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Abstract: This study seeks to investigate how financial depelent, manufacturing and the access and diffusfon
information and communication technology (ICT) adtlie to economies within the Gulf Cooperation Goilzountries
(GCC). Precisely, it is supposed to explain howiakdes facilitate regional development and econogrowth
individually and jointly. In this context, the olofave of the present study is to shade light on fioancial development,
Manufacturing and ICT dissemination impact regioeabnomic performance and sustainability, analysimgjr
interactions. The analysis of the variables affectEDP per capita in the GCC nations throughoundu2001 to 2021
was performed using a panel data model estimagicimique. The study at hand attempts to probertdsept frame of
financial development functions and ICT dissemuorgtiamong other economic factors, along with the&raction in
influencing regional economic growth and developmemthis regard, Financial Development, Manufaciy and ICT
diffusion have a positive significant impact on tBBP per capita of the GCC countries; the fact finaincial support
and access to ICT highlight the major part playethe development of the economy. On the contienufacturing
imparted a minor effect on the GDP, as revealedsbyelatively low coefficient of correlation estated at 0.614. The
findings of this study will add new critical infoation to the scholars, researchers, and policyyatsatoncerned with
the study of ICT, financial development, and ecoigogrowth in the GCC. This study merges the impddinancial
development and ICT diffusion on regional econogrmwth by testing the relationship in a new dimensi

1 Introduction financial development, which in turn enhances the

Diffusion of ICT enhances the aspects of produgtivi €conomic growth of any country, and many developing
information availability, and connective abilitieross countries and the Gulf Cooperation Countries seek t
sectors, all those factors that have a great impact develop their financial sector and manufacturingicyo
economic growth. Inclusion of the marginalized meetof Using information and communication technology to
the population, reduction of transaction costs, arfnhance economic growth. Many scholars have also
inclusiveness-all these have been effectivelyitatdid by ~addressed in recent years the impact of the spoéad
internet and mobile technological developmentuittfer information and communication technology on ecoromi
facilitates access to international markets, heatth and growth, from the role played by information and
education, fosters innovation, and enables ecormoie cOmmunication technology in accelerating production
make use of a networked world [1]. This again sutsthe  Processes, organizing management, and contribtiing
fact that growth in both developed and developingeducing costs, which in turn is reflected in the
countries is influenced by expanding ICT, thoughreno development of companies and thus increasing
research might be needed concerning the futurednipa €mployment and stimulating consumption and thusmgi
those regions where technology is being adoptednat €conomic growth rates. This is proven by economic
increasing rate currently [2]. theories, but on the_part of appllled studies, theeestgdles

Through the above, we find that there is a strongjat have agreed with economic theory, the mosbitapt
relationship between the spread of information an@f Which are [1,3,4] and other studies. There dfer

communication technology and Manufacturing andgtudies that did not agree with economic theoryfandd
negative effects, including [5-9] and other studies
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In the Cobb-Douglas model the underlying economitransformation within GCC countries. Given the driof
theory is that the three major inputs, namely, labo the region's policy for diversification, these fimgls bring
capital, and technology, combine to form the totao the fore the centrality of ICT-enabled finandatvices
production function and thus contribute towardsnemoic  in strengthening the economies of GCC countriesnaa
growth. Accordingly, in these production conditipnsexternal shocks-such as turbulence in oil prickes€ are
financial development is usually considered to eéspnt timely and impactful insights, given that the stgaes of
the capital, and manufacturing policy is labourjle@fCT  GCC countries are oriented toward life in a pokfdure.
represents the technological advance. The finaseietbr The research also makes a policy contribution by
alone makes resource allocation more effectiveutitio underlining the interaction between financial depehent,
savings mobilization, directing resources to highmanufacturing and ICT diffusion in providing actidiie
productivity investments, reducing information coand insights for policymakers articulating comprehessiv
transaction costs that facilitate interindustry d&a strategies leveraging these factors to improvedsiience
Resource allocation is also more effective whemethe and global competitiveness of their countries. Shely
saving mobilization, directing resources to highunderscores the need for policy action to promote
productivity investments, information cost redunpand sustainable growth and diversification in the G& ICT
transaction cost reductions facilitating interinygrade infrastructure development and continued finanséadtor
as also noted by [10-12]. In this regard, accdlamain reforms can improve economic performance, improve
money and technology accumulation leads to overdiling standards and increase employment opporamit
development. Yet, the 2008-2009 financial crisiuight for the region's citizens. Second, in pursuit ofaficial
into focus how defective financial institutions daad to inclusion, it points toward a mechanism of inteipigithe
resource misallocation, speculation, underinvestamd excluded that can bring about well-balanced anlisiee
waste. The empirical evidence shows that financigirowth. It has finally been made clear in this patheat
development has brought mixed and sometimes adversgional cooperation in the fields of financial tees,
effects on growth, often linked to increased finaherises, manufacturing sector and ICT diffusion are one rsezn
thinness of the stock market, or nonlinearitiestlie ensuring innovation, stability, and sustained ecuno
relationship between [13-16]. growth in GCC. Using shared resources, knowledgd, a

