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Abstract:

This study aims to assess the contribution of the Information and Communication
Technology (ICT) sector, as a key component of the services sector, to the growth of the
Algerian economy during the period 2000-2021, in light of the remarkable development of
this sector, the expansion of digital infrastructure, and the increasing penetration of mobile
phones and internet services, making it an important pillar of modern services supporting
economic activity. The study employs the Autoregressive Distributed Lag (ARDL) model
to examine the relationship between the sector’s performance and national economic
growth.

The findings indicate the existence of a long-term relationship among the study
variables, showing that the services sector contributes positively and substantially to
economic activity. The results also reveal a disparity in the impact of digital infrastructure
indicators, as the expansion of mobile phone usage positively supports growth, whereas
internet penetration shows a negative effect, reflecting challenges in effectively integrating
it into productive sectors. Furthermore, the study finds that exports of the ICT sector
negatively affect growth, highlighting constraints on the sector’s export capacity and
limited benefits from foreign markets.

Accordingly, the study concludes that, despite the growing contribution of the
services sector to economic growth, the impact of the ICT sector on the economy remains
relatively limited, necessitating enhanced investment in digital capabilities and the
development of regulatory frameworks to achieve a greater effect of the sector on the
national economy.

Keywords: Services Sector, Telecommunications and Information Technology, Digital
Infrastructure, ARDL Model, Economic Growth.
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! Daniel Bell, The Coming of Post-Industrial Society: A Venture in Social Forecasting, Basic Books,
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! Camal Gallouj et al, Elgar Encyclopedia of Services, Edward Elgar, UK, 2023, pp.122-123
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! Jean Fourastié, Le Grand Espoir Du XXe siécle, presses Universitaires de France, Paris, 1949, p.83.

2 David Le Bris, Elie Gray, Why Jean Fourastié’s Theory of Economic Development is Still Relevant
Today, 2022, Available at: www.promarket.org, accessed on 19 April 2022.

3 William J. Baumol, The Cost Disease, yale university press, New Haven, London, 2012, pp 4-6.

4 Manuel Castells, The Rise of the Network Society, Wiley-Blackwell, UK, 2010, p. 102.
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! Jean Gadrey, L’économie des services, Edition La découverte, Paris, France, 1996, p. 27.

2 Jonathan Gershuny, The New Service Economy: The Transformation of Employment in Industrial
Societies, Oxford University Press, UK, 1984, pp. 47-49.

3 Camal Gallouj, Faridah Djellal, Introduction a I’économie des services, Presses universitaires de
Grenoble, France, 2013, pp 2-3.

16



el By 6 AiilSag Clasil) g s Lua Lo :ds¥ Juadlt

Diina ¢ sadd sleail ) 59 palls Cilaainall Joaty AN oy Jasils dng sl 558 pen 3850
OSa Glaxdll e dal) o gy A5e g dualls (6 8 leadl) il 8 s
Glaxall e olae¥) e Jli Les ¢ astsiSall okl Juads dpabe ades ) Lebigaty "lgapia
Hgeaally elicall cpeUadll s O35l ey Al
(La théorie de la société informationnelle) cilagleall aaliaa 4 ks : EIG

Gua Gyl Ala®U Ll 50 Gaval Glaglaally dpaall o Loplaill oda K5
rac! b e Laay alaiBy) cNsatl) b Lysaa byos Y LaaiVly cilasteall Ll i€l
Ll algn s el cilaad) s of adadl 23 o bV dadll juaid Y o' ilasbeall
S Lagdasall @lHa 4 ek WS Q) 8 Lgaasialy lebdany clibull dalles (e
Plle st o axiy bl Gl o LIS adiat ) dg S 5)lal) cilaiag

el pus e 5S) G cilasladll slaitl Jlae 8 Gl Bl e lygn hile ey
cppdiadly (galal) ) e JoY) aiall 8y ccileUaill Calide yo b jeally Cilaslalls ddasiyal)
) Lalal) canal Clagleall dalles ddadil of ) Dadia casgiall 138 SE0IS Jigile pug
Gl e Gagall Slogleall g ld dlelay Caligill IS o 85i5e cdadiial) clabai®y) b
Glasleall alad' 3 Ciyay Lo Cannd ) (NTI) @ilasteall saaall bl oy 6 Lo cilalal)
Gols Ol i Cun el alaBY) GlisKe pe Slasheall pdine aibad (38ls5s - uaall
Dl Wyliels eV Lai¥ly cilaglaal) Linglgi€s auysiy ] o aaiay Cyaall 2LaBY) sai o

