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institutions to combat climate changehe UN and World Bank have taken actions towards achieving minimal ¢
emissions that in turn reducglobal warming. In India, nationtvel financial institutions such as RBI, NABARD, SIDE
Exim Bank took the lead in formulating policies to aghithe goal of greening the banking system. SBI granted fina
assistance for windmills and kiskarted green financing activity, followed by all other banks. Financial assistance
concessional interest rate to renewable energy and enaffigient projects and buildings, electric vehicles, staps,
trading green bonds and issues of green mutual funds are introduced by various banks. Additionally, within the
sea change in the form green ATMs, digitalization of banking, issue of eliectbmmk statements and -mall
communication are started. Various other changes, such as green bank building, purchasing electric eq
conforming to green standards, changing LED lighting systems, conducting conferences and meetings electronic
are implemented in the banks. Thus, both the internal changes within the bank and external changes address the
climate change. The study reveals that even though banks have taken the green initiatives a decade back, it is n
popularizedamong customers and common people for a nationwide speedy adoption of green banking.

Keywords:climatechange globalwarming,GBSSBGgreenbonds

1. Introduction

Over the years, the atmospheric temperature has increased at an alarming rate. This pheoyhe A da 1y 26y |
g NJY A y 8xpeBiendsdt §obal warmindias been prevalent on earth for thEastmany decadeshowever, its impact has
predominantly started to affect people only a few years ago. There are many reasons for this situatiousizialization,
population increase, and economic growth (Caire ME 2007). Uneven industrialization has disturbed the ecological balance
and has resulted in natural and industrial disasters (Rehman et al 2021). Global warming occurs when greenhossehgases
as carbon dioxide, nitrogen dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride
are released into the atmosphere. These gases continue to increase in concentration in our atmosphere, creating a
GANBSYy KFSdiE S Sy i NI LIWAYy3I KSFG FNRY (GKS &adzys NBadz GAy3
consequences of global warming is climate change. Its aftermath is experienced in the form of floods, draught, tsunami,
famine, water crisis, severemlate change, heat waves, storms, wild fire, natural calamities and increase in sea water level.

Climatechangeis a globaleconomicchallengelt is expected toacceleratan the future and isno longerconsideredan
environmental threat since it affectll economic sectors (Park H2020). Climate change will negatively affect world trade by
disturbing the supply chain, resulting in an increase in the cost of products. To establish an equilibrium between nature,
people, and profit and to create legislatidn contain issues related to climate change, the WTO, UN, World Bank and
UNFCCC (United Nations Framework Convention on Climate Change) have conducted various international conferences at
adopted policies and programmes to be adhered to by member countite ¢ KS W/ ft AYI GS / KIFIy3aS 1 (
Bank contains detailed guidelines to be followed during 2021 to 2025. This includes (i) reducing greenhouse gases, (ii
aligning climate and development, prioritizing key systems of transitions such asyemgrirulture, cities, transport, and
manufacturing, and (iii) financing to support transition in the form of concessional finance to support global effort.
Channelizing bank credit for purposes that promote the reduction of greenhouse gases is terneaihgrehe banking
system.
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finance. This is achieved by the emissions of the largest emitters with curves and helps to successfully adféece snd
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adaptation to climate change. Record levels are achieved by the bank, which imagaa on delivering climate finance to
seek solutions (World Bank 2021).

2. Greeningthe BankingSystem

The average temperature of India over the past few centuries has increased by 0.7 degrees and has increased due f
climate change. India is currently theorld's thirdlargest carbon emitter, followed by China and the United States of
America. In view of this alarming position, many solutions are needed by India for adaptation and mitigation of climate
change This includes the development of green sectetgh as renewable energy, creating energy efficiency, and a low
carbon footprint. To achieve the structural transformation, enormous funds are needed. The banking sector has a main role
in providingfinancialresources. lhas becomehe backbone for thaeal economy. Green banking facilitating thegrowth of
green sectors.

Greening the banking system or green banking is a potential drive for growth. A growing number of countries are now
exploring green banking systems. The Reserve Bank of India dstahli§ w. ¢ 2NJ G KS GLYRALFY Lya&ada
wS & S| NXddiged the term umbrella for green banking with reference to guidelines and practices with makes
sustainability in the environment, economy, and social dimensions. (IDRBT 2013). Gnkemy i denoted according to the
Association of Indian Banks, and the normal banking system is denoted by green banking, which involves all aspects of th
environment as well as society with the aim of ensuring the utilization of the best natural resoarm ecological
sustainability. Banks can play a vital role in this regard by channelizing funds to finance -tifiematly and sustainable
projects such as the production of energy from renewable sources such as solar, wind, and biogas, the consfruction
energyefficient green buildings, inspiration to adopt clean transportation, and the implementation of efficient methods for
recycling waste to support the greening of the economy (RBI Bulletin 2021). Green banking adopts the practices and
guidelines hat make banks environmentally, economically, and socially accountable. Moreover, banking business should be
conducted to reduce the emission of external carbon overall along with the footprint of internal carbon. (Garg 2015).

3. GreeningScheme®f GlobalBanksand Financiallnstitutions

International organizations such as WTO, UN, G20, etc., set green growth as one of the top priorities (Rakic and Mitic
2012). The central bank score card on green banking activities based on the four parameters of rasdaacivocacy,
monetary policy, and financiglblicy and leadingpy examplereveals thatmost countriesare active in research and advocacy,
but little progress has been made in other parameters. China, Brazil, France, the United Kingdom, and the Eurmopean U
ranked on thetop list of countries with highescores for implementing green monetary and financial policies.rahleof the
United States of America is 13 and that of India is 15 as of March 2021 (Barmes and Livingstone 2021).

The Green Climate Fd{GCF), the largest global fund committed to climate change, is USD 137 million and is focused
2y L y*RereertGrowth Equity Fund (GGEF) for climAgivities for climateresilient and lowcarbon across chain value
of energy. Technologies for renable efficiency, generation of renewable energy, and transport of low carbon, along with
the conservationof resources, aréncluded. Thislsoincludes wastenanagement and water. Grants aeduity are provided
by the fund to quicken the infrastructure gfeen projects in India.

¢tKS 22NIR .lyl1Qa {daAadrAylroftS 5S@St2LSyid .2yRa 6{5.0
billion was committed to various green field sectors, such as agriculture, renewable energy and energy efficiency, clean
transportation, and water and wastewater management. The funds were committed to two functional areas: first, to
mitigate the existing sustainability risks and second, to adapt new technologies or programmes to ensure sustainable and
balanced growth. Out ofthe committed amount of 124.6 USD billion, allocated amount stands only at 72.1 USD billion.
Sector wise allocation of funds is depicted below in figure 1 and table 1 below.

Tablel World BankSDB- Sectorwisecommitmentandallocationof funds.

Sector Committed.USDeq. billion Allocated.USDeq. billion
Fishing forestry, and agriculture 6.9 24
Education 6.0 2.6
Extractionand Energy 19.0 11.7
Sectorof finance 84 5.2
Health 8.3 34
Trade,servicesand Industry 9.0 4.9
Communicationsandinformation 0.3 01
Administrationin public 15.7 11.7
Protectionsocially 10.9 7.3
Transportation 24.6 15.1
Sanitation,managementof waste,and water 155 7.7
Total 124.6 72.1

SourceWorld BankSDBmpactReport2020.
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Figurel World BankSDB- Sectorwisecommitmentandallocationof funds.SourceWorld BankSDBmpactReport2020.
Regionwisecommitmentandallocationof fundsisillustratedin table 2 andfigure 2 below.

Table2 World BankSDB- Regionwisecommitmentandallocationof funds.

Region CommittedUSDeq. billion AllocatedUSDeq. billion
Africa 7.8 52
EastAsiaand Pacific 26.2 15.6
Europe& CentralAsia 237 145
LatinAmerica& Caribbean 27.9 179
Middle East& North and Africa 18.5 104
SouthAsia 205 8.5
Total 124.6 72.1

SourceWorld BankSDBmpactReport2020.
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Figure2 World BankSDB- Regionwisecommitmentandallocationof funds. SourceéWorld BankSDB ImpadReport2020

A summary of green bonds issued country wise from January 1, 2018, by corporations and governments with the
percentage (amount and number) of green bonds out of all bonds issued is given in Table 3. It shows that the percentage
amount of green bonds vis s all bonds issued ranges from 0.05% to 1.17% only. Considering the huge requirement of
green financing, it is observed that the issue of sustainable green bonds is to be increased substantially.

https://www.malquepub.com/multiscience
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Table3 GreenbondissuancesinceJanuay 1, 2018(issuedby both corporationsandgovernments).

Country Amountissued Nc_) of bond Amount issqedas%of Numberof bondsiss_uedas
($Mn) issued all bondissued percentageof all bond issuance
Euroarea 1,96,854 594 1.7 0.4
China 63,023 183 0.3 0.2
USA 35,421 71 0.2 0.2
Japan 11,815 88 0.1 11
SouthKorea 11,781 44 1.0 0.4
Central& Sputhern 8.869 53 05 10
America
India 7992 22 0.7 0.3
SouthEastAsia 7208 86 0.6 14
Australiaand New 5878 15 11 0.8
Zealand
UK 5311 17 0.4 0.5
HongKong 4781 19 05 1.0
Singapore 496 9 0.05 12
359429 7.15

SourceRBIBulletinJanuan2021.

Several green bonds have been issued by the World Bank for different projects in India (Table 4). Based on the Gree
Bond Impact Report 2019 of the Woilghnk, it is estimated that the outstanding amount of green bond proceeds allocated
to support projects ifndiais US$640 mnasof June30,2019.World Bank GreeiBondCommitment towards Indiasof June
30, 2019, is given in table 4 below. The allocaaetbunt shown below is the amount of green bond proceeds allocated to

support the financing of the projects as of June 30, 2019.

Table4 World Bankgreenbond commitmenttowardsindia.

Date of Cost ofthe Amountof
Sector Nameof Project Status Approval ClosingDate ~ TotalProject  Allocation
pp (nUS$mMn)  (US$mn)
Efficiencyof energy& Development®rojectof 18h March
Energythat isrenewable PowerSystemV Closed 2008 Julys1,2014 2114 400
Efficiencyof energy& Project ofRampur September  Decembesl,
Energythat isrenewable Hydropower Closed 13,2007 2014 670 400
ici h 30n
Efficiency qf energy & SolarPrograrr_of Ro.oftop Active 13"may, November, 915 282 2
Energythatisrenewable connected with Grid 2016 2021
Efficiencyof energy& Projectof SolarParksfor . 30 march, ot
Energy Sharednfrastructure Active 2017 31 July,2022 200 85
i 10h st
TransportationCleanly SustainabléJrban Closed December, 31 March, 328.33 88.8
Transport 2009 2018
. Corridor- Il of Eastern . 220d April, Decembei3l,
TransportatiorCleanly DedicatecFreight Active 2014 2020 1650 295.7
Managemenbf Improvementof Andhra h
Wastewaters Water PradeshVater Sector Closed  June3,2010 287 July,2018 988.97 399.2
Useof land, Ecological . - .
! . ClimateResilienProjecton . Februany27, 30N June,
Resource& Agriculture, Agricultureof Maharashtra Active 2018 2024 599.55 4.2
Forests
Useof land, Ecological ManagementProjectfor h
Resourceg: Agriculture, Landscapesf Meghalaya Active March 13, 30" June, 60 0.3
. 2018 2023
Forests led community
Useof land, Ecological Project ofTamilNadu Decemberl
Resource& Agriculture, Modernizationon Irrigated Active 2017 ' June2, 2025 455.8 48.9
Forests Agriculture
SourceRBIBulletinJanuar2021.
4. GreeningScheme®f NationalLevelSpecializedApexInstitutions in India
Gb! . 'owd B GA 2y Agricukuseind Rugaldkvelopment A a4 NBFSNNBR G2 Indidforl y |

the promotion of rural development and sustainable agriculture through sustairedplieulture that is advanced along with
prosperity in rural areas by technical support and financial offerings. Several partnerships have been built with different
financial institutions and national entities, along with some nongovernmentalorganizations The reason behind building
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partnerships is to execute ideas that are novel through guarantees, loans, and finance that are blended in such areas a:
natural resource management, fisheries, coastal management, and improvement of vatildod, roof top model of solar,
renewable energy, ecosystem services, and development of watershed, microfinance and coastal management. Disbursmen
of approximately onghird of cumulative loans is related to climate adaptation changes along with atidig activities.
(NABAR2021).