The importance of this study is to understand hiwav t technology, GCC countries can work together to terea
common forces of financial development, industzegiion, robust, diversified economies capable of dealint whe
and ICT proliferation affect GCC economic growth bychanging global economy, thus benefiting the regibn
analyzing these factors as complementary drivers t#rge. This should serve as a driving force foriaeal
sustainable growth. Overall, financial developmenintegration and further encourage investment inssro
manufacturing, and ICT are critical to diversifyitge border ICT projects, financial networks, and ecoiwom
economy, increasing productivity, and transform@®@C partnerships across the GCC region.
economies from oil dependence to knowledge-based This paper is organized into six sections; thet firs
economic structures. This puts ICT in a strate@isitjpn  section being the introductory part that puts thels in
to accelerate e-commerce, innovation, and prodtictim  context, the second constitutes the literature exvi
any case, financial development reinforces theabl€T's  necessary for the background and identificatiogagfs in
spread in providing access to capital across tbe@uny, the previous literature, the third presents a detson of
improving investment efficiency, and promotingthe methodology adopted for conducting this studyije
entrepreneurship, especially through recent dewedops the fourth section sets forth the findings. Thecdssion
in digital banking and financial technology (Firt¢c section finally interprets the results, while ineth
These techniques provide financial inclusion, eingbl conclusion, after summarizing the salient pointd dreir
individuals and SMEs to access finance as parthef timplications, the reader is provided with a compradive
formal economy, thus integrating larger segmentthef framework in which to place the contribution of stedy
population into the economic process. SMEsS' actess and any possible future research directions.
finance as part of the formal economy, thus intégga
larger segments of the population into the econom Literaturereview