Aolaas) g b b Jaall b apesi ae g phticsall saill dpuld

1 Jonathan Gershuny, Social Innovation and the Division of Labor, Oxford University Press, UK, 1978, pp.
112-118.

2 Manuel Castells, The Internet Galaxy: Reflections on the Internet, Business, and Society, Oxford
University Press, UK, 2001, p. 21.
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! James A. Fitzsimmons, Mona J. Fitzsimmons, Service Management: Operations, Strategy, and
Information Technology, 8th ed, McGraw-Hill Education, New York, USA, 2014, pp. 81-83.
2 Joseph A. Schumpeter, Capitalism, Socialism and Democracy, 3rd ed, Harper & Brothers, New York and
London, 1950, pp. 83-85.
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4 Erik Brynjolfsson, Andrew McAfee, op.cit, pp. 50-55.
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! Markus Kelle, Crossing Industry Borders: German Manufacturers as Services Exporters, The World
Economy, Vol. 36, No. 12, 2013, p. 1510.

2 Tim S Baines et al, The servitization of manufacturing: A review of literature and reflection on future
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Manufacturing, Tokyo Univ, Japan, 2001, p. 615.

4 National Board of Trade, Making Green Trade Happen — Environmental Goods and Indispensable
Services, 3" Ed, Sweden, 2014, p. 7.
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competitive strategies of product firms, Strategic Management Journal, Vol. 36, No. 4, 2014, p. 565.
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2 Greg McGuire, op. cit, p. 3.

3 Wilhelm Schéllmann, op. cit, p. 6.
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Faculté des Sciences Juridiques, Economiques et Sociales-SOUISSI, Université Mohammed V-Rabat,
Morocco, 2022, pp. 4-5
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1 John Whalley, Assessing the Benefits to Developing Countries of Liberalization in Services Trade,
National Bureau of Economic Research (NBER), Working Paper No. 10181, Cambridge, 2003, pp.33-35.
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Source: Prepared by the researcher based on: John Whalley, Assessing the Benefits to Developing Countries
of Liberalization in Services Trade, National Bureau of Economic Research (NBER), Working Paper No.
10181, Cambridge, 2003, pp.32-51.
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1'Yamamoto Yumiko, impacts on human development must also be considered, In United Nations
Economic and Social Commission for Asia and the Pacific, 2006, pp. 98-99.
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services liberalization, In United Nations Economic and Social Commission for Asia and the Pacific, 2006,
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! International Monetary Fund, External Vulnerabilities and the Role of Services Liberalization, IMF,
2019, pp. 96-98, available at: https://www.imf.org/external/pubs/ft/op/238/pdf/op238_7.pdf. Accessed on 11
September 2024.

2 World Bank, Governance for Development: Strengthening Accountability and Transparency in
Emerging Economies, World Bank, 2022, p. 62.

100



cladil) 6 latlt dalel) LAY Jbi (A clatil] U popad (N o

Clasil) Blad jual s a8 diadyl) o8 1Yl
e Jhnll AL aud) dladl ) Lalsl cleadl) Qigas b bl Slale 23l o
ot el ol w8y dsandaiilly dhan) 35l jolaty CAISH (it b pali Laa iy
Jeleadll glas jan Al Griats dallall Glaut] ) Jsaasll
Lead; dadfall cilaadl) &fjaba jghat .1
(el Sl g Adsal) Blanl & S Jad ) Baed )l leadl] ped) galll
“ylia (e %54 claral) o3a S G (i AN D Labaally duadyl) doail) Lndl Loge e

el lanl Laliial Wy 2023 ale duallall cpbal) Mes] (3 %13.6 5 classl

(100=2005 55e <2023-2005) &esd Il closall clpplin s 125 o8, JSal

— L dadiall claddl) = = - AT clad

450
400
350
300
250
200
150
100

50

Source: Prepared by the researcher based on: World Trade Organization, Estimates of the World Trade
Organization, WTQO, 2023, available at: https://www.wto.org/ , Accessed on 10 October 2024.
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1 Chiara Bellucci, Stela Rubinova, Roberta Piermartini, Better Together: How Digital Connectivity and
Regulation Reduce Trade Costs, Staff Working Paper ERSD-2023-07, World Trade Organization, Geneva,
2023, p.16.
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Source: Prepared by the researcher based on: World Trade Organization, Estimates of the World Trade
Organization, WTO, 2023, available at: https://www.wto.org/english/res_e/statis_e/estimates e.htm, Accessed
on 10 November 2024.
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1 World Trade Organization, More: Trade in Services by Mode of Supply dataset, WTO, Available at:
https://www.wto.org/english/res_e/statis_e/gstdh_mode_supply e.htm, accessed on 23 April 2024.
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Source: Prepared by the researcher based on: World Trade Organization, Estimates of the World Trade
Organization, WTO, 2023, available at: https://www.wto.org/english/res_e/statis_e/estimates e.htm, Accessed
on 10 November 2024.
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Source: Prepared by the researcher based on: World Trade Organization, Estimates of the World Trade
Organization, WTO, 2023, available at: https://www.wto.org/english/res_e/statis_e/estimates _e.htm, Accessed
on 10 November 2024.
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! United Nations Conference on Trade and Development (UNCTAD), Digital Economy Report 2020:
Cross-border E-commerce and Trade in Digital Services, UNCTAD, Geneva, 2020, p. 45.