SIDBlorthed { YFff LYyRdZAGNRASE 5SKEtREFNSYNBR Y3 RF LYyRAK@a |
aims to promote and develop financing that includes micro sized enterprises, mesittech enterprises andmaltsized
enterprisesnamely, MSMEsmainlyin the sectorsof servicesand manufacturing Plansof nationalactionsare aidedby SIDBI
on the topic of climate change. Concentrated initiatives have been taken under the direct financing energy efficiency
schemes of the World Bank project to promote responsible business practices, including sustainable financing and cleane
production in the MSME sector, through both financial and nonfinancial support (SIDBI 2021).

Indian Renewable Energy Development Agdnayited (IREDAL 2021) is a public sector financial institution registered
as a NorBankingFinanceCompany (NBFC) with Reserve Bankdifa (RBljor promoting, developing, and grantirigpancial
assistance to green projects of renewable sources of gnargl energy conservation. IREDAL performs the functions of a
green bank, and its loan portfolio includes only green financing, such as assistance with wind energy, solar energy, sma
hydro projects and biomass cogeneration projects.

TATA Cleantech Cagitaimited (TCCL), the first private sector green bank in India, is a joint venture of Tata Capital
Limited (TCL) and International Finance Corporation (IFC). TCCL is registered with RBI as an NBFC. lto#ad end
business solutions, advisory servicaad finance for projects with clean technology in renewable energy, energy efficiency,
waste management, water management and other infrastructure projects (TCCL 2020).

Reserve Bank of India (RBI), the regulatory authority of the Indian banking seette, policies, issued directives on
green financing activities and prepared a National Action Plan on Climate Change (NAPCC). It acts as a coordinating ager
for banks and other institutions accountable for green finance in India. RBI took the initiattiie idevelopment of local
green bond markets and improved green finance in India. RBI is a member of the Network for Greening the Financial Syster
(NGFS), a platform for central banks to share the best practices adopted globally in greening the fpatesial

The Climate Change Finance Unit (CCFU), founded in 2011 within the Ministry of Finance, coordinates the activities o
the banking sector. GOI provides a subsidy of 30% for roof top solar panel installation. The small renewable energy sector i
included under Priority Sector Lending (PSL) and is eligible to obtain loans at a concessional rate of interest up to Rs.30 crol
for organizations and up to Rs.10 lakh for households.

5. GreeningSchemedmplementedby CommerciaBanksin India

Commercial bankksave played an important role in greening the banking system in India. There are a total of 21 PVBs
2NJ GLINAGI GS aSOG2NI olylaée¢ +f2y3a gAGK mMH t{.a 2N alLlzt AC
payment banks, 10 small finand@nks and 45 banks of the foreign sector (RBI 2021). All institutions have implemented
variousschemes to achieviine motto of greeningthe banking system. Thesehemes can belassified intdwo, i.e., internal
and external.

Financial institutions worltide are generating exclusive funds for financing green projects, and in this line, India
started to issue green bonds from 2015 onwards. Initially, the quantum of green bonds was very limited. However, now it
stands at 0.70% of total bond issues. Tabletbw shows the performance of Indian green bonds vis a vis other countries.

6. Internal GreenProcess

Internalgreenincludesthe followingarrangementsmadewithin the bank.

1 Installingmore greenATMsand CasldepositMachines(CDMs).

1 Encouraging customets use electronic means of online banking, mobile banking and WhatsApp banking helps
them to carry on banking business anytime, anywhere.

1 Encourag®nline paymentof variousbills

1 Issueof soft passbooksAccountstatementsto customersand annual reports to shareholdersinstead of hard
copies.

1 Shifting internal communication within the bank and to customers from traditional forms of letters,

memorandums, etc., to soft communication modes such-asad and WhatsApp.

Usingdigital platformsto conductmeetings proposalpresentationscreditappraisalsetc.

Installing energy saving and low carbon emission electrical equipment fixing solar panels, etc., in the bank building

and residential quarters.

1 Managethe internal businesdunction of the bankin order to reducethe footprint of carbon.

1 Arrangeto conductenergyaudit within the bank. Additionally, yearly energy audit reports should be obtained
from assisted manufacturing companies.
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 Activitiesof CSRra O 2 NLI#NEINB & LI2 ¥ &dndudtionk th&backdropof greeningthe environment.
1 Anyother measurego reduceusageof hardcurrency paperusagetravel,andlow emissionof carbonfootprint.

7. Externalgreenservicesand products

External green services along with products include the following green banking products and services granted to

customers.

1 Loans and advances at concessional interest rate to small enterprises, medium, micro enterprises and enterprises
that are largesized for the investment in green projects that are environmentally friendly in power projects, in
renewable energy, projects for energy efficiency, infrastructure projects that are climate resilient, forestry, and
agriculture.

1 Loans and advances at consiemal interest rate to individual customers to construct energy efficient houses,

purchasing energy efficient equipment and vehicles.

Loans and advances at concessional interest rate to individual house owners for investing energy efficient
renovation andupgradation of their existing houses.

Reductionof insurancepremiumfor electricvehicles.

Useventure capitalfundsfor start-upsdevelopinggreentechnologies.

Tradein greenbonds.

Introducegreenmutual fundsandallocatefundsexclusivelyto greencompanies.

Granting incentives in the form of redeemable credit points to debit/credit card holders based on the volume of
transactions carried by using cards and encouraging them to shift from traditional banking to electronic banking.

Banks have realizetheir role in environmental sustainability and adopted various initiatives in this regard. Export

Import Bank of India, IDBI Bank and Yes Bank issued green bonds in 2015 for the first time in India and set a path to b
followed by other banks.

A small setor of renewable energy under the Reserve bank of India was included undé&Stecheme2 NJ at NJA 2 N

{ SO0 2 NJ ih 300 Engrgyésector of nonconventional back credit of total outstanding was around Rs.36,543 crore, at
the end of 2020 march. Thuis constitutes 7.9 percent ak 2 dzii & G | Y RA Y B the geylelatio® diBowvdr {Table 5), in

O2yGN¥rad G2 poén LISNOSydG Fa 2F wnmp al NOK® ¢KSasS RIEGEF &Kz

=
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Table5 Outstandingof bankcreditin Indiato nonconventionakenergyasof 31 March2020.

Banksin Public ~ Banksin Private Banksin Total

Sector Sector Foreign Banks

Outstandingamount(Rs.In crore) 21,655 12,302 2,586 36,543
Totalcredit percentageof power sector 6.2 11.9 27.1 7.9
Totalbankcredit percentaggpersonaloansare 05 05 07 05

excluded)

SourceRBIBulletinJanuan?2021.BSRRBIAuditorscalculation.

As per the annual report of the State Bank of India (SBI) for F¥221028e Green Channel Counter (GCC) is deployed
in almost all their branches. Customers can carry out all transactions in GCC The Green Remit Card (GRC) is another faci
08 VKAOK Odzad2YSNBE OlFly RSLIR2aAG OFakK Ayid2 LINBRSFTFAYSR |0
application providing investment, insurance, and shopping solutions and advisory and nratéttd information. YONO
YNRAKA aSNWSa G(KS 7FI N¥YSKDA3.97I8kA RraappRoyetl peyséndl lodndzNdkeyoBened digitailyr H
More than 100 traders are age in the online marketplace platform dealing transactions of Rs.641 crore in FY22020
YONO is a path breaking initiative of SBI with more than 79 million downloads and 37.10 million registrations as of March 31
2021 (SBI 2021).

Punjab National Bankas implemented a rainwater harvesting system in their existing buildings and encouraged
environmentally friendlynew construction.Bankis spreadinghe messagefthe W/ | theON& Anifiative of the government
(PNB 2021).

I'a LISNJ / I yI NI port forFY 20221, lthérg idzh surgeNdbdigital transactions in the bank, and the ratio of
e-transactions stood at 88.7% in March 2021. Wide publicity is given through social media and lobbies of ATMs along with
sending SMSs to customers to utilize digiianks. Online application facilities are available for account opening, Kisan Vikas
Patras (KVPs), credit cards, KCC loans, insurance and almost all banking facilities, including Gold Loan. Under Geid Loan, &
submitting the online application and dats of gold, the eligible amount will be communicated to the customer. After this
process, the customer must walk in to the bank and complete the process of pledging. Cheque issue, cancellation, dema
account, credit/debit/prepaid cards and a variety qfpdications are routed online through the OMNI channel of the bank.
Cardless withdrawal from ATM is also available to Canara Bank customers. As part of digitalization, Canara Bank ha
implemented digitalization of documents, centralized storage, Wil automation and creation and storagé digital files.
ff GKS&AS Ayy20F A2y &INBSy Q28 ¥ NRA ii KBS YIRYiR 2NBRFdz&@SR LI LISN
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Union Bank of India is using digital applications in tladiibanking services. During 202Q, the overall digital
transactions stood at 79.11%. As part of technology innovation and implementation of hassle free 24x7 service to its
employees, HRMS mobile application and iOS platform for employees are introgllise8021)

Axis Bank issued the Green Bond of USD 500 million in June 2016. The Bond is the first certified bond of any Asia
bank under Climate Bonds Initiatives standard version 2.1, and it is the first such bond issued by an Indian company listed i
the[ 2y R2y {201 9EOKIy3aSd Ly GSN¥& 2F (NI YALRNIFGAZY F2N
energy efficiency, the proceedings of the issues had been allocated. In addition, the bank has taken various steps ¢p greenin
the bankingsystem, viz. Solar panel installation, solar power purchase, use of lithésed batteries across branches,
replacement of conventional lighting with LED lights, inved@sed air conditioning, installation of motion sensors for
workstations, common ai@&s and rainwater harvesting (Axis Bank 2021).

To reduce the greenhouse effect, the Bank of Baroda does not finance new projects producing or consuming ozone
depleting substances and units manufacturing aerosol units using chlorofluorocarbons (BOB 2021).

ICICI Bank has availed a line of credit from multinational agencies for financing green projects such as wind, solar, bit
mass plants and energy efficiency projects. As of March 2021, total outstanding assistance granted under the line of credit t
green pojects amounts to USD 70.8 million (ICICI 2021).

"IDBI Carbon Developments" is a newsletter of IDBI Bank. This gives a price anaysiR€ora / SNI A FASR 9
w S R dzO ok tReyfuduke as wellas in thepresent. There arehanges in thenarket ofcarbon, trading ofecora wSy S g I 6 f ¢
9y SNEE& / SvedhanEm @itl! (¢S ¢20NJ at SNF 2 NY hashkeh Budéhedrby tRe Indibid- gBvBrément. This
information facilitates the lenders.

8. Conclusion

Greening the banking system is gaining momentum RAnk @ ¢ KS ol y{1{Ay3a aSOG2NI KI & |
towards reducing the carbon footprint and building a sustainable and resilient environment. Construction of new green
building, renovation of existing building by adopting green initiatives, cotiolgi energy audit internally and in assisted
industrial units, moving towards paperless banking, efficient sewage treatment, waste water treatment, management of
waste (including avaste) and adopting plastic less system, green data center, adoption tef wanservation methods,
conducting internal meeting & committeeby electronic means and thereby follow thie9 { @& 9 Y GANR Y YSyYy (i | €
'y R D2 @ Sphlifies ye@ted to the Government, obtaining shareholders consent to receive annual reportstraerd
notices through email, sending bank account statements and other communication to customers electronically, encourage
customers to use electronic banking, granting concessional loans to projects and products complying to energy saving
utilizing green technology that is environmentally friendly, and energy efficient. International organizations such as the UN
and World Bank are working towards sustainable economic growth in all countries. Eventually, to attain the desired result of
green financing,he issuance of green bonds must be enhanced. Despite the fact that banks have taken the green initiatives
a decade back, schemes of financial assistance under green banking are not widely popularized among the customers an
common man for a nationwide spdg adoption of green banking. Banks and regulators should see that the message of
environmental protection is to be passed on to each customer and society.
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AbstractThe banking sector hdseen greatly impacted by the technological outburst of the twefitgt century. Bitcoin,
the first crypto asset created on block chain technology, has firmly established itself in the financial sector s
introduction in 2009. The market capitaliza of uncontrolled crypto assets has grown at an unprecedented rate, pc
a threat to the banking industry and the economy. lllegal activities such as terrorist funding and money launder
refuge in the unregulated world of crypto assets. To keppwith the demands of the computesavvy Generation Nex
banks worldwide have adopted various technologies and improved their service standards. However, centrs
continue to follow the traditional system of issuing hard currency bank notes, winicitotimatch theaspirations of most
end users. As a result, Central Banks worldwide are currently brainstorming the introduction of a Central Banl
Currency (CBDC). This study aims to explore the theoretical aspect, feasibility, and status drdtiB@entral Bank
have already issued CBDC, while others are in the process of doing so. Block chabistnteted Ledger Technology
the most suitable and widely accepted platform for issuing CBDC. Robust computer security measures |
establisied to prevent hacking and ensure monetary stability for CBDC. During the initial stages of CBDC implem
hard currencybanknotesand CBD@uvill run parallelly untilany possibleinitial hiccupsare resolvedCBD@as thepotential
to boost bankingand finance, trade finance, and cressrder international settlements.

