepreneurial activity and
sustainable  competitiveness: A panel data analysis. Technology in  Society, 73, 102224.
https://doi.org/10.1016/j.techsoc.2023.102224

13-Hausman, J. A. (1978). Specification tests in econometrics. Econometrica, 46(6), 1251-1271.

14-International ~ Energy  Agency.  (2021). World  energy  outlook  2021. 1EA  Publications.
https://www.iea.org/reports/world-energy-outlook-2021

15-1TU. (2024). Measuring digital development: Facts and figures 2024. International Telecommunication Union.

16-Lei, X. (2024). Digitalization and sustainable development: Evidence from emerging economies. Energy, 295,
130523. https://doi.org/10.1016/j.energy.2024.130523

17-Li, H. (2024). Impact of digital government on enterprise digital transformation and urban economic sustainability.
Sustainability, 16(7), 2667. https://doi.org/10.3390/sul 6072667

18-Mondejar, M. E., Avtar, R., Diaz, H. L. B, et al. (2021). Digitalization to achieve sustainable development goals:
Steps towards a Smart Green Planet. Science of the Total Environment, 794, 148539.
https://doi.org/10.1016/j.scitotenv.2021.148539

19-Myovella, G., Karacuka, M., &Haucap, J. (2020). Digitalization and economic growth: A comparative analysis of
Sub-Saharan  Africa and OECD  economies. Telecommunications  Policy, 44(2), 101856.
https://doi.org/10.1016/j.telpol.2019.101856

20-Niebel, T. (2018). ICT and economic growth—Comparing developing, emerging and developed countries. World
Development, 104, 197-211. https://doi.org/10.1016/j.worlddev.2017.11.024

21-North, D. C. (1990). Institutions, institutional change and economic performance. Cambridge University Press.

22-Pérez-Martinez, J., Hernandez-Gil, F., San Miguel, G., Ruiz, D., & Arredondo, M. T. (2023). Analysing
associations between digitalization and the accomplishment of the Sustainable Development Goals. Science of the
Total Environment, 857(Pt 3), 159700. https://doi.org/10.1016/j.scitotenv.2022.159700

23-Qureshi, S. (2020). Digital technologies in development: Diffusion, impacts, and transformation. Information
Technology for Development, 26(1), 1-7. https://doi.org/10.1080/02681102.2019.1701962

24-Sachs, J., Kroll, C., Lafortune, G., Fuller, G., &Woelm, F. (2022). Sustainable development report 2022. Cambridge
University Press. https://doi.org/10.1017/9781009210058

25-Sachs, J., Kroll, C., Lafortune, G., Fuller, G., &Woelm, F. (2022). Sustainable development report 2022. Cambridge
University Press. https://doi.org/10.1017/9781009210058

26-Sachs, J., Kroll, C., Lafortune, G., Fuller, G., &Woelm, F. (2022). Sustainable development report 2022. Cambridge
University Press. https://doi.org/10.1017/9781009210058

27-Sustainable Development Solutions Network (SDSN). (2024). Sustainable Development Report database. Retrieved
from https://dashboards.sdgindex.org

28-Tracking SDG7: The Energy Progress Report 2024. (2024). World Bank, IEA, IRENA, WHO, UNSD.

29-Vinuesa, R., Azizpour, H., Leite, 1., Balaam, M., Dignum, V., Domisch, S., ... &Nerini, F. F. (2020). The role of
artificial intelligence in achieving the Sustainable Development Goals. Nature Communications, 11(1), 233.
https://doi.org/10.1038/s41467-019-14108-y

30-Vinuesa, R., Azizpour, H., Leite, 1., Balaam, M., Dignum, V., Domisch, S., ... &Nerini, F. F. (2020). The role of
artificial intelligence in achieving the Sustainable Development Goals. Nature Communications, 11(1), 233.
https://doi.org/10.1038/s41467-019-14108-y

31-Vinuesa, R., Azizpour, H., Leite, 1., Balaam, M., Dignum, V., Domisch, S., ... &Nerini, F. F. (2020). The role of
artificial intelligence in achieving the Sustainable Development Goals. Nature Communications, 11, 233.
https://doi.org/10.1038/s41467-019-14108-y

32-Win, T. T., Aung, N., & Tun, Z. (2024). Electrification and socio-economic development in low-income countries.
Energy Policy, 180, 113—125. https://doi.org/10.1016/j.enpol.2023.113125

33-Win, T. T., Aung, N., & Tun, Z. (2024). Electrification and socio-economic development in low-income countries.
Energy Policy, 180, 113—125. https://doi.org/10.1016/j.enpol.2023.113125

34-Win, T. T., Aung, N., & Tun, Z. (2024). Electrification and socio-economic development in low-income countries.
Energy Policy, 180, 113—125. https://doi.org/10.1016/j.enpol.2023.113125

35-World Bank. (2024). World development indicators. The World Bank Group.
https://databank.worldbank.org/source/world-development-indicators

36-World Bank. (2024). World development indicators. The World Bank Group.
https://databank.worldbank.org/source/world-development-indicators

37-Yameogo, N. D., Kinda, T., & Ouedraogo, R. (2022). Inclusive growth and sustainable development in Africa.
Journal of African Economies, 31(2), 123—145. https://doi.org/10.1093/jae/ejab030

38-Yameogo, N. D., Kinda, T., & Ouedraogo, R. (2022). Inclusive growth and sustainable development in Africa.
Journal of African Economies, 31(2), 123—145. https://doi.org/10.1093/jae/ejab030

39-Yameogo, N. D., Kinda, T., & Ouedraogo, R. (2022). Inclusive growth and sustainable development in Africa.
Journal of African Economies, 31(2), 123—145. https://doi.org/10.1093/jae/ejab030

40-Zghidi, N. (2025). Impact of digitalization on sustainable development: Evidence from panel data of developed and
developing countries (2000-2020). Journal of  Applied Economics, 28(1), 359-375.
https://doi.org/10.1080/13504851.2025.1234567

ISSN:2222-2995 E-ISSN:3079-3521 Vol. 15 No.4 Part (2) Supplement (1) 205



https://doi.org/10.1016/j.techsoc.2023.102224
https://doi.org/10.1016/j.energy.2024.130523
https://doi.org/10.3390/su16072667
https://doi.org/10.1016/j.scitotenv.2021.148539
https://doi.org/10.1016/j.telpol.2019.101856
https://doi.org/10.1016/j.worlddev.2017.11.024
https://doi.org/10.1016/j.scitotenv.2022.159700
https://doi.org/10.1080/02681102.2019.1701962
https://doi.org/10.1017/9781009210058
https://doi.org/10.1017/9781009210058
https://doi.org/10.1017/9781009210058
https://doi.org/10.1038/s41467-019-14108-y
https://doi.org/10.1038/s41467-019-14108-y
https://doi.org/10.1038/s41467-019-14108-y
https://doi.org/10.1016/j.enpol.2023.113125
https://doi.org/10.1016/j.enpol.2023.113125
https://doi.org/10.1016/j.enpol.2023.113125
https://databank.worldbank.org/source/world-development-indicators
https://doi.org/10.1093/jae/ejab030
https://doi.org/10.1093/jae/ejab030
https://doi.org/10.1093/jae/ejab030
https://doi.org/10.1080/13504851.2025.1234567