2 World Trade Organization, World Trade Report 2022: Digital Trade for Development, WTO, Geneva,
2022, p. 67.
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1 Xin Xiang, Jinlong Zhao, Digital Trade Costs and Regulatory Integration, Sustainability, vol. 17, No. 4,

2025, pp. 1-5.
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! Ming Kong, Yangjiang Zong, Digital Service Trade Barriers and Inward FDI in Developing
Economies, Journal of International Business Policy, vol. 55, 2025, pp.215-216.

2 European Commission, what is the legislation — eSignature? Digital Building Blocks, European
Commission, 2025, available at: https://ec.europa.eu/, accessed on 13 February 2025.
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Source: Prepared by the researcher based on: United Nations Economic and Social Commission for Western
Asia (ESCWA), Digital Economy Report 2024: Digital Transformation in Trade, Innovation, and
Economic Development, 2024.

! Congressional Research Service, Digital Trade and U.S Trade Policy, CRS Report R44565, 2021, pp.12-
22.
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Source: Prepared by the researcher based on: UNCTADstat database on international trade in digitally
deliverable services, United Nations Conference on Trade and Development, UNCTADstat, available at:
https://unctad.org/statistics, accessed on 20 March 2025.
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L UNCTD, Developing Economies Surpass $1 Trillion Mark in Digitally Deliverable Services Exports,
2023, Available at: https://unctad.org/ , accessed on 12 March 2024.
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Source: Prepared by the researcher based on: OECD, Opportunities and Benefits of Digital Trade,
Organisation for Economic Co-operation and Development, 2023, Available at: https://www.oecd.org/,
accessed at 15 April 2024.

1 OECD, Opportunities and Benefits of Digital Trade, Organization for Economic Co-operation and
Development, 2023, Available at: https://www.oecd.org/, accessed at 15 April 2025.
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! James McDougall, A History of Algeria, Cambridge University Press, UK, 2017, pp. 212-213.

2 Benjamin Stora, Histoire de I’Algérie depuis ’indépendance 19621988, 2nd Ed, Editions La
Découverte, Paris, France, 1994, pp. 46-54.

3 John Ruedy, Modern Algeria: The Origins and Development of a Nation, 2nd Ed, Indiana University
Press, USA, 2005, pp. 170-175.
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1 Ahmed Aghrout, Redha M. Bougherira, Algeria in Transition: Reforms and Development Prospects,
Routledge, London, 2004, pp. 35-50.

2 World Bank, The Five-Year Development Plan 1980-1984: Annexes (Population, Manpower and
Social Sectors), world bank, Washington, DC, 1985, pp. 49-53.
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2024, Available at: https://www.trade.gov/country-commercial-quides/algeria-digital-economy, accessed on
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lgdp