Keywords:blockchain,DLGCBDCgryptoassetcryptocurrency

1. Introduction

Technological innovations habeen a recurringaispect othuman evolution. Thglobal barriers haveeendismantled
by the Internet and have opened up a plethora of knowledge and information to users. Smartphones have revolutionized the
way people communicate. The latest technologies, such as Augmented Reality, Virtual Reality, Internet of Things (loT)
Artificial Intelligence, Machiné&earning, RobotiProcess Automation, Smaforkplace EdgeComputing, 5Gand Blockchain
technology have changed the pace of the global industry, finance, education, trade, and business. In 2009, Satoshi Nakamot
introduced Blekchain technology. Bitcoin, the first crypto asset, was developed using Block chain technology. Data or
information is preserved in each block of the chain, which is interconnected with a hash, making the data safe. Of the nearly
10,000 crypto assets irirculation, the most widely circulated assets are Bitcoin, Ethereum, Tether, USD Coin, and Binance
Coin.

The twentyfirst century has witnessed a great leap in global economic activities.-§iarand venture capital
companies are being developed in thesiness andinancial sector by newgeneration entrepreneurs. However, the banking
sector hasdeen passinghrough varioussetbackslueto the all-round declinein economicactivities resulting fronthe Covid
19 pandemic and an increase in nparforming assets. Though the pandemic has turned global economic activity upside
down, peoplehavestarted tousemore technologies likénternet banking, Mobiléanking, National Electronfeund Transfer
(NEFT), Redlime Gross Settlement (RTGS), Immediate Pay®@entice (IMPS), Unified Payments Interface (UPI), National
Electronic Toll Collection (NETEastag), Bharath Bill Payment System (BBPS), WhatsApp banking, online and virtual
assistancehatbot, andvariousother digital Appsin their day-to-dayfinancialactivities. Digitabankinghashelpedcustomers
transferfunds, makeinvestments pay bills,and conductshoppingfrom their comfort zones Asper the DigitalPaymentindex
(DPI) published by Reserve Bank of India (RBI), the Indian digital paymentasdexown a remarkable increase from an
index of 100 in the base year 2018 to an index of 347.30 in 2022 (Table 1). However, a study conducted by RBI durin
December 2018 and January 2019 in six Indian cities to find out the most preferred mode of rétaiies2) and payments
(Table 3) revealed that the mode of cash ranks higher in demand, with 54% for payments and 50% for receipts compared ftc
other modes of transactions like digital and cheques (RBI 2022). The yeaP2@@dinessed an increase in th#aulation of
bank notes by RBI due to high demand from the public as they hold more currency notes to withstand any possible outbreak

of another variant of covid pandemic (RBI 2022).
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Tablel RBIDigitalpaymentindex.

Period RBI¢ DPIIndex

March2018(Base) 100.00
March2019 153.47
September2019 173.49
March2020 207.84
Septembe2020 217.74
March2021 270.59
Septembe2021 304.06
March2022 347.30

SourceRBIConcephote on CBDCOQctober2022.

Table2 Preferredmode of payment.
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The financial sector landscape has been changed by Fintech firms directly or indirectly. The growthbahlnon
Fintech firms worldwide is another recent development in the finanegaitor. Various banking services are being provided
by these firms, either fully or partially skipping some of the statutory checks, such as Know Your Customer (KYC) or An
Money Laundering & Combating Financing of Terrorism (AML& CFT) rules, or csseialLiability Management (ALM)
criteria. Additionally, financial assistance is being granted topube business ventures for sheterm gains, which may
compromise the monetary and economic stability of the nation.

The financial sector has witnessecktgrowth and acceptance of crypto assets based on blockchain technology, which
has led to the mushrooming and development of such assets among investors. The number of crypto asset firms increase
from 66 in 2013 to more than 10,000 in 2022. During the sg®@riod, the market capitalisation of these assets surged from
USD 9.17 billion to USD 2099.56 billion (Table 4). However, it is noteworthy that the top twenty crypto assets hold around
90% of the total market share, and the remaining assets remain uacti
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Crypto assets are highly speculative and volatile as they are createtely. Central Banks are concerned that these
crypto assets may undermine their official Afske currencies, thereby reducing their ability to control inflation and execute
monetary policies effectively. These developments may also have a negatpactimon the retail banking business.
Consequently, the traditional banking system must upgrade to match the technology that meets the demands of the new
generation of endusers and establish a seamless and robust global economic system. In this agitdénubney issued by
Central Banks is only referred to as cryptocurrencies. Bitcoin, Ethereum and similar other cryptos are called crypts assets a
private firms issue them and not by any monetary and regulatory authorities authorized to issue currencies.

Table4 Cryptoassetsgrowthin numberandmarketcapitalisation.
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These developments have prompted Central Banks worldwide to demonstrate their inclination towards digital
currency, commonly known as Central Bank Digital Curr@@B{pC). CBDC is the digital form of the physical currency notes
issued by the Central Bank and possesses all the main features and functions as a medium of exchange and store of valu
CBDC is the liability of the Central Bank (RBI 2022). The CentrabfBan& Bahamas, Eastern Caribbean Currency Union
(ECCU), Central Bank of Nigeria and Peoples Bank of China have successfully issued CBDC, while the Central Banks of t
other countries, namely Sweden, Jamaica, and Ukraine, have completed testing therpjkect of CBDC. Many other
countries, including India, are currently in initial discussions for the development of CBDC. The Bank for International
Settlements (BIS), established to discuss and finalise monetary and regulatory policies and providg bankces to
Central Banks, has conducted various projects in association with central banks of different countries, supporting them to
adopt CBDC quickly.

2. Objectives

Possibilitiehravebeenopenedfor centralbanksworldwide to switchfrom physicalcurrenciego digital currenciesdue
to the progression of blockchain technology and crypto assets. The objectives of the present study are as follows:

1 Tograspthe theoreticalaspectof CentralBankDigital Currency(CBDC).

1 Todeterminethe need,feasibility,and explorethe implicationsof issuingCBDC.

1 Tohighlightthe currentscenarioon the adoptionof CBD®y variouscentralbanks.

3. Literature Review

The traditional banking model is at risk of being disrupted by the power of blocktbelimology, which has the
potential to create a new cashless banking model that reduces risks and frauds, facilitateffectste and rapid transfer of
funds and information between banks, and optimizes global financial infrastructure to acceleratengicogrowth and
support a greener banking system (Cocco, 2017). Block chain technology will significantly change payment clearance an
credit information systems in banks, and preseéaty concerns regarding this technology include adequate regulation and
security (Guo 2016). Blockchain technology is secure, auditable, accelerates digitalization, and reduces the cost of bankin
services (Semenchenko 2016).
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In India, government financial transactions such as tax collection and distribatisocial security amounts face
significant delays due to the involvement of several intermediaries in the process. Implementing blockchain technology can
reducethesedelaysby eliminatingintermediaries,makingfinancialinclusionand correspondentanking more accessibland
profitable (Saripalli 2021). The introduction of a Central Bank Digital Currency (CBDC) directly impacts monetary policy
improvesmoneydemand,optimizespaymentsystemsbetweeninstitutions, and expandghe moneymultiplier effect (YangJ,

2022). Factors such as the financial inclusion strategy of the country and the method adopted for risk mitigation from
fraudulent operationswill influencethe implementation ofCBDGEngert 2017)Theintroduction of CBDGignificantlyaffects

the financial system and the economy, and complete anonymity is recommended. While central banks worldwide do not
have strict rules in place to address the risks associated with digital currency on blockchain platforms, innovative
technologies in financesuch as digital payment systems, and an increase in crypto assets in the market make it necessary to
introduce a digital euro without hesitation (Pelagidis 2022).

4. TheoreticalAspectof CBDC

CBDC is implemented on Distributed Ledger Technology (DLT)jcsflgcifsing blockchain, the platform utilized to
create crypto assets such as Bitcoin and Ethereum. DLT and blockchain are interconnected, with blockchain being
distributed ledger. DLT is the latest and most popular technology for recording and shaiongation across multiple
ledgers. Transactions are recorded in blocks, with subsequent transactions linked to the initial transaction inlikechain
manner, creatinghe blockchainAll participants haveaccess tdhe distributedledger,allowingthemto view theentire chain
of transactions. DLT is highly reliable and ensures protection against data tampering. This disruptive technology can rende
current bank notes obsolete and lead to a fully digital currency system in the long run, significantiynghilne banking and
financial sector.

There are two variants of CBDC under consideration. The first is called 'wholesale CBDC,' exclusively available &
participating intermediaries, such as banks and financial institutions. The second variant, gatlechl purpose CBDC,' is
open to the general public.

Therearetwo mainoperationalmodelsfor CBDCwith centralbanksableto choosethe most suitableoption basedon
their specific requirements. The first model is known as 'unilateral CBDC,' whatrl banks take full responsibility for
issuing, distributing, and dealing with enders without the help of intermediaries. The second model is known as
‘intermediated CBDC," where central banks are responsible for issuing CBDC but receive agsistaimtermediaries such
as banks, financial institutions, or even private entities for distribution and dealing wittusei. Under this model, central
banks are more responsible for monitoring private entities. The prevailing banknotes operate undeteanediated
operational model, making this model the generally accepted one for CBDC (Soderberg 2022).

5. Need,Feasibility, AndImplicationsof CBDC

The technology boom of the 21st century has been fueled by digitalization, which received a boost kierr®ayvid
19 pandemic. Visible changes include the widespread use of smartphones and tablets, social media, and increased digit
transactions. Investment in crypto assets has gained wide acceptance, particularly among tsawegtGeneration Next,
which has pushed Central Banks to consider the possibility of transitioning their currency to CBDC. CBDC uses blockcha
technology, which streamlines the country's monetary policy, facilitates fast money circulation, and promotes rapid money
multiplication (Yag J 2022). Effective payment systems are promoted by quicktpgazer settlements, which do not
create additional risks to monetary stability. CBDC is expected to result in tremendous improvements in trade finance
settlements, reducing intermediaries tominimum, reducing transactions, saving time and expenses, and seamless auditing.

Transactions made in blockchain under DLT remain permanently in the system and cannot be modified or deleted,
ensuring a reduction in fraud and improving operational andvise efficiency. This system eliminates the circulation of
counterfeit notes and puts a brake on money laundering and using the money for criminal activities such as terrorism, drug
deals, etc. In the long run, there will be a considerable reduction MsApersonnel, and machinery engaged in printing,
upkeep, and distribution of banknotes, resulting in cost savings. CBDC also addresses the issue of climate change and boo
the goal of greening the banking system. It also acts as an efficient medidimaiocial inclusion.

Although CBDC presents opportunities, it is not free from risks. There may be chances of security threats and hackinc
of the system. To ensure transparency in transactions and check security threats, a study by the Central Banttaof Cana
recommended continuous testing, authentication, following best practices, conducting periodic audits, and using dedicated
singlepurpose devices instead of shared devices (Minwalla 2020).

6. Adoption of CBDQy VariousCentralBanks
6.1. CountriesssuedCBDC

(BDCs have been issued by a limited number of countries so far, with blockchain technology being the platform of
choice for all four central banks. The status of CBDCs in these countries is detailed below.
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The BahamasThe Central Bank dfhe Bahamas issued 'Sand Dollar', the world's first CBDC, in October 2020. The
country's geography makes it difficult to achieve financial inclusion, with only 20 to 25 percent being achieved soffar. As o
December 2021, the total amount of banknotes &BEDC in circulation was $535.5 million and $0.304 million, respectively.

Eastern Caribbean Currency UnioThg Eastern Caribbean Central Bank 2022) issues the official currency, the 'EC
Dollar', for eight Caribbean countries. In March 2021, the cemtaak launched 'D Cash', its CBDC. Although it experienced
some initial technical issues in January 2022, these were resolved, and there is now 4@a60 Wallet holders.

Nigeria: (The Central Bank of Nigeria 2019) issued 'eNaira’, its CBDC, in Odi@lieinZesponse to the widespread
use of unregulated private crypto assets in the country.

China:CBDC study was initiated by the Peoples Bank of China from 2014-@\Y 'eilot testing has been conducted
in batches in various cities since 2019. Morertt2b cities have now introduced-@NY'. As of December 2021, around 260
million personal 'eCNY' wallets and 10 million publicGNY' accounts have been opened, with a cumulative amount of
approximately 87.5 billion yuan, as reported by Yang (2022).