process. Diffusion of information and communication
The study contributes in two ways: first, by coesidlg  technology, or ICT, along with financial developrhen
the mutual dynamics between financial developmenigpresents the most vital components of contemyporar
manufacturing and ICT in driving economic growtfthin  economic growth for a wide variety of regions. Altigh
the GCC; second, by establishing how such sectojgrious studies evidence that both ICT and findncia
together support resilience, growth, and diveratfan. To  development contribute positively to economic giowt
that end, this paper addresses some very importafkir impacts differ according to geographical and
questions related to the interrelationShip betwieemcial economic contexts. In Comparison’ financial devﬂep’[
infrastructure, manufacturing and ICT developmemd a yariables tend to be much stronger in their pasitinpact
their overall impact on economic stability andon the rate of economic growth in developed ecomremi
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than the ICT indicators suggest. The financial ayst which supports the positive role that ICT would &dav
furthers one of the imperative functions: the effec played in economic growth. [20], however, note that
allocation of capital funds to foster entreprenbirand though ICT improves GDP within countries inside M&EN
investment, thus stimulating economic growth. Hoerev financial development sometimes has adverse effects
the role of ICT can be less pronounced for higlmine underlining regional variability in outcome. [2Xpae that
countries, since their economies already have appte the spread of ICT in WAEMU has a positive impact on
infrastructures related to technologies. growth, while financial development has a negative
On the contrary, for economies like the WAEMUimpact. The work of [22] is broader because thesess
countries, the diffusion of ICT is very importanbrf growth fluctuations. They observe that the diffusié ICT
economic growth, considering that its channelsféfision  exerts a positively significant impact on the lewsld
are mainly through mobile and internet penetratidn. stability of economic growth, thus implying thatli@ight
investigation by [17] established that the direcalso be one more factor contributing to economsdiemce
contribution of financial development to economiowth  in turbulent regions. At the same time, countryesfe
was relatively negative, whereas its spillover dffe research provides unique insights. This is what] [23
through ICT diffusion impacts economic growthpointed out where the study concluded that ICT and
positively, especially beyond a threshold level ofechnological innovation in Turkey negatively affec
penetration. The tendency here is that possibleteak financial development, while the study confirmedtth
adoption of ICT may help offset initial economidtsecks globalization and economic growth positively affeloe
from financial development in developing economiefinancial sector. Such inconclusive results simpigerpin
through productivity and market accessibility agshe differential impacts of ICTs on economic groatinoss
connectivity improves. different national contexts. Other studies higHligartial
The various works conducted on BRICS economiesspects of the impact of ICTs on economic growthr. F
showed that the inter-play between ICT and growth instance, in Saudi Arabia, [24] indicate that IGffusion
dynamic in nature. According to [18], subscriptiorboth has a positive moderation role in financial deveiept-
mobile cellular and fixed broadband exerts an imiated economic growth nexus, hence suggesting that IGT ca
positive impact on growth, while other categorié$Qr- further enhance the growth-enhancing role of fir@nc
related expenditure such as research and develo@ameén development. In Malaysia, [25] show that electyicit
imports of ICT goods yields growth benefits longrru consumption and hence the underlying critical
Thus, this distinction suggests that while ICTasftructure infrastructure are related to ICT growth. The study
catalyzes near-term gains, investments in techgodogl conducted by [26] on Chinese cities confirms thaT |
innovation-like research and development contribtote fosters technological advancement as well as urban
sustainable economic expansion in the long run.s&heefficiency and the benefits from the ICT are almost
results once again underscore the need for a lmlanwnaltered by geographical distances. It is fromhsuc
approach to ICT investments, with both infrastroetu findings that the impacts of the ICT on economic
development and continuous innovation. development essentially manifest that while ecowomi
Nuancing this view in Asian developing economies, development may be generally fostered by ICT, the
seems that growth is affected by the interactid€dfwith  regional and structural factors often become emsdent
financial development. [1] observe that even thotlgh determinants of the magnitude and nature of impacts
mere diffusion of ICTs tends to be economically The broad research indicates interlinkage thatukim
destructive in the short run due to costs and strec dimensional between financial development, ICT
adjustments, their integration with financial deyghent diffusion, and economic growth. Results concerning
results in substantial economic benefits. Thiseasoned financial development, however, tend to be mixed an
on the complementary functions of ICT and financthat often depend on regional and economic conditions.
finance supports projects brought forth by ICT thaurn  Whereas it is possible, for example, that financial
enhance economic activities and markets. Theretbig®, development may, at times, lag growth or even detra
synergy goes to help in bringing out the relevan€e from it, the diffusion of ICT is likely to create are
integrating ICT investment strategies into the gtoef the immediate benefits in emerging economies. On therot
financial sector for optimal economic outcomes. hand, financial development tends to be positive in
Aggregately, these studies emphasize thelatively more developed countries, which is babjc
interdependence among the variables of financisupported by well-established capital markets and
development and dissemination of ICTs and economiegulatory frameworks that are usually rather stabhe
growth; hence, a need to exploit them jointly todvarcomplementary role of ICT in the process of finahci
sustainable economic development. Specific countdevelopment further underlines the importance of
contexts and their comparison sections show sergsalts technological improvements for economic development
presented by various researchers: For instancgfifitda Notwithstanding these findings, the variations asro
very strong positive interaction between financiastudies do suggest that further research is indaket for
development and ICT diffusion within the MENA regjo regarding how these relationships work out in their
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dynamics and policy implications in diverse congext quality of service, thereby giving rise to sustaiesgrowth
thus appears that the interactions between ICanéial within the economy. This can be a certain transétion
development, and economic growth can be complex atttht could be seen within regional economies thérase
often dependent on a set of various factors such waith the advent of such technologies.

infrastructure, regulatory support, and economitunity.