Imob

lint

Iserv

Igfcf

lictex

2000

7,480388

-1,27912

-0,70987

23,62146

23,15064

15,06827

2001

7,54766

-1,14203

-0,43678

23,98665

23,42645

18,00517

2002

7,569135

0,349283

0,464765

24,03702

23,53778

17,90986

2003

7,733584

1,503397

0,786346

24,17634

23,67781

17,92638

2004

7,943426

2,705627

1,533524

24,36026

23,90094

18,17222

2005

8,081207

3,719927

1,765405

24,46825

24,00355

18,37986

2006

8,205399

4,134369

1,998229

24,57823

24,1565

18,41063

2007

8,33506

4,389718

2,246141

24,75903

24,40947

18,77537

2008

8,552738

4,352067

2,320425

24,99134

24,7157

18,63497

2009

8,35124

4,524193

2,418589

24,96247

24,78859

18,41544

2010

8,499596

4,50626

2,525729

25,07378

24,90484

18,85672

2011

8,685469

4,56966

2,701361

25,303

24,98704

18,98756

2012

8,705107

4,602018

2,901422

25,34837

25,02098

19,35761

2013

8,696109

4,633476

3,113515

25,40062

25,12577

19,17228

2014

8,715174

4,704472

3,38439

25,46351

25,24755

19,07039

2015

8,452134

4,682279

3,642836

25,30521

25,10859

18,96407

2016

8,395022

4,74627

3,759932

25,27408

25,08544

19,07723

2017

8,423908

4,700208

3,864745

25,30066

25,09037

18,87479

2018

8,428845

4,708971

3,892606

25,28929

25,10259

18,69891

2019

8,404798

4,653217

4,021607

25,30474

25,06885

18,32379

2020

8,227787

4,638963

4,15061

25,18986

24,88914

18,12089

2021

8,333405

4,654313

4,279612

25,2264

24,90378

18,26308
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Augmented Dickey-Fuller Unit Root Test on LGDP

Null Hypothesis: LGDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

Augmented Dickey-Fuller Unit Root Test on D(LGDF)

Null Hypothesis: D(LGDP) has & unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic ~ Prob.”

Augmented Dickey-Fuller test statistic -2.347554  0.1675
Test critical values: 1% level -3.788030
5% level -3.012363
10% leval -2.646119

{-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -3638145  0.0143
Testcritical values: 1% level -3.808546
5% level -3.020686
10% level -2 650413

Augmented Dickey-Fuller Unit Root Test on LICTEX

Null Hypothesis: LICTEX has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

Augmented Dickey-Fuller Unit Root Test on LINT

Null Hypothesis: LINT has a unit root
Exogenous: Constant
Lag Length: 0 (Autematic - based on SIC, maxlag=4)

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -7.933017  0.0000
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119

t-Statistic ~~ Prob.”

Augmented Dickey-Fuller test statistic -4.040563  0.0058
Test crifical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119

Augmented Dickey-Fuller Unit Root Test on LMOB

Null Hypothesis: LMOB has a unit roct
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=4)

Augmented Dickey-Fuller Unit Root Test on LSERV

Null Hypothesis: LSERV has a unit root
Excgenous: Constant
Lag Length: 0 (Automatic - based on 3IC, maxiag=4)

t-Statistic ~ Prob.” I-Stafistic ~ Prob.*
Augmented Dickey-Fuller test statistic -8.941342  0.0000 | Augmented Dickey-Fuller test statistic -4.083148 00083
Test crifical values: 1% level -3.886751 Testcrifical values: 1% level -3.788030
5% level -3.052169 5% level -3.012363
10% level -2 666593 10% level -2.646119
Augmented Dickey-Fuller Unit Root Test on LGFCF
Mull Hypothesis: LGFCF has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -4.056023 0.0056
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
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Phillips-Perron Unit Root Test on LGDP Phillips-Perron Unit Root Test on D(LGDP)
Null Hypothesis: LGDP has a unit reot Null Hypothesis: D(LGDP) has & unit root
Exogenous: Constant Exogenous: Constant
Bandwicth: 1 (Newey-West automatic) using Bartlett kemel Bandwicith: 0 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob.* Adj.t:Stat ~ Prob.”
Phillips-Perron test statistic -2.329359 01726 | Phillps-Perron test statistic -3638145  0.0143
Test critical values: 1% level -3.788030 Test critical values: 1% level -3.808546
5% level -3.012363 5% level -3.020686
10% level -2.646119 10% level -2.650413
Phillips-Perron Unit Root Test on LICTEX Phillips-Perron Unit Root Test on LINT
Null Hypothesis: LICTEX has a unit root Null Hypothesis: LINT has a unit root
Exoganous: Constant Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartleft kernel Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob.” Adj.+-Stat  Prob."
Phillips-Perron test statistic -6.561078  0.0000  |Philips-Perron test statistic -4.214492  0.0040
Testcritical values: 1% level -3.788030 Test critical values: 1% level -3.788030
5% level -3.012363 5% level -3.012363
10% level -2.646119 10% lavel -2646119
Phillips-Perron Unit Root Test on LMOB Phillips-Perron Unit Root Test on LSERV
Null Hypothesis: LMOB has a unit root Null Hypothesis: LSERV has a unit root
Exogenous: Constant Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlatt kernel Bandwidth: 2 (Newey-West automatic) using Bartlett kemel
Adj.t-Stat  Prob. Adj.t-Stat  Prob.”
Phillips-Perron test statistic 4449110 0.0024 | Phillips-Parron test statistic -4.249845 00037
Testcritical values: 1% level -3.788030 Test critical values: 1% level -3.788030
5% level -3.012363 5% level -3.012363
10% level -2.646119 10% level -2.646119
Phillips-Perron Unit Root Test on LGFCF
Mull Hypothesis: LGFCF has a unit root
Exogencous: Constant
Bandwidth: 1 (Newey-\West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.656682 0.0133
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.64611%9
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F-Bounds Test
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Mull Hypothesis: No levels relationship