6.2. Countriesstartedthe pilot projectof CBDC

Thepilot projectsof CBDGn three countrieshavebeencompleted,andthey arewaitingfor final rollout.

Sweden:Riksbankyhich is thecentral bank oSweden, a developed country in Europe, has completegilio¢ study
of CBDC named-¥rona’ that began in 2017, and the technical and legal checking is ongoing.

JamaicaBank of Jamaica completed its pilot study in 2021, and it has invited interested providers for developing a
test of potential CBDC as the bam&s decided to go ahead with it. The official currency of Jamaica is known as the Jamaican
Dollar.

Ukraine: The National Bank of Ukraine issued its official currency 'Hryvnias.' The bank initiated its discussion on CBDC
named 'eHryvnias,' in 2018, anthe pilot study began under blockchain technology. However, it is not finalized due to
technology issues and war.

6.3. Countriesstarteda formal discussiomn CBDC

On September 16, 2022, the government approved the issuance of CBDC and released a framévedirkgitiipital
currency regulations. A paper was published by the Board of Governors of the Federal Reserve System in January 2022 as
initial step towards gathering public opinion on CBDC in the United States of America. CBDC issuance is beinigyplanned
twenty European countries, with initial discussions starting and the final decision set to be taken by October 2023.

Respective Central Banks have reached different levels in their pursuit of CBDC. Project studies on CBDC have be
initiated by the Banlkor International Settlements (BIS) jointly with many Central Banks to help them roll out their CBDC and
ensure international monetary stability and cooperation. Brief information on such project studies is given below, which is a
clear indication that Qeral Banks around thglobeare now chasing for introducing digital currencies (Bank for International
Settlements 2022).

Project Icebreaker is exploring the advantages of using retail CBDC for settling international settlements conducted by
BIS jointly wth Bank of Israel, the Central Bank of Norway, and Sveriges Riksbank of Sweden. Project Dunbar is basically fc
studying the impact of international settlements using multi CBDCs conducted by BIS jointly with Reserve Bank of Australia
Bank of Negara Majsia, Monetary Authority of Singapore, and South Africa Reserve Bank. Project Rosalind is being
conducted for developing a prototype for CBDC by BIS jointly with Bank of England.

Several projects related to CBDC have been initiated by the Barlktéonational Settlements (BIS) in partnership
with different central banks. The settlement project named 'Project Helvetia' is being studied by BIS and the Swiss National
Bank, while 'Project Jura' is being conducted for ctomsler settlements betweenrEnch and Swiss commercial banks.
'Project Multiple CBDC Bridge' aims to explore the capability of DLT to support multiple CBDCs-fwordeyssettlements,
while 'Project Aurum' is focused on studying a hybrid model of CBDC and private CBDC.

In India, he adoption of digital technology has been increasing rapidly, and the GI®VHandemic has further
accelerated the use of digital payments. Investment in crypto assets is also rising quickly, which the Reserve Bank of Indi
perceives as a threat to moreaty stability. As a result, the bank has issued a circular advising against transactions related to
the purchaseand saleof crypto assetsHowever this order has beeroverturnedby the (Supreme Counbf India2018), which
ruled that the ban wouldnegatively impact the economy if bank accounts used for crypto trading were no longer
operational. Although there is no legal ban on crypto assets or regulation of crypto assets in India, technological
advancements indicate a quicker adoption of new tedogyg and the introduction of CBDC.

According to (Cocco 2017), amendments to the RBI Act were made through Section 125 of The Finance Act of Indi
2022, which included the insertion of digital form of notes in the definition of bank notes (Section 2 f[&8l d\ct 1934).

(The Reserve Bank of India 2022) has completed the initial stage of feasibility testing for introducing the Central tAhnk Digi
Currency (CBDC), ensuring conformity with the objectives of monetary policy, financial stability, effectiecycu
operations, and payment systems.
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On December 1, 2022, the Reserve Bank of India introduced the Retail E Rupee on a pilot basis in selected cities |
India, including Mumbai, Delhi, Bengaluru, and Bhubaneswar, and will later bedext to Ahmedabad, Gangtok, Guwahati,
Hyderabad, Indore, Kochi, Lucknow, Patna, and Shimla. The Retail E Rupee is circulated through identified participatin
banks, such as State Bank of India, ICICI Bank, IDFC First Bank, and Yes Bank, and lateglalBarkrof Baroda, Union
Bank of India, HDFC Bank, and Kotak Mahindra Bank. All features of existing legal tender currency are included irethe Retail
Rupee except the physical existence. Participating banks will circulate the Retail E Rupee amdngselogeoups through
digital wallets which can be stored in mobile phones or any other devices. The holder can use it for payments either to
person to person or use it in merchant establishments using QR codes with them.

(Lu 2022) found that while studygrthe progress of implementation of CBDC in 109 countries, they stand at different
stages- pilot study, development, research, etc. According to the Atlantic Council CBDC Tracker 2022, 11 countries have
already launched CBDC (8 countries in ECCU arédimally counted), 14 countries are in the pilot study stage, 26 countries
areon the developmentstage,47 countries are carryingut research, 10 countriegre notactivesofar, and2 countrieshave
currently cancelled their proposal (Figure 1). The gladnd continentalvise map showing the status of CBDC progress is
presented from Figure 2 to 7.

Status on CBDC Progress in 109 countries
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7. FutureChallenge®f CBDC

(i) The non-acceptanceand unwillingnessof the public to switch from physicalcurrencyto embrace CBDGs
observed.

(i) Infrastructure and other resourcesuch as staff and finance, need to be arranged for the project, including pilot
studies, testing, and implementation, as the process incurs significant costs.

(i) Afool proof cybersecuritysystemneedsto be established.

(iv) Technologicalncertaintyisalsoaconcern.

8. Conclusions

The CBDC is still in its early stages, and central banks are compelled to shift from physical banknotes to digita
currency due to technological advancements and digitalization. Although existing crypto assets have gained widespreac
aceptance, they are highly volatile and insecure. CBDC has been introduced by some central banks, and it is recommende
that others do the same; otherwise, countries that have issued CBDC may gain an advantage by establishing an efficier
network, potentialy usurping a large amount of business from other countries.

Ongoing discussions are taking place regarding the operational aspect of CBDC, including whether it should be
operated by the central bank itself or partially outsourced to private agencies. Howawolving private agencies in the
process may pose a security risk, leading to data breaches and negatively impacting the economy, given that central banl
money plays a significant role in monetary policy and establishing a robust economy.

The successf CBDC depends on the technology platform and how it is developed to meet the specific needs of each
country. Therefore, a series of pilot studies and testing must be conducted before CBDC issuance. Furthermore, physice
currency notes should be issuedrpliel to CBDC as they are a complement rather than a replacement to the current system
of paper currency until CBDC is accepted and stabilized.
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need to ensure that thanoney does not belong to them, and it needs to be managed with maximum precision
becomes a liability on thpart of bankinginstitutions. Thefinancialsystemneeds to work on aefined linewith a focused
approach.Thereis alwaysa dotted line mechanismto run the businesswith certainspecificsBanksneedto work with the
LINAYIFNE 2062SOGAGS 2F LINRBGSOGAY3 RSLRAAG2NRAQ Ay@Said’
stakeholdersThebankingsectorneedsto alwayswork on preventiveand protectivemechanismsandit needsto manage
the critical ratio ofassets andiabilities, and its mismatch cannot laéforded at any pointn time. In recent times, wsaw
the failure of two banking giants, Yes Bank and Laxmi Vilals, Bdnich makes us think about legislation and regulat
compliance in the right spirit.

Keywords:bakingrisks,legislation financialsystemsgcorporategovernanceriskanalysis

1. Introduction
1.1. Background

Banks in India have been working in a veggtrictive manner, but the scenario is taking a transformation, as banks
have started working in an open environment with a certain degree of innovation in business and have created a more
competitive environment for themselves for a healthy and trendibgsiness (Danisman and Demirel 2019). The
advancement in technology, crebsrder intermingling, innovation in products and processes, advanced technological
applications and increase in volume of business have necessitated the proactive strengthemigglatory and supervisory
frameworks (Danisman and Demirel 2019) (Mendoza and Rivera 2017). The banks need to be Basel 3 Compliant on e
aspects. Indiaanks usually have a capital adequacy of approximately 8%, which sktdalibt be raised tthe stardard of
10.5%, as capital needs should have an additional margin of approximately 2.5%.

1.2. Legislatiorandbankingregulations

The current legislation in India is primarily managed by the Banking Regulation Act, 1949, which evolved from the
Companies Act1913, which was also applicable to banking companies. The first failure was of Tranvancore National and
Quilon Bank ir1938, which actually created theackgroundofw . L Q& &ifcfolirg daiddéas brought tahe notice of
general public and medigalore. Much deliberation during pfimdependence and subsequent analysis led to the creation of
the Banking Companies Act. 1949. This act resulted in the proliferation and nontangential growth of unregulated banking
services (Faleye and Krishnan 2017gr&tas been regular continuation and updating of the Banking Regulation Act since
then. It has become a Paramount medium of Managing Banking structure in our Country. The Onus of Development of
Branch Banking was given to Reserve Bank of India. RBI b&wamseao authority as central banker and has to issue branch
licences (Harnay and Scialom 2016).

1.3. Objectives

This paper aims to explore banking risks and the interference of banking regulations, corporate governance and
supervision in mitigating and managi associated financial risks and failures.

2. Literature Review

Operationalriskmanagement andgupportingsystemshavemanyaspects attached td, includingworks onexposures
and incidentsresultingfrom people, processesinformation technologynetworksand uncontrollableeventsat all pointsin
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time. A very important aspect of this is to integrate qualitatarel quantitative data into one aspect, which can be used as a
reference point to make all important business decisions.

Crossbordertransactions arevery criticalin terms of BASEL Zndthe samerequires multipldevelsof approvals agll
points of time in different dimensions. The different level of approval in first point checks on FEMA aspect that all
transactions are done under regulatory compliance and all parts are taken care of in understanding the taxonomy of
transactions and the transaction &so understood best in terms of all compliance aspects at all points of time (Srivastava
2017). The banking group might be managing transactions across the globe, but it needs to obtain approval from all the
countries where they are operating in termsBASEL2 norms, and it needs to comply with the right spirit (Sharifi et al 2016).

3. Monitoring and RiskManagement

The Department of Banking Supervision (DBS) was set up within the premise of RBI to monitor the effective
functioning of the banking systemcross all aspects. The Indian banks have now been designed to work on the CAMELS
model (Capital adequacy, Asset quality, Management earnings, Liquidity and System). The Foreign Bank works on the CA
standards (Capital Adequacy, Asset Quality, CompliaBgstems and Control). The offsite monitoring and surveillance
system(OSMOS)asoperationalized il 955asa part of CrisisFrameworkManagementfor earlywarningand control. Banks
with Growth in Business must also consider managing the critical r@am#énta and Chakraborty 2016). All compliance
ratios need to be maintained in a very strict manner to have better control of business.

3.1. CorporateGovernance

Corporate governance plays a critical role in the leergn financial health of institutions. As waiscuss this aspect,
the role of Board members becomes very important as they become the Pillar of running the institution. They are experts in
framing strategy objectives, compliance, corporate culture and objectives on atdomgand shoriterm basis. tl is very
important thatbanksshouldbe transparent in dealing witboth internal andexternal stakeholders. Every Decisghould be
communicated in a very rational basis and with Correct Logics and Background. There must also be a periodic internal chec
in the bank, and it needs to be done on a regular basis. These checks should be performed in addition to external audits o
compliance by regulators or any independent agency.

The role of rating agencies such as Standards and Poor, ICRA, CRISIL, ah@Mood®2 y F f f I aLISOG a
very impdNIi F yd @ ! LI NI FNRBY O2YLX AlIyOS O2yiNRtx (GKS&AS | 3SyOAS
financial health of all the major customers banking with that particular institution. Banks cannot afford to have a distorted
credit structure,as it reflects very poorly on the governance of banks at all levels. Incomplete credit information, poor
selection ofrisks,lackof supervision, overduef interestand classificatiorof assets aresome factors thaplaya verykeyrole
(Faleye and Kristam 2017; Swain and Samantray 2019).

3.2. Capitaladequacy

Capital adequacy is very critical, as banks need to manage optimum capital for all their requirements, whether
liquidity conditions or some international crebsrder transactions. Banks should alwaysgess a level of liquidity so that
GKS® IINB yS@OSNJ 2dzi 2F OFLRAGEHE G Fye LRAyld Ay {GAYSO
constitution. Capital adequacy tries to understand the liquidity positioning in the bank as it becopegant so banks are
able to meet all their obligations and liabilities in terms of liquidity and commitment (Sehgal and Agrawal 2017).