In this respect, the integration of Al in ICTs and3 Data and methodological framework
financial systems in the GCC countries could celyae This section delineates the methodology of theystad

regarded as one of the giant leaps forward. Al asta statistical analysis of variables involved, andrees from
catalyst for economic development within the GC@lar  which the data has been gathered.

through an increased speed and reach of its fiaanci

services. Examples include [18], who review how AR 1 Data and summary statistics

increases the contribution of ICT to the econombictv Prior to model construction, we evaluated the etqukc
then turns out to be an important tool for bothkiagand  jmpact of each study variable, obtaining background
general economic strategy in the GCC region. Thiglt/  nowledge from the World Bank's World Development

further increase financial inclusions through &l Indicators. A summary of the same is given in Tdble
intelligence-driven solutions in ICT and increadee t

Table 1 Descriptions of variables and the sources of data

Type Acronym |Description Source
Dependent LnGDPpc |Gross Domestic Product per capita (constant 2018 US
Variable World
LnFD Domestic credit to private sector by banks (% ofQ Development
LnICT ICT Diffusion: Internet Penetration Rate (Individsiaising I ndicators
Independent the Internet (% of population) or Mobile Phone Reateon| (WDI)
Variables (Mobile cellular subscriptions (per 100 peog
LNnMANF | Manufacturing, value added (% of GI

Note: All data available at (DataBank | The World Bank) [27].

Figure 1 shows the trends in ICT Diffusion, finaici This perhaps has something to do with the way GCC
development, and Manufacturing as drivers of economeconomies have adopted innovation and investment as
growth in GCC nations. The level of ICT Diffusiomsh drivers for growth across major sectors in the eoon
gone up gradually during the period, indicatingstabtial Most specifically, the pursuit of ICT Diffusion and
investments in digital infrastructure and conneagtivihe  financial development has been pursued as mutually
financial development has been oscillatory in rgtwith  reinforcing enablers that can accelerate economic
rapid growth combined with modest declines probabliransformation. Integration of ICT enhances efficigand
dictated by global economic conditions and adjustsia  productivity across industries, while financial dlapment
policy at the regional level. Manufacturing, toastshown supports capital allocation and innovation. Thesedhics
mixed trends where spells of stability have beehave an added layer of significance in the GCGem\of
interspersed by short-term spikes due to changeslin efforts towards de-oil dependence and setting up
prices and external shocks in the economy. Puhelle knowledge-based economies. Second, investmentisatte
together, and one gets the economic growth trajedéts  and consumer behaviour could be impacted by infhaty
the GCC economies: an interesting dynamic betwegmessures, typically induced via global energy sa@sid
technological progress, expansion of financial retwk fiscal policies in too many domestic economies. The
and price stability comes into play. The figuredveshows interaction of Manufacturing with financial devetopnt
that ICT and financial policies remain importantand diffusion of ICT shows how these factors inteia
complements to sustained economic developmemtetermining sustainable growth trajectories. Thelesis
particularly in those resource-dependent economi¢isat GCC countries place on digital infrastructaned
transitioning toward more diversified and knowledgefinancial reforms constitutes a strategic committrien
based growth. economic resilience and adaptation within global

economic currents.
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Figure 2 Variable plots
3.2 Research methodology check the robustness of results. Results are thepited,

The approach in undertaking any research is welrganized in a systematic manner, and summarized in
structured in the delivery of correct and reliabdsults. reports that clearly present the findings in comaigys
First, there is the presentation of data and detbeei (Figure 2).
statistics as a way of giving a sneak peek intodétaset
for describing means, variances, and distributiomshis
respect, a correlation analysis will then be immated Data Preparation Estimation Reporting
showing the relationship of these variables fohegit
multicollinearity or significant associations. Hs#tion
incorporates appropriate econometric techniqueschwh
quantify the relationships and test hypothesegyiiatics
After estimation, diagnostics are done that vetife
validity of the model and its underlying assumpsiasf

. .. C lati Model Di i
normality, homoscedasticity, and no autocorrelatibine piincerig SRR
result interpretation therefore provides an expianaof
findings in the context of the research objectivEsen, Figure 2 Satigtical analysis process

different specifications or methods could be penked to
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3.3 Specification of the model variables and parameters in the given framework of
This model is specified in a functional form aslimed  analysis:
below. It presents the relationship between theomaj

