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The Role of the Fourth Industrial Revolution and Artificial Intelligence
Technologies in Achieving Economic Diversity
(An Analytical and Applied Study on the Sultanate of Oman)

Prof. Ibrahim Abdullah Abdulraouf Mohammed*
Abstract:
The recent increase in discussions about the Fourth Industrial Revolution and its
various technologies emphasizes its significant role in transforming all aspects of
future life. including economic. social. and financial dimensions. Additionally. the
Fourth Industrial Revolution is built unon the foundation of the digital revolution.
where technologv becomes an integral part of society. It relies on various modern
technologies and applications, such as artificial intellieence. the Internet of
Things. 3D printing., biotechnology. nanotechnology. and cloud computing. It is
worth noting that artificial intellicence (AI) is considered one of the most
significant elements in the Fourth Industrial Revolution era, given its diverse
applications in economic, educational, industrial, medical. and various other
fields. The financial impacts of artificial intelligence are expected to gradually
manifest over the next five vears through increased initial investments in
technology and applications. Many economic sectors. such as industry, education,
and various services, rely on Al, attempting to capitalise on the substantial and
anticipated profits as dependence on Al grows. This will affect product quality.,
reduce public spending, and address general budget imbalances. Given the great
importance of the Fourth Industrial Revolution and its outcomes. there is now a
discussion about its role in achieving economic diversity and its contribution to
realizing sustainable development for advanced and developing countries
worldwide. Due to Oman's desire to pursue global technological and economic
advancements. it has adopted the country's most significant economic
transformation and diversification plan. centered around "Vision Oman 2040." to
transform from a developing nation to an advanced one by 2040. The vision also
seeks to ensure the sustainability of Oman's economy through economic
diversification and multiple sources of income by developing non-oil sectors such
as manufacturing, agriculture. transportation, mining, and others. Questions arise
about the role of the Fourth Industrial Revolution. particularly the technologies
and applications of artificial intelligence, in achieving Oman's vision for economic
diversity and sustainable development.
How can investment in the technology sector and artificial intelligence
applications be enhanced? How can artificial intelligence applications be
leveraged to improve overall economic indicators. positively impacting economic
orowth in Oman? We will delve into these questions through explanation and
analysis in our discussion of the role of the Fourth Industrial Revolution in
achieving economic diversity.
Kevwords: Fourth Industrial Revolution - Economic Diversity - Artificial
Intelligence - Sustainable Development - Economic Transformation.

* Professor and Ex-Head of the Department of Economic and Financial Legislation,
College of Law, Mansoura University, Vice-Dean of College of Law, Mansoura
University, for Postgraduate Studies and Research Affairs 2023.
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(M Marcin Szczepanski, Economic impacts of artificial intelligence (AI), European

parliamentary research services, July 2019, p.1.

@ Ibid: p. 2.
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(20 Erik Brynjoifsson and others, artificial intelligence index, 2019 annual report,

Stanford University, 2019, p. 7. Available at:
hai.stanford.edu/sites/default/files/ai-index-2019-report.pdf.

D Artificial intelligence Index report 2019, p.8.
PRI g ¥ il aage cIoSN) al) due Laa )y Lol dsall) ()
Artificial intelligence index report, op.cit., pp.10-12.

23 PWC, The macro economic impact of artificial intelligence, February 2008,
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PWC, The macro economic impact of artificial intelligence, February 2008, p.3.
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p.6. Available at: PWC.com.uk/economic-services/assests/macroeconomic- impact.pdf.
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—European Commisson, The Age of Artificial intelligence - Towards a European

for Human - Gentric Machines, European political strategy Centre, No. 29,
March, 2018, pp.2: 3.