3.3. AssetQuality

Theasset qualityis alsomeasured orvariousparameters, and ithere is any misunderstanding ono clarty, it leads to
very serious impacts, which need to be managed in the best circumstantial way.

3.4. RiskManagement

Risk management is the key for banking at this momeant as banks are now expanding in international patents, it
becomes more imperative to work on a robust risk management process and schedule. Banks should view compliance as
process to manage profitability (Sindhu 2020) (Haque and Shahid 2016). Aathaeced approach for data creation and
analysis gives us an advanced method of understanding and managing different asset business data. Banks that are able
manage their risk proposition in an effective manner can utilize their capital in a more optimanner to obtain the best
results in terms of profitability and business expansion.

¢CKSNBTF2NB> (GKS o6ly1Qa NRA]l YFyF3aSYSyid FdzyOilirazy Aa @SN
is very important, they have some very important andical role to perform. They help in the identification of business risk
and its magnitudes in an independent manner and the evaluation of the efficiency and economy of operations. Risk
YFEYyF3SYSyid KFa AdGa 26y NRt{SZ BYBRAAKSLIDI ¥l RaOESABSA YLIFRIE
business management.

Y
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3.4.1.CreditRisks

Credit risk is a critical component, as it is determined by assets of bank ahdlafice sheet items and comparing it
with commitments of various risk assessing factors at all points in time. On the basis of risk weights, there is & rating
particular instruments and institutions. The ratings range from AAA:-tasBer the risk weights. The lesser the risk involved,
the higher the ratings will be. This is very important currently to assess the level of risk in financial institutions.

3.4.2.NonPerformingAssets

NPA (NorPerforming Assets) became a Regular issue with banks with an immediate focus on resolution, which led to
the creation of corporate debt restructuring legislation. In terms of lending, different banks have different levels affitguth
and decentralization, as large banks have to define authority for all individuals at all levels. The large bank keeps differe
levels of authority at all places for better management of lending or asset business at all amounts and all points of time
(Brahmaiah 2019). The appraisal process is standardized as per the compliance norms, and the rate of lending is decided
per the case and businesgecific strategy.

3.4.3.LiquidityRegulations

The liquidity regulation is very important, as the bank needsnamage all its ratios at all points of time in proper
control and manage it in a better manner, as the ratios form a very important and critical part in the entire scheme of thing
at all points of time. There must be a limit on the loan to deposit rdtian to capital ratio, proper guidelines for the usage
and end usage of funds, managing the liquidity ratio at all points of time, stable liquid assets, proper control system
mechanism at all points of time, regulatory framework for off balance sheet itents proper methods for asséiability
management with respect to the compliance and governance guidelines.

3.4.4.OperationRiskManagement

The consistent framework of operations risk management helps in the improvement of controls and documentation,
automation of all activities and control, increased level of risk management understanding, monitoring of risk and control,
managing repositories for risk and control processes, and creating proper standards for processes and risk managemen
(Sharifi et al 2016).HEere are various compliance norms in operations risk management, such as the identification of key risk
performance parameters, databases for negative results, mathematical presentation of all data and projpssaséiment
processes to understand the ofaion risk management framework in a better manner.

3.4.5.Market RiskManagement

Market risk management is an important tool for compliance, as banks are increasing their ambit of activity,
specifically in investment management and trading, as there are themaaiivities of yielding proper profits and business
orientation, and the factor of risk also increases. Banks are now changing very swiftly in their investment activitigs, and t
change is dynamic. A proper risk management structure and strategy ndselptaced in a proper and executable manner.
Banks need to manage open positions in terms of Commodities, Fixed Income, and Equities and, more importantly, major
Trading foreign Currencies at any fixed point in time.

3.4.6.RiskReporting

Risk reporting is verimportant, as any dilution can have serious repercussions for bank performance management
and impact the health of financial institutions in a very adverse manner. Risk reporting should include an analysis of a
LJ2 NI F 2 tharacdastichidid datiousfactors that impact them, suchsmodified duration,value andchangesn currency
valuation and rate analysis, which means the level of the existing rate at this point in time. Risk reporting shouldadinalyse
aspects of risk in terms of return on porlifm and accrued profit or loss on the portfolio.

3.4.7.Performanceéreporting

Performance reporting is a very important part of compliance, as it includes various parameters. There is always a
benchmark performing index and banks portfolio is compared with teatchmark performing index, the current portfolio
risk is measured usingalue added returns and its numerous calculations, the uniform performance parameter must be used
in price comparing strategies.

3.5.RiskAnalysis

The risk scenario is more diversifiedmas we have a specific agenda to work upon and calculate the risk in a very
staggeredmanner. Banksalwayshave financial, operationaland environmentalrisksthat impact them at the majority of
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times. The central focus of risk analysisbanks is understanding of balance sheets. The balance sheets of banks appraise us
with various quantitative factors, and on the basis of these quantitative factors, we work on various ratios to understand th
financial health of a particular institutio (Sindhu 2020) (Sehgal and Agrawal 2017). The analysis of these ratios helps us
understand how a particular institution is performing in its peer group, what are the good practices that one institution is
doing for better results and how it can be replied in an institution where the expected results are not coming and the
same can be implemented by imbibing good practices.

When risk analysis is being performed, certain considerations must be kept in mind while doing the same, and the
concerned people mdng the process should be very familiar with cash flow happening periodically where the control of
Portfolio manager is very less and it is also not advisable, Time weighted methods, Internal rate of return and Annualized
return.

3.5.1.Compliancend Assessmentf Risks

The important part of compliance is risk assessment, and we need to understand the level of risk clearly before
dealing with it. The level of risk gives us an understanding of the magnitude of risk and proper management. The primary
goal is to uderstand thesources ofisk, which includgeople, processes, systems and other factors at different magnitudes.

As information technology is a critical component, we need to better understand the risks associated with it. There is always
some level of miketing and technological risk while implementing a new product and process (Swain and Samantray 2019).

The role of compliance becomes very critical, as compliance ensures that all the functions in the treasury, which
involve a high value of transactionadhother highvolume and critical business activities, involve compiling with appropriate
lawsandlegislation policies,guidelines ethicalmanagementechniquesand other professionaktandardswhich comeswith
the passage of time at all points in tinfdgrawal and Sehgal 2018). Strong compliance functions bring about customer
confidence and stronger business propositions, and customer confidence is built very strongly on these aspects and helps i
the longrun. One verycrucial aspecis that all the open itemsin complianceshouldbe closed inatime-bound mannerandif
anything pertains to customers or any other stakeholder, it should be managed more professionally and, in-bdime,
manner.

3.5.2.Supervisioprocess

The supervisory process sompliance is very important, as this helps us understand that all the institutions are
following all thenorms necessary fdhe businessat all points oftime, asif the businessloes notfollow a singlenorm, which
might lead to some penalty and somestgction in terms of business growth. As we have seen currently, RBI has completely
issued the strictures for the issuance of new cards by HEANK due to the periodic issues in their systems. RBI has directed
the bankto makethe systems fulproof andreducethe failure/limitation levelto almostnegligible level, aftewhich they will
be allowed to grow the business in the way they want (Haque and Shahid 2016). These are all limitations in the approach tc
business growth and reaching the desired andl geals, and it has also resulted in a very strong dent in terms of the
profitability of the institution. We all understand the criticality of profitability in terms of customer confidence anddsssi
development at all points of time.

3.6. CaseStudies

The cases of Yes Bank and Laxmi Vilas Bank are very fresh in our minds, as RBI has to impose moratorium @
withdrawals due to the poor health of these two banks, and had this not been done, it would have led to serious impacts on
financial aspects for staketd®rs, shareholders and customers. We wailhlysethis situation with thehelp oftwo live ceases
that we saw very recently in terms of the moratorium placed on Yes Bank and Laxmi Vilas bank. The compliance part is ver
critical at all aspects, and the bnsss has to run in sync with compliance principles, and it needs to be grown from that
perspective only at all points of time.

3.6.1.YesBankFailure

Yes, bank started as a very conservative bank, but as time passed and its growth in the business stdsetk the
started taking some risky calls for faster business growth, which led to great growth in terms of customer acquisition and
strong portfolio growth, and the best institutions were screened and landed. The institutions included Anil Ambani group,
DHFLCG Power, Essel, IFF&S, Vodafone, Cox and Kings, to name a few. Some of these were big names, but their busin
model did not work effectively. These companies were not able to manage business in a way it should have been managin
and started incurring havy losses as the time kept on moving.

In the case of Yes Bank, the balance sheet is approximately 3 Lakh crores in the current scenario, with deposits o
approximately 1.5 Lakh Crore and Lending of approximately 75 thousand crores and remaining oiliersliaith business
and compliance compulsions. NPAs have increased from 1% in 2017 to approximately 7% in 2021, and we can see a negati
growth of businessdenting at 700%,which is never a sign of positive businessgrowth and will reduce profitability. The
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deposit in March 19 was approximately 2.25 Lakh crore, which fell to approximately 1 lakh crore in March 2020, this was
down by approximately 125%, which was a drastic reduction at all points of time and had a very adverse impact on business
The advances March 2019 were approximately 2.41 lakhs crores, which decreased to 1.71 Lakh crores in March 2020, and
it was a drastic fall; the bank was not able to meet all its liability obligations, and it was under tremendous stress on its
liquidity factor, whichis evident in terms of deposit and advance correlations (see Table 1).

However, the Governance and compliance standards of Yes Bank were so weak that the Finance Ministry has beel
personally monitoring the bank since 2017, various advisories were isguedit Y LINE @S STFFAOASYy Oe s | yF
F2NJ) SEGSyaArzy a Ly a5 gla NB2SOGSR o0& GKS NBIdAFi2ND L
lending was approximately 358t averagdor the tenure of five years, and lookingt its portfolio quality, theNPA increased
by approximately 1000%. This was truly an alarming situation, and it was supposed to be controlled in the best possible anc
compatible manner at all points of time.

Tablel Stateof Financial positionf YesBankfor 5 years.

Year Total Advancegin Crore) GrossNPA Net NPA EPS ROE

2019 Rs.2,41,500crores 3.22% 1.86% 7.4 6.5%

2018 Rs.2,03,534crores 1.28% 0.64% 184 17.7%
2017 Rs.1,32,263crores 1.52% 0.81% 15.8 21.5%
2016 Rs.98,210crores 0.76% 0.29% 121 19.9%
2015 Rs.75,550crores 0.41% 0.12% 9.9 19.0%
2014  Rs.55,633crores 0.31% 0.05% 9.0 25.0%

The problem with Yes Bank was that it could not find proper lenders from the market to support its capital infusion of
a minimum of $2 billion, and the regulator also participated in joint meetings with investors, but when nothing materialized,
the regulator had to come forth and take the command of Yes Bank, and the moratorium was placed very strongly and
restricting thepeople on withdrawal, as the assessment needed to be done strongly before going ahead on the same.

The Condition is now improving with an inflow of approximately 7000 crores from SBI, and other lenders and banking
institutions such as ICICI, HDFC, AXISAKOMAHINDRA and other lenders have infused a good number of investments
O2dzLJt SR gA0GK RSLIRaAI2NEQ O2yFARSYOS: 4KAOK KIFA& AYLINRGISR
entire Board of directors of Yes Bank and replaced by itsrmwninees to run the bank in a healthy and better manner at all
points of time across all dimensions.

3.6.2.LaxmiVilasBankFailure

The Laxmi Vilas bank failure is also a big eye opener for all of us as the shareholders wanted the top management tc
be removeddueto risein badloansand subsequent impact on thiquidity healthof the bank, there was mismatch issets
and Liability composition and due to this mismatch, the bank was in bigger trouble and all the parameters were not working
as per the designedspects.

The bank had done lending of approximately 800 Crore to one of the major corporate groups, and they have secured
fixed deposits worth the same amount in lieu of collateral security. Some delinquency in transactions was observed, and
some employeesvere also arrested. As a result of this Apayment of loans, the bank was kept in the category of the PCA
(Prompt Corrective Action) Group, and the focus of the regulator due to ill financial health immediately shifted on them. The
strategy formulation &rted to manage the banking institution in a better and professional manner. The regulator also
appointed a committee to run the daypday business of the bank and maintain effective monitoring and management.

4. Discussion

Banks in business are necesstmythe growth of institutions and organizations, but they cannot take the back seat,
as compliance is the background of robust business growth, and this can happen only when we support the business ir
strong terms and all the comparisons and parameteres performed in better aspects and analyses. The regulations have
GSNE ONRGAOFE AYLIOG&A 2y o0l yl LNRRAdOGAGAGEET YR GKS& | N
has averystrongimpacton all its macro andmicro economicfactors, which impacts the functioningf the bankvery strongly
and at all points of time.