LnGDPpcic = o + B1*LniICTie + B2*LnFDic + Bs*LnMANFi: + €ie (1)
Where:
LnGDPpci - Logarithm of Gross Domestic production  The descriptive statistics for the four variablesdiare
Product per capita in countiat the time. presented in the table below. Starting with desivep
LniICT; - Logarithm of Mobile cellular subscriptions (perstatistics, the average is 10,308 for per capitaPGD
100 people) in countriyat the timet. LnGDPpc, ICT diffusion with 4.68, financial devetopnt
LnFDr - Logarithm of Domestic credit to private sectgr b at 3.94, and Manufacturing at an average of 1.6@#ing
banks (% of GDP) in countiyat the time. Manufacturing = 0.988, ICT = 4.895, financial
LnMANF;: - Logarithm of Manufacturing in countiyat development = 4.01, and per capita GDP = 10,0%, th
the timet. medians are also close in value to their respeatieans,
Eir - error term. indicating a distribution symmetric. The minimumues
are 9,652 for per capita GDP, 2.437 for ICT, 1.644
3.4 Correlation assessment financial development, and 0.645 for Manufacturinbile

From Table 2, it is observable that LnGDPpc is Wweak the maximum values reached 11,204 for per capit® GD
correlated with LnICT, LnFD, and LnMANF. This imp  5.399 for ICT, 4.93 for financial development, ah&65
that there is no significant relationship betwedw t for Manufacturing.
variation in LnGDPpc with LnICT, LnFD, and LnMANF.

Besides, LnICT is also weakly negatively related td Resultsand discussion

LnMANF but strongly positively related to LnFD. Ehi The study also evaluates regression results usiad-f
suggests that large values of LnICT are weaklyaatal effects and GLS methods. Application of Breusch and
with lower values of LnMANF and strongly associatedPagan's Lagrangian Multiplier Test on the suitgbitif
with high values of LnFD. Also, as it were, theeed random effects would result in the robustness oépdata
moderate negative association of LnFD with LnMANFdynamics analysis.

such that with an increase in LnFD, there is aseny of

LnMANF to reduce. 4.1 Regression analysis: Fixed-Effects method

While these correlations provide insight into the From these results, 94% of the variation among the
relationships between variables, it must be kephind  entities is explained by the model. Prob > F = 850
that not all correlations imply causation. Furtheelysis, implies that the overall model is significant, arehce, all
such as regression analysis, would be requiredtabish  the predictors combined have a significant effent o

the nature and intensity of these correlations irap LnGDPpc. LnICT and LnFD are statistically signifitat
) ) 1%, which indicates that both variables have atpesi
Table 2 Matrix of correlation contribution to LnGDPpc. However, the coefficierft o
LnGDPpc LnICT | LnFD |LnMANF| | nMANF is statistically insignificant. This leadss o
LnGDPpc| 1.00¢ believe that LnGDPpc is not significantly differdat this
LnICT | 0.09¢ 1.00¢ model. Table 3 shows that most of the variance lman
LnFD 0.14( 0.401 1.00¢ contributed by the differences between entities aihigh
LNMANF| 0.01¢ -0.11z2 -0.14: 1.00( rho value of 0.85 (Table 4).
3.5 Descriptive statistics Table 4 Results of Fixed-Effects regression
Table 3 following is the descriptive statistics leab Coef T P-value
showing the per capita GDP, the diffusion of Idfafcial Constant 2.53] 1.36¢ 0.02¢
development, and manufacturing for various varble LnICT 3.41 6.07¢ 0.00:
LnFD 6.05¢4 3.74% 0.00¢
Table 3 Descriptive statistics LnMANF 3.14: 0.452 0.06
LnGDPpc| LnICT | LnFD |LnMANF R-s9 0.9¢
Mean | 10,30¢ | 4,6¢ 3,9¢ 1,01 Obs 12¢
Median 10,07 4,89¢ 4,01 0.98¢ N group 6
Max | 11,20 | 5,39¢ 4,9t 1.56¢ P-Value 0.004¢
Min 9,652 2,43 1,61/ 0.64¢
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LnGDPpcie = 2.531 + 3.412*LnlCTy + 6.054*LnFDic + 3.143*LnMANF; (1.1)
(0.026)  (0.002) (0.005) (0.067)