25 Junfei Oui, Qiui Wu, Guoru Ding, Yuhua Xu and Shuo Feng, A survey of
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machine learning for big data processing Eurasip journal on advances in signal
processing, 2016, pp.1: 3.

s bl e ¥V G edyaall Qs il ¢diyaall e JT 28]y 0 dane dasciga ()
Undp.org/content/dam/rabas/doc/pdf.
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27 Drik Nicolas wagner, economic patterns in a world with artificial intelligence,
evolutionary and institutional economies review, January 2020, pp.3: 5.
(28) Mehranaz Fahimirad , A review on application of artificial intelligence in

teaching and learning educational contexts, International Journal of Learning and
development, Vol.§, No.4, 2018, p.4.
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(9 Lebowitz, J., Knowledge management and its likn to artivicial intelligence, Expert

systems with applications, 2001, p.5. https://doi.org/10.1016/50957.

(31) Mehrnaz Fahimirad, op.cit., p.109.

(32) Maud Chassignol and others, artificial Intelligence trends in education: a narrative

Overview, 7" international young scientist conference on computational science, 2018,

p-18. www.sciencedirect.com.
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s Content and teaching methods:
T * Custonuze education content
Communication . * Personalized leaming
\ * Educational robots
Assessment:
+ Simplifying n MOOC assessment

+ Identifying gaps in leaming
Communication:
* Intelligent tutoring systems

Source: Maud Chassignol and others, artificial intelligence trends in education a narrative
overview, op.cit., p.18.
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33 Luckin R., Intelligence Unsleashed-An argument for Al in education, Pearson, 2016,
p.3; Vanlehn K., the relative effectiveness of human tutoring systems on college students,
educational psychologist, 2011, p.p.10- 15.

% Vaessen B.E., Prins F.J., jeering J. University Students, a achievement goals and help-
seeking strategies in an intelligent tutoring system, com put. Edu, 2014, p.5.

(39 Patric Wang and Pierre Tchounikine, and Mattieu Quignard. Chao, a framework for
the development of orchestration technologies for technology- enhanced learning
activities using tablets in classrooms//int-J.technol, 2018, Vol. 10, p.p.5-11.
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Source: Tractica, artificial intelligence market forecasts, May 2017, p.20.
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(36) TM capital: The next generation of medicine artificial intelligence and machine
learning, p.p.3: 4. www.tmcapital.com/healthcare.

(7 Christopher Rigano, using artificial intelligence to address criminal justice needs,
national institute of Justice, NIJ journal, issue no. 280, January 2019, p.7.
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Source: Markets and Markets; Global Market Insights, Inc.

Source: Markets and Markets, Global Market Insights, Inc. www.tmcapitalcom.

(%) TM capital- industry spotlight, op.cit., p. p. 4- 5.
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41 Minzhen Xie, Development of artificial intelligence and effects on financial
system, journal of physics, conference series, 2019, p.p.1- 5.
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(42) Apis partners, artificial intelligence & financial services- cutting through the

noise, p.37. Apis. Pe/wp-content/upload/2019/artificial-intteuigence-financial-
services-cutting.

“3) World Economic forum, the new physics of financial services, 2018; Annual
report-artificial intelligence index, 2018, p.p.10-15.
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9 Hatem Geli and others, climate adaptive smart system for future agricultural and
rangeland production, august 2019, p.2. Aces. nmsu.edu/

(45) Sawalhah, M.N., Rangeland livestock production in relation to climate and
vegetation trends in New Mexico, rangeland ecology & management, 2019, p.p. 5-7.
(4% Hatem Geli, op.cit., p.3.

“7) Christopher Rigano, op. cit. p.7.
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(4)Applying Data science justice systems: The North Carolina statewide
Repository, RTI international, 2015, p.p.5010.
(49 Abdul mueed Hafiz and Ghulam M. Bhat, Artificial Intelligence in china,

Recent Trends, international journal of computer application, issue 8, volume 2,
March-April 2018, pp.90:92.
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0 Mckinsey & Company, Artificial Intelligence: Implications for china, April
2007, p.4.
D Artificial Intelligence index, 2018 annual report, 2018, p.57.
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(32) European commission, The age of artificial intelligence- Towards a European

strategy for Human-Centric Machines, European political strategy Centre, Issue
29, 27 March 2018, p.1.