There are various barspecific variables of productivity and equity that need to be handled and controlled, which
helps inthe growth of 6 | Y Bakrfzesheets andgroductivity across allimensionsThe balancaheetof the new entity gave
a very comfortable picture in terms of strong financial health, as the capital to risk weighted asset ratio (CRAR) stands a
12.51% and common equity tier 1 (CBTat 9.61%, whit made the business a viable one.

RBI constituted a committee headed by Senior Banker Mr. K V Kamath for restructuring the loans in post pandemic
impact, the committee recommended for the restriction of a big loan portfolio as many industries are perjobeiow
benchmark due to tough business surroundings. Some industries, such as retail, manufacturing, and wholesale trade, were
under stressduring the pandemic.Someindustries,suchasreality and infrastructure, power, steel and automobiles,were
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already under stress before the start of the pandemic, and the pandemic caused greater damage to them under the
complete scenario. This committee studied the Loan portfolio and found that approximately 37 Lakh Crorespudrtfoho
isunderstress andorrowers arefindingit difficult to serve thedebt obligations,which constitutes approximately 2%of the

debt portfolio already given to industry by banking institutions at all points of time. This is the calculated debt bygbankin
industry.

The industry needs to be more careful in terms of funding and needs to ensure that strong compliance is practised
while lending in the corporate sector, and all the norms, parameters and guidelines are very strictly adhered to with any iot
of mistake and prejudice. The lending process should not be an individual decision; it must be a collective decision where al
the norms are followed very strictly and compliance is not compromised at any point in time.

5. Conclusion

Three parameters that were thissue of concern for RBI were the capital to risk weighted asset ratio (CRAR), NPAs
and return on assets, as these were very critical parameters for analysis, and the things were not moving in very suitable
direction in terms of all the compliance ratiasd parameters. Thus, the banking system needs to divide the process into
different aspectsto manageit better on variousfronts, includingplanning,stronggovernancewith a processdrivenapproach
and strong business development with a growth approaati enprovements. There are various functions at the operational
level that need to be worked on better and managed effectively, including new client setup, portfolio management,
settlement and control and proper risk analytics for managing compliance thette
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AbstractIn both small and large cities of India, urbanization is observed, accompanied by significant development
all industries, resulting in increased prosperity. The success of the food and beverage business is further fuelle
aspirations of theemerging middle class to emulate Western lifestyles and explore new culinary experiences (Bi
1997). A significant driver of this transformation is the shift from traditional joint families to nuclear families, léac
changes in dietary habits asegple veer away from traditional meals. Manufacturers have sought to attract
customers and retain their existing market by strategically marketing their products (Bamberg 2006). These d
necessitate an examination of consumer behaviour in refatmspecific food brands. The primary objective of this st
isto asseshow varioussocioeconomidactorsinfluenceconsumerfood preferenceqGabriel2004).Specificallythe study
aims to identify the food brands that residents of DENCR associatiiem with. Furthermore, the study investigates tt
relationship between brand association and consumer behaviour, exploring how this connection influences co
preferences, recommendations of a specific brand, acceptance of its extended producarcheyillingness to pay
premium price.

Keywords:nuclearfamilies,emergingeconomiesCJFCFP

1. Introduction and Literature Review

To plan and carry out branding operations, linils of dollars are spent. Daily fresh papers and studies are produced
that address new advancements in brand management. This has been a unique occurrence since the 1980s, whel
independent markets, competitors, and customer choices first appeared. 8ieoe a wide variety of theories and books
have been written about conceptualizing and managing brands. In this sense, various authors have offered various opinion:s
on brand conceptions. Any product or service's identity is fundamentally provided byaitgl.b¥When a brand name is
connectedto athing, it gainsvalue, mucHike whena nameor title is attachedto a person.In actuality, abrandis anabstract
idea that is challenging to define and comprehend. As a result, it takes considerable teamwefintotbe brand and its
management pitch from many aspects (Caroline 2006).

For millennia, storytelling has been an integral part of human interaction. People utilize stories to make sense of their
experiences, shape their perspectives, and evaluate s@nsaf thereby gaining a deeper understanding of the world around
them (Escalas 2004). Stories also serve as a means to explain natural disasters and other significant events. Bennett & Roy
as cited in DelgadBallester and Fernandezabiote (2016), defe a story as "a series of events in a specific order, with a
beginning, middle, and an end." The power of stories lies in their ability to be remembered, persuade, and foster social
communication (Aaker 2016). Storytelling is a means of sharing knowleggetiences, lessons, and ideas through oral or
written performances involving two or more individuals interpreting past or anticipated experiences.

Recognizing that human memory is intrinsically tied to storytelling is a fundamental aspect of effemtjtellng, as
stories serve as a framework for indexing, storing, and retrieving information. One perspective on brands views them as
complex narratives, as individuals interpret brands through their own experiences. Consequently, the concept of brand
storytelling has become prominent in marketing. Many companies have incorporated journalists, editors, and filmmakers
into their teams to create or discover meaningful brand stories and present them in a compelling manner (Aaker and Aaker
2016). Brands incesingly leverage the intellectual and emotional power of storytelling, using it as the foundation for their
marketing communications, encouraging consumers to relate to and envision their brands as stories (Carnevale 2018).

"Brand association" is the prose of associating a product with a purpose to leave a lasting impression on customers
(Gambetti et al 2012). It is one in which a brand is connected to specific concepts, helping it stand out in the marketplace.
With the help of these concepts, clients macall a company or item and generate mental pictures. It actually has a variety
of aspectssuchasthosethat are concernedwith perception,cognition,andattitude. Thepurposeof brandassociatioris to
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link a brand with favourable attributes. Customers select food goods based on the quality of the brand and codéptt in
research on the nutritional value of the products. Packaging and labelling have a direct impact on brand choice. Food
producers arein a position to comprehend the relevance of the factors influencing customers' purchasing intentions in a
market economy and environment of fierce industry competitiveness (Gasson and Waters 2013). Brand managers are
therefore developing new techniques tncrease brand connection, which associates symbolic imagery with a certain brand,

to successfully adapt to the always evolving business environment. With this background, the researcher has attempted to
study how DelkNCR residents react when they beoafinked with particular food brands (Burnkrant and Unnava 1995).

A brand story is "a comparyesigned story about the brand and consists of a plot, actors, causality, and temporality.”
Brand tales, according to Solja and colleagues, might depict chasaetgaging with the products and enjoying them, or
they can provide knowledge about the origins and development of the brands (Erdem and Swait 1998). Consumer
perceptions of a brand might be influenced by compelling origin stories. Some studies have eshidamce of successful
brand revival and relaunch, turning lofigrgotten brands into "retro” brands by persuading brand tales. A brand narrative
places a brand within a framework that enables it to communicate details about the company's founder, thfjmcyties,
mission, and values, as well as the psychological and practical advantages it provides. Good brand storytelling enable
consumers to emotionally engage with their brands and supports the development of brand meanings in consumers' minds.
Brard equity is increased by the positive and distinctive connotations thatevafted brand stories provide to a product or
service Accordingo other research, eveshort stories placedan the packagingf fastmovingconsumergoods(FMCGhave
a favourable effect on customers' perceptions of the value of the product as well as their attitudes and behavioural
intentions towards the brand. People desire happiness, which is a fundamental human drive; when they are pleased, they
judgeandinteractwith the brand more favourably(Bruner1986).Evokingemotionssuchaspleasureis an essentialapproach
for a brand story to connect with its audience. According to Delg@altester and Fernandezabiote (2016), employing
compelling storytelling strategie® tell brand tales is an important part of bra#mlilding initiatives and brand strategy
communications. According to an assessment of marketing literature, the brand story idea merits more research. Previous
studies (Arsel et al 2006) have established #ignificance of the brand story concept in brand building across a variety of
situations as well as in certain areas, suclngsoving brand equity (Aaker 1996). The lack of study focused on Istands
has been highlighted by earlier authors, who basked for more empirical investigations. According to the literature, most
brand story research examines the persuasive power of tales in the context of branding and advertising (Chaffey et al 2009).

Further research is needed to explore the persuasivsvgr of different types of narratives in advertising, as
highlighted by (Carnevale et al 2018). In addition, there is a lack of studies examining the preferred communication channels
through which customers would like to acquire and share brand storigseimarketplace, as noted by (Granitz and Forman
2015). Responding to the growing demand for brand narrative research, researchers have begun to delve into this area.
Recent literature has shown increased interest in brand stories, not only as a compafreshtertising but also as a crucial
aspect of brand strategy management and creation (DelgBadltester and Fernandezabiote 2016). However,
understanding the importance of conveying a brand narrative and knowing how to effectively do so are two distiiecs,
as emphasized by (Kent 2015). Marketers need to grasputhef craftingcaptivating brand stories to optimizbe impact of
their brand messages (Gensler et al 2013).

Despite the various perspectives on the concept of brand stories in thetlitey, there is a lack of a cohesive
conceptual modebutliningthe steps andcomponents involved in creatingrandstoriesfor the market, particularly fronthe
viewpoint of practitioners who make daily brand management decisions. Examining this ate@yfvould be beneficial, as
brand stories are compangesigned narratives about brands. Investigating and understanding the perspectives of modern
brand practitioners involved in the strategic development of brand stories in the market can contribtibe ®ystematic
generation of higkguality brand stories for enhancing brand equity. Aaker (2016) emphasized that many marketers have
successfully leveraged stories to influence audience behavior beyond mere brand presentations. Therefore, research that
adopts a practitioner's perspective is both necessary and timely.

2. ResearctMethodology

Within the realmof scientific inquiry, theesearch methodology can regarded as a branch stiencehat examines
the process by which scientific investigations aredwwted. In this context, the research methodology is characterized by
two distinct stages: firstly, a comprehensive description is provided regarding the data types and data collection techniques
that are relevant to the study; secondly, suitable statatitechniques are employed to test the hypotheses formulated
during the initial stage, which aims to address the research questions at hand. The ultimate objective of researchdésato solv
particular problem, and therefore, it is of utmost importance tstablish a connection between the known facts and the
unknown elements of the problem in order to draw a meaningful conclusion (Barber 2007).

2.1. PrimaryObjectiveof the Study
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The study's primary goal is to examine how people react after becoming acquainted with a particular food brand
(Georgakopoulou 2@). The study aims to statistically examine the relationship between consumers' socioeconomic status
and brand preferences.

2.2.Hypothesiof the Study

Thefollowingassertionis madein light of the objectiveof the study:

H1:Consumerssocioeconomi@rofilessignificantlycorrelatewith their chosenbrands.

Foundation for Hypothesis Formulation:

The researchers presume that consumer socioeconomic status and brand preference are strongly correlated. In
general, sociodemographic aspects are the minsportant variables influencing consumer choices for branded goods.
Therefore,consumerssociodemographic characteristishouldbe consideredwvhen evaluatindorand decisionsAccordingo
brand strategies that should be developed using research findiogsrget the unigue demands and requirements of
different consumer groups while also taking into consideration demographics apart for income, the study found that
demographic characteristics are unrelated to brand preference (Carroll and Ahuvia 2006).

2.3.RegarchDesign

The study is descriptive because there has already been much research on consumer brand preferences. However
researchers want to drawttention to brand preferences for food becauigés well known that in today's fagtaced society,
peopleare more concerned with saving time than anything else. Since food is one of the necessities of life, the study aims to
highlight whether socioeconomic antecedents have an impact on the consumer's choice. Examples of descriptive researct
include surveys ahfactfinding investigations. It has a limited scope and only looks at a few aspects of the current problem.
The main objective of descriptive research is to explain the current situation. Giving detailed information that could be use
to perform furtherin-depth research is its main goal. The study includes data analysis as well as descriptions of the survey
respondents' ages, genders, and educational backgrounds, as well as information on their employment and income levels
(Geertz 1973).

2.3. Samplingrechniqguend samplingsize

The target population, the sampling frame, and the criteria used to choose sample responses are all included in the
sample design. The purpose of the study is to examine how Delhi NCR residents' associations with food kcrttigiaff
decisions to prefer the brand, accept brand extensions, advocate the brand to others, and pay more for it as a resudt of thes
associations. Using an easy sampling approach, the respondents were chosen. A total of 683 replies were tallied. Th
researcher wanted approximately 1000 respondents; however, owing to some limitations, they only managed to gather 683
responses.