Test Statistic

F-statistic
K

Actual Sample Size

Value Signif. 1(0) I(1)
Asymptotic: n=1000
30.32521 10% 2.08 3
5 5% 2.39 3.38
2.5% 2.7 3.73
1% 3.06 4.15
20 Finite Sample: n=30
10% 2.407 3.517
5% 2.91 4.193
1% 4.134 5.761

ECM Uail) mom i 3501 it il 16 a8 (3aall

ARDL Error Correction Regression
Dependent Variable: D(LGDP)

Selected Model: ARDL(1, 2,0, 2, 2, 1)
Case 2: Restricted Constant and No Trend
Date: 11/30/25 Time: 22:33

Sample: 2000 2021

Included observations: 20

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

D(LICTEX) 0.0538092 0.009124 6.476232 0.0006
D(LICTEX(-1)) 0.081163 0.005755 14.10267 0.0000
D(LMOB) -0.008311 0.0103%1 -0.798860 0.4543
D(LMOB(-1)) 0.174703 0.011005 15.87547 0.0000
D(LSERV) 0.908670 0.041382 21.95277 0.0000
D(LSERV(-1)) 0.145426 0.032583 4.463287 0.0043
D(LGFCF) 0.476787 0.044605 10.68501 0.0000
CointEq(-1)* -0.775330 0.037629 -20.60468 0.0000
R-squared 0.997810 Mean dependent var 0.039287
Adjusted R-squared 0.996533 S.D. dependent var 0.136428
S.E. of regression 0.008033 Akaike info criterion -6.521234
Sum squared resid 0.000774 Schwarz criterion -6.122941
Log likelihood 73.21234 Hannan-Quinn criter. -5.443483

Durbin-Watson stat

2.932442
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(LGDP)
Selected Model: ARDL(1, 2,0, 2, 2, 1)
Case 2: Restricted Constant and No Trend
Date: 11/30/25 Time: 22:37
Sample: 2000 2021

Included observations: 20

ushall Ja) s il 17 a8 (gadal)

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -12.76912 1.844679 -6.922140 0.0004
LGDP(-1)" -0.775330 0.125584 -6.173812 0.0008
LICTEX(-1) -0.081823 0.027135 -3.015363 0.0235
LINT** -0.092163 0.033267 -2.770420 0.0324
LMOB(-1) 0.060187 0.020895 2.866746 0.0285
LSERV(-1) 0.754601 0.186068 4.055514 0.0067
LGFCF(-1) 0.073824 0.104505 0.706413 0.5064
D(LICTEX) 0.059092 0.019890 2.956157 0.0254
D(LICTEX(-1)) 0.081163 0.015882 5.110442 0.0022
D(LMOB) -0.008311 0.034176 -0.243190 0.8160
D(LMOB(-1)) 0.174703 0.032254 5.416439 0.0016
D(LSERV) 0.908670 0.081090 11.20570 0.0000
D(LSERV(-1)) 0.145426 0.053835 2.701302 0.0355
D(LGFCF) 0.476787 0.103257 4617461 0.0036

O B N W B 01 & N 0 ©

-0.02

-0.01

0.00

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Series: Residuals
Sample 2002 2021
Observations 20

-0.016122

3.29e-15
0.000127
0.017029

0.006384
0.045209
5.372661

4.698081
0.095461
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 3.195912 Prob. F(2,4) 0.1482
Obs*R-squared 12.30164 Prob. Chi-Square(2) 0.0021

ol Gailas lad) #5110 a8) Galal)

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 1.909127 Prob. F(13.,6) 0.2193
Obs*R-squared 16.10625 Prob. Chi-Square(13) 0.2434
Scaled explained SS 3.169224 Prob. Chi-Square(13) 0.9973
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Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: LGDP LGDP(-1) LICTEX LICTEX(-1) LICTEX(-2) LINT
LMOB LMOB(-1) LMOB(-2) LSERV LSERV(-1) LSERV(-2) LGFCF

LGFCF(-1)C

Value df Probability
t-statistic 0.688646 5 0.5217
F-statistic 0.474234 (1, 5) 0.5217
Likelihood ratio 1.812289 1 0.1782
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 6.71E-05 1 6.71E-05
Restricted SSR 0.000774 6 0.00012%
Unrestricted SSR 0.000707 5 0.000141