(53) Charlotte Stix, A survey of the European Union's artificial intelligence
ecosystem, March 2019, p.p.10-15.
(54) Regulatory Sandboxex are also mentioned in a recent memorandum of

understanding between UAE and Indi. Available at:
https://uae-and-gence-1.22580.
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Source: European Commission, the Age of Artificial Intelligence, European
Political Strategy Centre, issue 29, 27 March 2018, p. 5.
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(37) European parliament committee on legal Affairs, 2016, pp. 4- 8.; The European

focus on robotics can best be understood taking in to account that the Robo laws
projects: parliament, 2016, p.p. 7- 9.

%) Doreen Horscbing, Economic Diversification in Saudi Arabia- The challenges

of a Rentier state, Journal of political inquiry, Fall 2016, p.p.1-2. available at:
www.Jpinyu.com/wp-content/upload/2016/fall 2016_saudi.pdf.

#2024 g9y - e puwlidl suall - (ols Gle A galally dgaall lulyudl doe




I ()

(\U L,s\

=Y YY) alell dpeadl) Luanl) ddady Baaadll pogil) cilelad b aslal) mallly
(pY Yo

doatil) dady (alaiBY) auguill culeUad Cldagioe (§u8a3 apud I eBpaluall Caagh
oS i g laaadat aladind (e dua oSall Glangally calgall (€aig eydilal) Lusadl)
o A L) pajl) aes cils ) AilaY) clegydal b eliha]
.J&H\J\, L)

faaia gl Jby oadle Vo gl Lalead) DLV 555 cindicl (38 )]
Cilesgall diagices Bolaal) (e oV Alajal) Tagy oY e V€ alad Balad) cile gyl
iieaal) b sl o e ccillailaally duasSall cilgalls

WIS i allell (S5 s pgn IS oS ol 2gn e lilacal) oSN culids o
Glalll & sl s N ¢ 2T as c demad A il ana Glatiad apliios Y
Clelall g L) ¢ oedll o) il Cavas 3a ol Lgie salinn¥ly culill o3y
i B 3 allall e dyie) Aaad IS ¢330 Ly

e ol gbe s 5amy 2L Jlaa (g ool clSY) (g Balial] Sy
Jie Glelad 8 oo (a)d 3lag Bads claddg ale joshaig cdalil) 5ok 1 JUall
Byodiall ciluball g «ligigsl) Ailuay ¢ oo lilaal) olSH daayy cliball Jilas
ool gy Gl a5 Cam ¢ € e lilal) oISA Jainall (galaidy) bl of )
ai®¥) b Vo (ol 10,V ) deas L agas O (S e i) oIS (5 o8
o) & ) e Maa¥) o) i) 8 50L5 Sy Las oY+ T ble Jolay lal)

L Ay ganll il Undll (a8 5] daalusdl) elilaial) oIS (Ko LS
zwYl Glasiay) ddadsl 5 b el olSY el o ar us ¢ laall
O dabid) delia v o) oKar g LY Baliyy Cadlall Qg Slally Ladill o U
i 3aYly (Wiieis lud) Clgass agh 8 duaddll el (SN il i
U] oSG Jexs Al dogal) el (K Cua L) Glesl) Jlase B

3LaiEY) ¢ giall i o2 pelidaio¥l SIS Ly daal 1 ducbiaall 3y 501 50
(Olee Ailalus le Budndady Ao Zul))

dens gyl e dlll die @bl f /) giSall Sl ¥l




il (sabeai®y) a3l 8] 2yme day ol e lilaal) HSH b caah L o Ll
lgalasind (538 O (St eplae Ailalur 8 (o2l gl (e LgiSas ddigas 358
B Vi Glae 5) e gow Lae aliieay 30 i g Sl ads I Jlad)
Y Al ) sl 8 sl lee Akl 55

el oSN il dlad) @il Julailly #Hall (ajei @y e
sl o ellyg (daall paliae o 8 g g0 aadin (oS cda))ll dpcliall 5)53ll
:%gtd\
S lual) g Uailly Al el gy ol oIS —Yf

oI et b Laga oo 6o el oSH o ) bl e dpaall i
I Cilatia Baga Gpand b sl o) adsy LS L dpald) clgiadl Pla @IS,
o D pia AT sk e b L) Bl enty uSlgiand) il Bal
) e llaa) oIS Ay Jifiesdl)