The regression results show that ICT Diffusion BBd significant contribution to per capita GDP growthda
are both strong drivers of GDP per capita; theghlyi validates the hypothesis that technological chaage
positive coefficients suggest that increasing n®obilfinancial development are positively linked to eoic
technology access and better financial serviceibate performance due to their effects on productivity,
substantially to economic growth. These very lowapies innovation, and resource allocation.
confirm that the relationships are statisticallgnsficant, However, Manufacturing (LnMANF) is not statisticall
which means the strength and consistency of thadtmp significant in this model, which may mean thattbgion's
evident across the data observed. While the imp&ct Manufacturing rates remain within an acceptablgeaor
Manufacturing, INF, may be viewed to be insignifitan that another factor mitigates its potential negagffects.
GDP per capita due to its high p-value, it may yriblat The R value of 0.614 means a large part of theatiari is
Manufacturing stays within manageable levels sbahits taken by the variability between entities ratheanttby
distortionary impact on economic productivity isnimial,  variability within entities over time. One wouldherefore,
or that the inflationary pressures balance withepthsay that individual-level attributes or entity-sifiec
macroeconomic policies or structural factors in théeatures, such as institutional frameworks, economi
observed economies. Combined results point faolicies, or structural factors, are crucial deteants of
technological diffusion and financial developmestthe GDP per capita. These findings point out the nemd f
most relevant determinants of economic performancepnsidering cross-entity differences in formulatiadjcies
while the role of Manufacturing is less importaiithin the  (Table 5).

same context.
Table 5 Results of Random-Effects regression

4.2 Regression analysis: Random Effects Coef T_ P-value

The results indicate that the model explains 5203% Constant 3‘12f 5'36f 0'009
the difference within the area under study, refftecta LnlcT 6'03f 6.25¢ 0.00:
balanced interpretive power. There is overall ingooce to LnFD 711 3.65¢ 0.00:
the model through Prob > chi 2 = 0.052, which mehas | LNMANF 1.02¢ 8.12¢ 0.05(
the combined indicators have an impact on economjic__R- 0.61¢
growth. The coefficients for LnICT (ICT Diffusiorgnd Obs 12¢
LnFD (financial development) are statistically sfgpant N group 6
at the 1% level and positive. This underlines thelr P-Value 0.05:

LnGDPpcic = 3.123 + 6.032*LnICT: + 7.113*LnFDi + 1.024*LnMANF: (1.2)
(0.001) (0.002) (0.005) (0.050)

The significant drivers, as shown by the regressiof.3 Panel data dynamics analysis's sturdiness
analysis, of GDP growth are ICT Diffusion and FI3, a  Breusch and Pagan Lagrangian Multiplier (LM) test i
reflected by their highly positive coefficients andused to determine whether the random effects misdel
extremely low p-values. A relationship of this matis not more suitable than the Oled OLS model. The tesi als
only strong but also statistically significant, whican be examines the null and void hypothesis that theraadis
referred to as the fact that increased access taileno discrepancy between entities (Var (u)), meaning tha
technology promotes communication, productivityd anrandom effects model is unnecessary and the Oled OL
market efficiency. Moreover, the expansion of dredimodel will be more appropriate.
supply increases the private sector's investmemt an The result of the test, Prob > chibar2 = 0.006; &
economic activity. Both factors are critical innstilating  value less than 0.05, therefore one fails to acttephull
innovation and entrepreneurship, and in the brdastese hypothesis at 5% significance level or any converai
there is an economic dynamic. level. Thus, there is strong evidence to believat th

Conversely, the high probability of INF Manufachgi  Var(u)+# 0, hence justifying the application of the Random
is associated with little impact on the model's GDRis  Effects Model. Table 5 provides further illustratsoand
may indicate that the level of Manufacturing waabl verifies that the Random Effects Model is an appaip
compared with the data monitored or not high endiagh choice in this analysis because it handles randamation
have any significant impact on economic outputiddad, it across entities [28].

may refer to mitigating factors in the form of moary By failing to accept the null hypothesis, we camfthat

policies or structural flexibility that neutralitke potential ~ there is significant variation across entities, tiislin turn

impact of Manufacturing. supports our assertion that the Random Effects Mede
~ 219 ~
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more adequate model of data. This model providestar From these results, several policy implicationseafor
understanding of the impact of forecasters congsigeghe the GCC countries. Since mobile cellular subs@ipi
differences between the two entities. Thereforee thwere found toimpact GDP positively, policymakdresd
analysis of the team's data using the random sffactel invest more in ICT infrastructure, a fact that &grevith
must be carried out in agreement with the resdit® the findings of [29], who note that ICT plays atparthe