2.4. Selectiorof samplefood brands

The study's goal is to look at how people react when food brands are mentioned. However, them®i than 100
food brands accessible in India, making it difficult to conduct the study while taking into account every brand. Thegfollowin
brands were chosen by the researchers based on their shared understanding and general knowledge of the fasodseed b
Britannia Industries Ltd (bread, pastries, and dairy goods), Hindustan Unilever Ltd (Kissan squashes, ketchups, juices ar
jams), Kohinoor Foods Ltd (basmati rice, wheat flour, rdaeyat meals, and frozen food),

LT Foods Ltd. (Daawat Rice andeotlspecialty foods), McCain Foods India Pvt Ltd (Frozen French Fries, Potato
Products Appetizers)Mondelezindia Foods Pvi.td (Chocolatesunder the brand Cadbury, Dairy Milk Celebrationsand
Chocolairs), MTR Foods Pvt Ltd. (Breakfast mixes, #teaglt meals, snacks), Nestle India (Coffee, dairy goods, snacks),
Venkys India Lt€Chicken items, Parle Agro Pvt (Beverages, Water, and Foods).

2.5.Source®f Data
Bothsecondaryand primarydatawere usedin the research.
2.5.1.Method of SecondarypataCollection

Books,articles in a variety of journals and magazines, theses that have been published and those that have not are a
few examples of secondary data sources. Websites, papers, and articles related to brand association and consumer reactio
were gathered by theasearcher (Deighton 1992).

2.5.2.Methodof PrimaryDataCollection
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The primary data for the study consist of information on numerous brand characteristics, perceived brand benefits,
brand preference elements, brand association factors, brasdociation aspects, and various consumer response facets
(Nandagopal and Chinnaiyan 2003). The first stage of the research method involved conducting an informal, unstructured
interview to generate thoughts about the topic being studied. The purpose ef itiormal interview was to learn
respondents' opinions on particular topics to create the final questionnaire. The respondents were encouraged to convey
their real sentiments and ideas regarding the topic under consideration. It resembled a spontanglogsielior a story told
in narrative form. Determining what should be explored and which variables needed more research was the aim of the
unstructured interviews. These interviews enable the interviewer to converse informally on the research issue.

2.5.3.Developnent of the Questionnaire

The questionnaire consists of three sections. The demographic data of the study's sample participants, which includes
age group, gender type, level of occupation, level of education, income group, geographic area, family type,ramdber
of family members, are included in the first section. Information about EM@®R residents' food purchase habits is included
in the second section. The concepts of brand choice, factors impacting food choice behaviour, alternative pur¢hasing p
and thechoicest brand areovered in thesecond section. Four significant facetdodnd connection arecovered in thethird
section. The statements under each component are further chosen by examining numerous financial literacy academic
works.

Thequestionswere seton a5-point Likertscale rangingfrom stronglydisagreego stronglyagree(Charmaz2012).

2.6. StatisticalToolsand Technique®Jsed

Using SPS&L software, the data were analysed using the-sdniare test. The ckiquare statistic catbe used to
establish the relationship between categorical variables. The conclusion is supported by statistical evidence when the null
hypothesis is rejected and there is evidence of association between the variables. If not, there is no associatien thietwe
variables.

3. DataAnalysisand Discussion

Profiling consumer purchasing behaviour revealed the following results: 77% of the total consumers preferred ready
to-eat food, 80% preferred readp-cook and frozen food, 57% preferred noodles and Vermjiaaild 43% preferred pasta
and soups. It was also calculated that 54% of them preferred breakfast cereals, and only 26% of them preferred rice anc
pulses. (Eisner 2017)

In regard to brand choice, 47% of the consumers preferred branded food, and only e&¥seut non branded food,
whereas 249%tated that their preference was brand on hand, primarily becausmsteffectiveness. (Easterdymith 2008)
No. of advertisementswas the major factor influencingpurchasedecisions,at 38%,followed by socialmedia (24%),

the numberof family members(20%) store personnel(11%)and peergroups(7%).

When asked about thbrand chosen, Nestle was the maseferred brand (12%), followed by Britannia and Lt Foods.
(11%) The next #ine choice was McCain Foods InBi&. Ltd., Mondelez India Foods Pvt. Ltd. (Cadbury) Hindustan Unilever
Ltd., Kohinoor Foods Ltd. (Satham Overseas Ltd.), and Parle Agro Pvt. Ltd. (10%), followed by MTR and Venky (8%).

When asked about alternate purchase plans, 42% stated that the purclhiaseusually postponed for a definite
period, 33 stated that they chose another brand, and 25% stated that they changed stores (Charmaz 2006).

3.1.Hypothesigesting

All research has certain underlying presumptions based on its theories and literature. Thpsktipnbased
presumptions are generally referred to as hypotheses. By various statistical measurements, the researcher merely makes a
effort to determinewhetherthe assumptions arérue. The process destinghypothesesnables theacceptanceor rejection
of presumptions made in regard to certain goals (Charmaz 2010).

3.1.1. Associatiorof BrandPreferenceavith SocieEconomidrofile

Brand preference is essential for businesses that want to keep target market clients since it raises awareness and
helps them build a solid reputation. One of the leiegm strategies for increasing sales, earnings, and customer base is to
foster brand preference. (Calder 2010). Kellogg on Marketing, John Wiley and Sons Inc, Hoboken, New Jersey. (Carneve
2018)Additionally, it promotes brand association, which affects a company's acceptance and market power. In light of this, it
is crucial to examine sample respondents' brand preferences in relation to their socioeconomic status. These preferences
include satisfactoryfeeling (BP1), Hygienic product (BP2), More Reliable to Eat (BP3), Value to My Lifestyle (BP4),
Trustworthy (BP5), and Standardized Product (BP6). To determine whether brand choice correlates with the sample
participants' demographic characteristics antlether hypothesis 1 is true, the ehguare statistic is used.
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Hi: Brandpreferenceis associatedwith the socioeconomi@rofile of consumers.
Hi.1- Brand preference is associated with age.

H..>- Brandpreferenceisassociatedvith gender.

H..>- Brandpreferenceis associatedvith marital status

H..2- Brand preference is associated with occupation.

Hi.s- Brand preference is associated with education.

H..e- Brand preference is associated with income.
H.7-Brandpreferenceisassociatd with familytype.

Hi.e&- Brandpreferenceisassociatedvith the numberof family members.

Thepercentageanalysisof the demographigrofile of the samplerespondentsstabulatedbelow (Tablel).

Tablel Demographidrofile.

Age(in years) Number Percentage
a) Below30 145 19
b) 3050 455 61
C) More than 50 153 20
Gender Number Percentage
a) Male 403 54
b) Female 350 46
Marital Status Number Percentage
a) Married 432 57
b) Unmarried 321 43
Occupation Number Percentage
a) Student 185 25
b) Govt./privateemployee 355 47
) Business 132 17
d) Professional 83 11
Education Number Percentage
a) Undergraduate 87 12
b) Graduate 278 37
) Postgraduate 259 35
d) Professionally/Technicaltyalified 129 17
Annuallncome Number Percentage
a) Lesdhan Rs.5-lakhs 301 40
b) 5-10lakhs 383 51
) More than 10 lakhs 69 9
Geographicalrea Number Percentage
a) Urban 490 65
b) Rural 263 35
Whatis the type of your family Number Percentage
a) Nuclear 536 71
b) Joint 217 29
Totalnumber of membersin your family Number Percentage
a) Below4 225 30
b) (4-8) 441 59
C) More than 8 87 11
Total 753 100

SourcePrimarydatacollectedby the researcher
3.1.2.AgewiseAnalysiqHu.1)

Null Hypothesis

Ho: Brandpreferenceis not associatedvith age.

Alternative Hypothesis

Hi: Brandpreferenceisassociatedvith age.

The statistical test depicts a weak correlation between age and "Satisfactory feeling". "Hygienic product" is found to
be related to respondents' ages. The test results depict a positiveslation between age and "Hygienic product”, although
the relationship is weak (Ashley and Tuten 2015).

In addition, the test explains a positive correlation between age and "more reliable to eat" in weak form. When used
to assess the correlation betwaé'age" and "Value to my lifestyle” as a factor of brand preference, it was found that a weak
positive correlation existsbetween the two factors. Regardinghe relationshipbetween "age" and "trustworthiness"asa
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component of brand preference,a weak positive correlation was found. The statistical relationship between "age" and
"Standardized product"” resulted in a weak positive correlation (Eggers et al 2013) (Table 2).

Table2 Agewise ChiSquareTestsof BrandPreference.

Value df Asymp.Sig.(2-sided)

ChiSquare 37.763 8 0
BP1 Phi 0.221 0

\Y 0.156 0

ChiSquare 26.42 8 0.001
BP2 Phi 0.183 0.001

\% 0.13 0.001

ChiSquare 49.882 8 0
BP3 Phi 0.242 0

\% 0.171 0

ChiSquare 45.236 8 0
BP4 Phi 0.242 0

\% 0.171 0

ChiSquare 41.93 8 0
BP5 Phi 0.223 0

Y 0.165 0

ChiSquare 39.479 8 0
BP6 Phi 0.236 0

\Y 0.18 0

3.1.3.Genderwisé\nalysigH..2)

Null Hypothesis

Ho: Brandpreferenceisnot associatedvith gender.
Alternative Hypothesis

Hi: Brandpreferenceisassociatedvith gender.

The statistical test results depict a weak positive correlation between "gender” and "satisfaction, "gender” and
b K & 3 AaBdygérider"and"reliability.” & genderand"trust factor" (Table3).

Table3 Gendemwise ChiSquareTestsof BrandPreference.

Value df Asymp.Sig.(2-sided)
ChiSquare 12.246 4 0.025
BP1 Phi 0.112 0.025
\Y, 0.112 0.025
ChiSquare 13.896 4 0.009
BP2 Phi 0.146 0.009
\Y, 0.146 0.009
ChiSquare 13.314 4 0.010
BP3 Phi 0.122 0.010
Y, 0.122 0.010
ChiSquare 8.147 4 0.079
BP4 Phi 0.116 0.079
Y, 0.116 0.079
ChiSquare 17.901 4 0.002
BP5 Phi 0.246 0.002
\Y, 0.246 0.002
ChiSquare 8.825 4 0.097
BP6 Phi 0.112 0.097
\Y; 0.112 0.097

SourceComputedandcompiledfrom primarydata.
3.1.4.Marital StatuswiseAnalysigH.3)

Null Hypothesis

Ho: Brandpreferenceis not associatedvith marital status.
Alternative Hypothesis

Hi: Brandpreferenceisassociatedvith marital status.
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Statistical analysis of data represents a weakitive relation between marital status and satisfaction level with the
F22R LINRPRdz2OG:E 2ySQa tAFSadtetsSs FyR GNYzZAG FFOG2NI Ay (GKS
standardization are statically unrelated to marital statush(€at).

Table4 Marital Statuswise ChiSquareT estsof BrandPreference.

Value df Asymp.Sig.(2-sided)
ChiSquare 7.297 4 0.121
BP1 Phi .098 0.121
\Y, .098 0.121
ChiSquare 10.574 4 0.032
BP2 Phi 119 0.032
\Y, 119 0.032
ChiSquare 9.157 4 0.057
BP3 Phi 110 0.057
\% 110 0.057
ChiSquare 5.892 4 0.207
BP4 Phi .088 0.207
\Y, .088 0.207
ChiSquare 12.679 4 0.013
BP5 Phi .130 0.013
\Y, 130 0.013
ChiSquare 4.589 4 0.332
BP6 Phi .078 0.332
\Y, .078 0.332

SourceComputedandcompiledfrom primarydata.
3.1.5.0ccupationwisénalysigHi.4)

Null Hypothesis

Ho: Brandpreferenceis not associatedvith occupation.

Alternative Hypothesis

Hi: Brandpreferenceisassociatedvith occupation.

Poststatistical analysis revealed that there exists a weak positive relationship between occupation and satisfaction
with food products, reliability of food products, lifestyle, and trust in food products and standardization of food products;
however,it6 & | £ &2 F2dzy R GKIG GKS Ke3aASyS FFHOG2NI Aa y2aG adl Ga

Table5 Occupatiorwise ChiSquareTestsof BrandPreference.

Value df Asymp.Sig.(2-sided)
ChiSquare 26.468 12 0.012
BP1 Phi 0.187 0.012
Y, 0.112 0.012
ChiSquare 18.144 12 0.139
BP2 Phi 0.139 0.139
\Y, 0.078 0.139
ChiSquare 33.787 12 0
BP3 Phi 0.205 0
\Y, 0.132 0
ChiSquare 38.101 12 0
BP4 Phi 0.218 0
Y, 0.111 0
ChiSquare 23.805 12 0.018
BP5 Phi 0.9 0.018
Y, 0.102 0.018
ChiSquare 28.97 12 0.004
BP6 Phi 0.189 0.004
V 0.105 0.004

SourceComputedandcompiledfrom primarydata.
3.1.6.EducatiorwiseAnalysiqHi.s)

Null Hypothesis
Ho: Brandpreferenceis not associatedvith education.
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Alternative Hypothesis

Hi: Brandpreferenceisassociatedvith education.