Gyall b QIS o waall duning Cpend b ool oIS aales 38 (Lia
rilS el ali e Jumd) AN Gl (1Y) Ay AUl JSEN Cuuang caallal
Mgaia) ibiles cya SN Lgalid oo Slab cal (1 sl e gy e g <ol

Y Acquisitions

G https://www.omandaily.om/

©0 House, W., Artificial Intelligence, Aoutomation, and the economy. Executive

office of the president.
https://obamawhitehouse.archives.gov/sites/whitehouse.gov/files/docoments/
artificialintelligence-automation-economy.pdf.

6D Neha Soni, Enakshi K. Sharma, Narotam Singh and Amita Kapoor, impact of

artificial intelligence on businesses: from research, innovations, market
development to future shifts in business models, tournal of business research,
p.12, arxiv.org/ftp/arxiv/papers/ 1905/1905.02092.pdf.
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©2) Jay Lee, Jaskaran Singh and Moslem Azamfar, Industrial artificial intelligence, august
2019, p.p.9-10, https://www.researchgate.net/publication/3350/3328.

(63) Lee J, Azamfar M, Singh J. A Block-Chain Enabled Cyber- physical system
architecture for in dustry 4. Manufacturing systems; manuf let 2018, p.p. 5-10.

© Op. Cit., p.10.

(65) Ann Geisel, the current and future impact of artificial intelligence on Business,

international journal of scientific of technology Research, Vol. 7, Issue 5, May 2018, p.3.
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9 Roetzer, p. The Marketing Performance Code: Strategies and Technologies to build
and measure business success, 2014, p.p.3-5.

©7) Conick H., The past, Present and Future of Al in Marketing, Marketing News, Vol.
51, no. 1, 2017, pp. 24-26.

) Computer E., "Artificial intelligence transforming the future of work", 2017, p.p.5-7.
Nnu.idm.org.

©9 Fredman J., The role of accounting and finance in business management, 2018, p.p.4-

6. http://smallbusiness.chron.com.
(70) Thomas Cries and Wim Nauale, Artificial intelligence, jops, inequality and
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productivity: Does aggregate demand matter; institute of labor economics, November
2018, p.p.3- 4.

"D Arntz M. Qregory and Zierahn N., the Risk for Automation of jobs in OECD

countries: A comparative analysis, OECD social, employment and migration
working papers, N. 189, 2016, p.p.6-10.

(72 Atkin son R. and Wu J., False Alarmism: Technological Disruption and the

U.S Labor Market, 1850- 2015, information technology and innovation
foundation, May 1, 2017, p.p.2-3.

(73 Autor D., why are there still so many jobs the history and future of workshops
automation, journal economic perspectives, 2015, p.p. 10-12.
(") OECD, the future of productivity, OECD. Paris, 2015.

#2024 g9y - e puwlidl suall - (ols Gle A galally dgaall lulyudl doe




I ()

(\U L,s\

Lsnan Caila g el
Cligig My elihaa¥) U o luhall (s adsi i L ) i)
O oSl e s ) g 50 WS gl (e SIS Ly oF cRobotics
fae A il @lyy ¢ Al § J90 pcmgn g slldl caillagl) Gl el
Gl Y, s of e AalaY) LSl K5 Jha dases Seg laglas)
) e a2V oSy A1) o Aadlall yiad) gl DA lacies ddag
=Lk dSﬂ\ O e 35 a8l (s ccaillagl) qasing (31 dpaal o asShilly
(AN Yl G saan (il i sl 3
GV Bl e daal) ABGY) aaf @lld 2y :Data Scientist @l alle —
lebdasy L) (e dadin LS menty A (8 daan il cBas laglis)
Al diday o8 o5 g Y ASAN (e AU Il Lgauliii Lgiallaa Balely Lgayshs
Lea ¢l €yall dojlaill cillaal) b Lingundg ciinnal) (b 530S dpanly Janino il
+Gpeally Lol Agailly Sl 5l 3 Sla 15 4l ()8
= leall Janl) daaal sl3jam Cum :Crowd Worker Slaal) Jasl) o ddal) —
Ciillag Mafieg .Yy gl sigal jie Galabeiall (e 5 2acY cileadl) i
Ay Anplall Jelad) aadiy dngilall Chlinay) maly aaiy Sbaapl) Jlae 8
3S5aY) dgilal) daiall Jaly cdiaged Gl i) o llall adiyung dlgine
Sl gl aglerd SV galae pdy Cus (Jie 3 "Legal Zoom"