Breusch and Pagan LM test. economic transformation. The need exists for petichat
would improve digital literacy, enhance internetess,

Table 6 LM Test (Breusch and Pagan Test) and develop better mobile networks. Also, the pasit

Var Sd-sg (var) relationship observed in domestic bank credit éopthivate

LnGDP 4.75¢ 1.91¢ sector and GDP would suggest that financial segxdlicies

E 3.23¢ 4.85: to expand access to credit and strengthen banking
U 2.51: 1.71¢ infrastructure may be a good option. Such poligies the
Chibar 2(01) 856.6¢ private sector an avenue for investment, and thes t
Prob>Chibar 2 0.00¢ economy should be growing and diversifying.

Although the study found that Manufacturing did not
: . . affect GDP statistically, it still is a very imparit
> Conduson_s’ . p‘?"cy recommendations economic stability indicator. To this end, low astdble
and study limitations levels of Manufacturing should be maintained by
This paper evaluates the impact of ICT diffusionl anpolicymakers to facilitate an enabling environméot
financial development, coupled with other economigrowth and avoid further any potential hindranceste
variables, on GDP growth in GCC nations. It alsdesa economy. The high rho values in both models inditiat
valuable contributions to the growth literaturetwiixed-  country-specific variations significantly explaianiations
Effects Within and Random Effects GLS regressiofh GDP and suggest that further diversificatiomesf may
estimates for major growth drivers in the regiomeT pe required to create a situation of balanced astmable
Fixed-Effects model estimated that the explanatorgrowth in most sectors, reducing dependence oﬁiagie
variables ]Olntly eXplained 61.40% of the variatiorGDP sector or resource. Though quite insightfuL tMﬁ does
across the GCC nations, the overall significancehef acknowledge several of its limitations. Analysisdisne
model indicated by a probability value of Prob = 6.052. pased on the current availability of data for th€as
It showed the pOSitive and Statistica”y Signifit:an region_ This data may not be entire|y updated orech or
coefficients of ICT Diffusion and FD at the 1% N‘leaCh, inclusive. Second, enhancing the dua“ty of data an
indicating that the factors pOSitiVG'y influencee tGDP. pr0|onging the time series would make the resultgem
However, the Manufacturing (MANF) variable was nokopust. Third, this research relies only on a Viamjted
statistically significant, therefore its contriomti to npymber of variables: INF, FD, and ICT Diffusion.het
explaining economic growth in this region was mialm  factors might give an even better view of the sitmain
The very hlgh rho value of 94% for the Fixed-Effect the economy, such as government po"cies, geqr;mm”
model shows that the country-specific effects, ather factors, or state of the world economy. The threft
country-to-country differences, explain a large antof  endogeneity can appear when one of the explanation
the variation in the GDP. Slmllarly, Random Effe@&kS variables is correlated with an error term, thwwng
model also noted an overall significance modelrobP>  piased results. This could, in turn, be the fochifuture
chi2 = 0.0045. This model further showed that ICTesearch that also tries to minimize the problem of
Diffusion and FD had a positive significant effect GDP  endogeneity by using instrumental variables or wthe
at 1 percent while INF remained insignificant. Thigh R econometric techniques.
value of 0.94, which shows that entity-specificiaﬁons Results derived from this Study may, therefore’bmt
are very significantin influencing such avarialmlenfirms genera“zed to regions h0|d|ng different economic
other results present in the literature and unaleslihe fact stryctures, institutional frameworks, and levels of
that country-level differences in economic anddtral  development. The comparison of different regionsldto
aspects strongly determine growth outcomes. provide an even greater perspective on how these
The Breusch-Pagan Lagrangian Multiplier test indeeg|ationships could diverge or converge. Moreovkis
confirmed that the application of the Random Eﬁectstudy focuses on a certain period, and change@e'n t
model would be necessary, as opposed to the PGU&d rejationship between variables might change ovee.ti
model. In fact, the results of the test reject thél Fyrther studies should analyse whether the sanerpat

hypothesis of no variance across entities on thergts of recurs under different economic regimes or time
low probability, hence confirming the adequacy sing perspective.