(75 The macroeconomics impact of artificial intelligence, op.cit., p.p.26-27.

(7® Fery and Osborne, the future of employment: How susceptible are jobs to
computerization, 2003, p.p.3- 6.

D For more details, see the following website:
www.pewinternet.org/2016/03/public/ predictions-for-thefuture. 1 April 2016.

(" Gerlind Wisskirchen, and others, artificial intelligence and Robotics and their
impact on the workplace, IBA Global Employment Institute, April 2017, p.27.
(") Cerlind Wiss Kirchen and others, op.cit., p. 31.
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0 Goos Konings and Rademakers, Future of work in the digital age: Evidence

from OECD countries, 19 February 2016, p.p.3-5;
-Jamimovich and Siu, the trends is the cycle- job polarization and jobless
Recoveries, 2012, p.p.7- 10.

@D Edvard P. G Bruun and Alban Duka, artificial intelligence, jops and the future
of work: Racing with the machines, research gate, November 2018, p.p.5-10

(2) Jacques Bughin, Laura Laberge and Anette Mellbye, "The case for digital
reinvention", Mckinsey Quartely, February 2017, p.20.

#2024 g9y - e puwlidl suall - (ols Gle A galally dgaall lulyudl doe




I ()

(\U L,s\

Aaglay laadl sla®V] Lgiag MTaY VA jadies el sl e el
Asblall 8 el el @l Gab e daslill el Blatul &5 L 13) Jla
(eallal) adl) bl dlia) (K8 Cage cilaadlly cilatiall 6 IS () (Lo
(090 o ollall LY 8 e lilaial) oIS 5yl daalisal) Jols
Aeali) Lashi (et (e leia @GN e 50l elilaaY) oSY) @il -
Bl Cilaisall Ga dagyaall Lagead s Gloud ) Jsaasl) -
ksl Jal Qg b lasly suas Glsad Glag il e cleliall e -
S Al HUY) (e e Laa Jilly DleYly A5l delia IS sale)  —
059 A G Aaall @l 8 5 83l SpeY) LB Giny o adging )
¥ e ¥ gy gallall  JlaaY) milill gai e o o g2 ¢ o llaa¥l oSN
Cuatll ! s pelihall oY) e 13lael ASY) Joall of ¢ S puaag
JSA clam o ) edn clebaay) Gla N (ATl Culkal e SY)
Al \yaly (%Y1,1) Homa meall Jaa) Anall m5lill (e jaian o lilana|
DB (e %V e iy (Spal V53 0salisi V4LV dola e oY oY Gle 3 (%0 £,0)
) e Lol S LSl _allal)
Aaaly) 8al) (B adlin Cigw eliha¥) oA Gl cadlall 8)lacl) cilibal Gigg
Omendy DDA pia A1 Guead ( oysn ) Aila) csbad) Bags (e gy aall
lall diegs e g Hea¥) 5aL) As i€ Adaall Ciligis
daall Lagad «lesdl) delia jolin ol oIS LinglgiSs o)l (Lia

83 Notes from the Al frontier: insights from several hundred use cases, Mckinsey
Global institute, April 2008, p.p.3-6.

349 World Bank, Un data, ILO, Global Innovation Index 2017, world investment
report, UNCTAD, Mckinsey Global Institute analy sis, 2017.

@5 PWC, The microeconomic impact of Artificial intelligence, op. cit. p.52.

86 A, automation and the future of Work: Ten things to solve for, Mckinsey
Global institute, tune 2018, p.p.5-10.
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@7 PWC, The microeconomic impact of artificial intelligence, op.cit., p.p.53- 55.

®3) Mckinsey Global institute. Available at: Mckenzieinstitute.org.
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(89) Shigeyuki Hamori, Artificial intelligence and economic Growth, 22"
anniversary special issue, December 2018, p.3.
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(°*) Solow Robert M., A contribution to the theory of economic growth, quarterly
journal of economic, 1956, p.p.60- 70.
©D Romer Paul M., increasing returns and long-run growth, journal of political

economy, 1986, p. 100.; Romer Paul M., Endogenous technological change,
journal of political economy, 1990, p.p.98- 105.

©2) Ajay Agrawal, and others, the economics of artificial intelligence, national
bureau of economic research, p.275.
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president, December 2016, p.35.
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(®Y) OECD, Labour market programmes: expenditure and participants, OECD
employment and Labour market statistics "alatabase", 2016.p.p.3-10.

©3 OECD, op. cit., p.p.5-10.

9 UK Finance, artificial intelligence in financial services, p.5.

©7 Chunfang Huang and xiagrong wang, Financial Innovation Based on artificial

intelligence technologies, Association for computing machinery, China, July
2019, p.1.
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banking- Examples of financial institutions that are already embracing Al, and a
road map for banks and credit unions that want to transform the way they serve
their customers, Ncino-2018, p.4. Ncino.com/research.

%) Bharadwaj R., "Al for cybersecurity in Finance- current Applications" Emer;j

19 June 2019, p.4, 5. Available at:
https://emerj.com/ai-sector-gverreviews/ai-cybersecurity-finance-current-applications.

(100) Lisa Joyce, Artificial Intelligence and the Banking Industry's $I trillion
opportunity, the financial Brand, June 10, 2018, p.p.3- 10.
(101 Nourani V. and Aralalib G., daily and monthly suspended sediment load

predictions using wavelet based artificial intelligence approaches, journal of
mountain science, 2015, p.p.80-86.
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(102) Deloitte, the New Phiysics of financial services: How artificial intelligence is
transforming the financial Ecosystem, Sep. 2019, p.p.5-10.
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e Abdul mueed Hafiz and Ghulam M. Bhat, Artificial Intelligence in
china, Recent Trends, international journal of computer application,
issue 8, Vol. 2, March-April 2018.

e Access partnership, artificial intelligence for Africa: An opportunity
for Growth, Development, and Democratisation, posted on 19%
November 2018, p. 5. Available at: accesspartnership.com/artificial-
intelligence-for-Africa.

e Al, automation and the future of Work: Ten things to solve for,
Mckinsey Global institute, tune 2018.

eAjay Agrawal, and others, the economica of artificial intelligence,
national bureau of economic research.

e Ann Geisel, the current and future impact of artificial intelligence on
Business, international journal of scientific of technology Research,
Vol. 7, Issue 5, May 2018.

e Aoife white, Eu calls for § 24 billion in Al to keep with china, U.S,
Bloomberg News, May 1. 2018.

e Apis partners, artificial intelligence & financial services- cutting
through the noise, Apis. Pe/wp-content/upload/2019/artificial-
intteuigence-financial-services-cutting.
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Repository, RTI international, 2015.

¢ Applying Data science justice systems: The North Carolina statewide
Repository, RTI international, 2015.

e Arntz M. Qregory and Zierahn N., the Risk for Automation of jobs
in OECD countries: A comparative analysis, OECD social,
employment and migration working papers, N. 189, 2016.

e Artificial Intelligence for Africa: An opportunity for growth,
development, and democratization, posted on 29 th November, 2018.
Available at: accesspartnership.com/artificial-intelligence-forafrica-
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ePhilippe Aghion and Others, artificial intelligence and economic
Growth, Stanford GSB and NBER, October 10, 2017. Available at:
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e Artificial intelligence Index report 2019.

e Artificial Intelligence index, 2018 annual report, 2018.

e Artificial intelligence will create new kinds of work, the economist,
august 26, 2017.
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