the Random Effects model. The fact that structural Building on this research, future studies shoulect
variations across GCC countries significantly inflae the variables of trade openness, government S@,rﬂiﬂd
growth lends credence to the need for addressioglipe  foreign direct investment to increase the knowlebigse
country-level characteristics in economic policy. that many factors determine GDP growth in the GCC.
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More work is required to take care of possible gateity, https://doi.org/10.1002/isd2.12060
and such findings could be made more credible tittou[3] JORGENSON, K.: Consumption and environmental
robustness checks, using various model specifitatio  degradation: A cross-national analysis of the egiold
Other comparative analyses with countries or regioay footprint, Social Problems, Vol. 50, No. 3, pp. 374-394,
decide whether such patterns might be sustainesitieubf 2003. https://doi.org/10.1525/sp.2003.50.3.374
the GCC context, hence how ICT and financial4] NASAB, H., AGHAEI, M.: The effect of ICT on
development would play their roles in different eomic economic growth: Further evidencénternational
environments. More pronounced patterns and poifits o Bulletin of Business Administration, Vol. 5, No. 2, pp.
inflection in longer time-series analyses are likel yield 46-56, 2009.
the impact that the diffusion of ICT and the depat@nt [5] DEWAN, S., KRAEMER, K.L.: Information
of financial industries will have on the economy, technology and productivity: Evidence from country-
particularly since the two sectors are still eviodyi level data,Management Science, Vol. 46, No. 4, pp.
The results of this study point out the importaohé rof 548-562, 2000.
ICT diffusion and financial development in reinforg https://doi.org/10.1287/mnsc.46.4.548.12057
GDP growth in the GCC countries. This paper providg6] POHJOLA, M.: Information technology, productivity,
evidence that ICT infrastructure and financial depment and economic growth: International evidence and
are key levers of the process of economic developare, implications for economic development, Oxford
consequently, for reaching economic diversification University Press, 2001.
private sector investment, and financial inclusi®hese [7] HASSAN, K., ISLAM, M.R.: Temporal causality and
will help the policy maker in formulating policieghat dynamics of financial development, trade openness,
improve the economic performance, build resilierared and economic growth in Vector Auto Regression
spur sustainable growth in the region. Given thresjility (VAR) for Bangladesh, 1974-2003: Implication for
of an improvement in economic resilience facilithtzy poverty reduction,Journal of Nepalese Business
technology-driven financial services, this is amaawhich Sudies, Vol. 2, No. 1, pp. 1-12, 2005.
deserves collaborative initiatives by policymakers https://doi.org/10.3126/jnbs.v2i1.50
pursuit of innovation within the ICT and Financsalctors. [8] LEE, S.Y.T., GHOLAMI, R., TONG, T.Y.T.: Time
This may open diversified economic growth oppotiasi series analysis in the assessment of ICT impaitteat
decrease reliance on oil revenues, and hence exgmtire aggregate level-lessons and implications for the ne
transition of the GCC toward knowledge-based ecaesm economy nformation & Management, Vol. 42, No. 7,
The findings of the study further confirm an incles pp. 1009-1022, 2005.
approach in how ICT and financial development enter https://doi.org/10.1016/j.im.2004.11.005
with the structural characteristics of the GCC. éaithe [9] ISHIDA, H.: The effect of ICT development on
emphasis on factors peculiar to the region, theare$ economic growth and energy consumption in Japan,
provides useful empirical evidence in formulatirgiges Telematics and Informatics, Vol. 32, No. 1, pp. 79-88,
aimed at exploiting the potentials of ICT and fioh 2015. https://doi.org/10.1016/j.tele.2014.04.003
infrastructure as drivers of economic growth. 8gat [10] GREENWOOD, J., SMITH, B.D.: Financial markets
investment in ICT coupled with appropriate finahcia in development, and the development of financial
policies, therefore, offers a feasible way forwtodiards markets, Journal of Economic Dynamics and
sustainable economic development within the GCC. Control, Vol. 21, No. 1, pp. 145-181, 1997.
https://doi.org/10.1016/0165-1889(95)00928-0
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