The statistical examination of the relationship between education level and consumers with the satisfaction level of
food, hygieneof the food product, reliability othe brand, trust in thefood brand, and standardization pfoduct is weak yet
positive (Table 6).

Table6 Educationwise ChtSquareTestsof BrandPreference.

Value df Asymp.Sig.(2-sided)

ChiSquare 45.524 12 0
BP1 Phi 0.449 0

\Y 0.154 0

ChiSquare 24.371 12 0.019
BP2 Phi 0.17 0.019

\Y 0.113 0.019

ChiSquare 26.106 12 0.014
BP3 Phi 0.194 0.014

Y, 0.104 0.014

ChiSquare 31.104 12 0.003
BP4 Phi 0.205 0.003

Y 0.109 0.003

ChiSquare 47.151 12 0
BP5 Phi 0.27 0

\Y 0.134 0

ChiSquare 40.929 12 0
BP6 Phi 0.334 0

\Y; 0.125 0

SourceComputedandcompiledfrom primarydata.
3.1.7.IncomewiseAnalysigHis)

Null Hypothesis

Ho: Brandpreferenceis not associatedvith income.

Alternative Hypothesis

Hi: Brandpreferenceisassociatedvith income.

Thestatistical results pertaining to income and other food antecedents revealed that income is positively related to
trust in the food brand and standardization of the food product. However, it was also discovered that the income of the
consumer is statistidly unrelated to the satisfaction level, reliability of the food product and value added to the lifestyle of
the consumer (Table 7).

Table7 IncomewiseChisquaretestsof brandpreference.

Value df Asymp.Sig.(2-sided)
ChiSquare 13.715 8 0.089
Phi 0.135 0.089
BP1 Y, 0.095 0.089
ChiSquare 10.113 8 0.257
Phi 116 0.257
BP2 \Y .082 0.257
ChiSquare 13.897 8 0.084
Phi 136 0.084
BP3 \Y .096 0.084
ChiSquare 12.942 8 0.114
Phi 131 0.114
BP4 \ .093 0.114
ChiSquare 19.285 8 0.013
Phi .160 0.013
BP5 \ 113 0.013
ChiSquare 17.341 8 0.027
Phi 152 0.027
BP6 \ 107 0.027

SourceComputedandcompiledfrom primarydata.
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3.1.8.Familymembemwise AnalysigH.g)

Null Hypothesis

Ho: Brandpreferenceis not associatedvith the numberof family members.

Alternative Hypothesis

Hi: Brandpreferenceisassociatedvith the numberof family members.

It was found that statistically, the number of members in a family is unrelated to the satisfaction level of the food

product, hygiene of the food, reliability of the food product and its brand and value addition to the lifestyle and atésirel
to standardization of the food product in a positive manner (Arsel and Thompson 2011).

Table8 FamilyMemberwise ChiSquareT estsof BrandPreference.

Value df Asymp.Sig.(2-sided)
ChiSquare 4.127 4 0.389
Phi 074 0.389
BP1 \Y, 074 0.389
ChiSquare 5.146 4 0.273
Phi .083 0.273
BP2 \Y, .083 0.273
ChiSquare 4.730 4 0.316
Phi .079 0.316
BP3 \Y, .079 0.316
ChiSquare 4911 4 0.297
Phi .081 0.297
BP4 \Y, .081 0.297
ChiSquare 6.652 4 0.155
Phi .094 0.155
BP5 \Y, .094 0.155
ChiSquare 1.153 4 0.886
Phi .039 0.886
BP6 V .039 0.886

SourceComputedandcompiledfrom primarydata.

4. Findingsand Conclusion

The following hypotheses were disproved: "age and education" for all aspects of brand preference; "gender" not for

"value to my lifestyle” and "standardized product"”; "marital status" except fatisgactory feeling”, "more reliable to eat”
"value to my lifestyle" and "standardized product”; and "family type except for "hygienic product". Except for "trustworthy"

and "standardized product,

T
f

il

=

region," "number of family members," and "income" isppabke. Hence, it can be said that:
Inaweakform, ageis correlatedwith all facetsof brandpreference.

All componentsof brand selectionare correlated with gender,with the exceptionof "Valueto my lifestyle" and
"Standardized product" in weak form.

All characteristics of brand choice, with the exception of "Satisfactory feeling," "More trustworthy to eat,” "Value to
my lifestyle," and "Standardized product,” are weakly correlated with marital status.

Allcharacteristicof brandpreference with the exceptionof "Hygienigoroduct," arerelatedto occupation.

Inits weakestform, "education"islinkedto everyfacetof brandselection.

"Income" is not related to brand preferences for "Satisfactory feeling,” "Hygienic product,” "More Reliable to Eat,"
or "Value to My Life Style. "

"Area"isnot connectedto anypreferencedor certainbrands.

& C | YiR fLidssociatedvith allaspectof brandpreferenceexceptd | & 3 AISF R idatealkdorm.

4.1. Percentaganalysisof demographigrofile

f

T
f

Just 19% of respondents are under 30, 61% are between 30 and 50, and 20% of the sample respondents are above
50.

Therearemore menthan women,54%to 46%;57%are married,while just 43%are single.

The majority, 47%,work for the governmentor private organizationsfollowed by 25% students, 17% business
owners, and 11% professionals.

Just 12%of them hold undergraduatedegrees,37%hold graduatedegrees,35%hold postgraduatedegrees,and

17% hold technical or professional qualifications.
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The majority (51%)of respondentsare in the income bracketof "between 5 and 10 lakhs,"while 40%are in the
bracket of "less than 5 lakhs" and 9% are in the bracket of "more than 10 lakhs."

The majority (65%)were from urban areas,and 35%of the participantswere from rural areas.Only 29%of the
participants were from joint families, and the remaining 77% were from nuclear families.

A majority (59%) had family members between 4 and 8, 30% had fewer than 4 members, and 11% hthdm®re
members in the family.

5. Recommendationgnd Suggestions

1.

Because branding is so important to customers' decisiaking processes, it is a desirable brand trait for
advertisers. Brand association studies are crucial to gain a deeper understandingsoimer behavior. This will

help marketers build a powerful brand name. In other words, creating brand associations may be the key to success
for many companies (Chaffey et al 2009).

The Indian food industry continues to draw considerable investment,iaodntinues to experience rapid growth

and the emergence of new chains. Established businesses must expand in this industry to keep up with the pace anc
shifting consumer preferences and behaviour. Given that most consumers prefer branded food prodests, t
companies will need to understand their clients and handle the shift methodically (Bacile 2014).

Since the advent of marketing communications tools, businesses from all client segments have had to adjust to
emerging trends. It makes sense that foodmmanies would use social media in this day and age. Additionally,
regardless of the uniqueness of their services, companies need to interact with customers via social media to obtain
feedback on their goods because 24% of people use social media to cdlukeir choice of food brand (Baek
2010).

The Indian food industry continues to draw considerable investment, and it continues to experience rapid growth
and theemergenceof new chains. Establishdalisinessesnust expand in this industrp keep up withthe paceand

shifting consumer preferences and behaviour (Bagozzi 2000). Given that the majority prefer branded food products,
these businesses will need to understand their clients and handle the move methodically.

Based on brand credibility, consumergrfo psychological notions such as brand associations and brand liking in
their minds. It enables marketers to create more persuasive marketing messages that will influence consumers'
attitudes and actions. Those who become identified with a food brand tmxabithe brand's credibility frequently

highly promote it to others. Only its extended food brand products are accepted and recommended by happy
customers. To build a strong brand, marketers must comprehend the phenomenon of brand credibility.
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Abstract Employee satisfaction must be improved since it is essential to any organization's ability to succeed fini
This research aims to investigate the link between customer satisfaction and employee satisfaction as well as h
affects orgairational success. The impact of several organizational elements on employee satisfaction is examine
research.n this cohort study,qualitativeresearchtechniqueswere used.A selfadministratedquestionnairewith multiple
choice and release méd questions were used to gather the data. The results of the principal component analysis
based on the correlation matrix showed that among the cohorts examined, where consumers had also in
satisfactionwith the current servicesthere wasa highlevel of employee(hotel staff) satisfaction.Customerstomfort and
subsequent satisfaction have mostly been influenced by ambient cleanliness, wholesome meals, and hotel servic
the viewpoint of the workers,a positivework environmentcombinedwith rewardslike pay andregulartraining motivated
the staff to work devotedly to improve the organization, which is reflected in the customers' satisfaction level
research supports the existence of an indirect relationship mediated bipmess between organizational performanc
andemployeehappinessin conclusionijt is plausibleto assumehat awarenes®f employeerolesis cruciakinceit seems
to be a crucial component of the success of contemporary organizations.

Keywords:customersatisfaction employeesatisfactionjob satisfaction prganizationasuccess

1. Introduction

Organizational success is largely determined by employee happiness. Understanding how to maintain employee
satisfaction and motivation to produce exceptiorathievements is essential. Customer satisfaction and staff satisfaction
appear to go hand in hand naturally, and as a result, both contribute to organizational success. The quality of work also
improves as a result of increased employee satisfaction.dssential for a business to understand how its personnel feels,
thinks, and desires, as well as how to better motivate and engage them. Businesses may get better results, increase
productivity, deepen engagement, and see a decrease in turnover rates gpifyiag employee dedication. The levels of
staff happiness and consumer satisfaction are causally related. Without staff loyalty, it is impossible to maintain consumer
loyalty. Customer service ultimately relies on the neighborhood that offers that serkimployee fidelity and voluntarism
are necessary, particularly for individuals who work in frtbmé positions. People cannot be compelled to act with loyalty,
dedication, or voluntarism. It can only be accomplished by giving them a supportive andidrjayorking environment
(Mikalef and Gupta 2021). Corporate performance is a key concern for any business organization as it determines its succes
and sustainability in the market. Customer and employee satisfaction are two important factors that cam lsgynificant
impact on corporate performance. Customers who are pleased with the products or services a company offers are more
likely to become repeat buyers and to suggest the business to their acquaintances and members of their family, which might
result in a rise in both sales and incom8imilarly, when employees are satisfied with their jobs, they tend to be more
productive, engaged, and committed, which can lead to improved quality of products or services, reduced turnover, and
lower recruitment and training costs (Sharma and Modgil 2020). $hecess odny business depends on various factors, and
two crucial ones are customer satisfaction and employee satisfaction. In latest years, there has been increasing attention to
considering the relationsh between these factors and corporate performance. Studies have shown that both client and
worker fulfilment have a momentous collision on the financial presentation and achievement of a corporation. Customer
satisfaction refers to the level of contentmea customer experiences with a company's products, services, or overall
experience. On the other hand, employee satisfaction refers to the level of contentment an employee experiences with their
job, work environment, and the company as a whole (Tze2d®).

It is essential to establish a work environment that inspires employees to provide superior customer service. By
performing at a high level, happy people create customer satisfaction,which in turn boosts organizationalsuccessand
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increases financial success. Therefore, there is a clear link between staff and consumer happiness (Otto et al 2020). Th
satisfaction of customers and employees is widely recognized as critical to the success of a company. Similarly, worke
fulfilment has been linked to lower revenue duty higher productivity, and enhanced consumer repair, all of which can
positively impacta company's financial performance. Given the importance of customer and employee satisfaction on
corporate performance, many researchers have investigated the relationship between these factors. Empirical investigations
havebeen conducted to understand ocustomer and employesatisfaction can beneasured and improved, and haivey

can be linked to various performance measures such as sales growth, profitability, and customer loyalty (Akdere and Egal
2020). Business professionals alike have been intemsite the link between employee and consumer happiness and
organizational success. Empirical research approaches will be used as we investigate the impact of employee and custome
satisfaction on the profitability of businesses (Auh et al 2019). Consuridéinfent is the level of contentment a consumer

feels after purchasing a product or service. Employee satisfaction, on the other hand, refers to the amount of contentment a
worker feels towards their job, colleagues, & organization. Both customer andoge®lsatisfaction have been shown to

have an important collision on corporate performance (Zhang et al 2d48)vever, the specific mechanisms through which
customer and employee satisfaction influence corporate performance are not yet fully understoectufient corpus of
knowledge involves investigating the connection between high levels of customer and staff happiness and successful
business operations, as well as investigating the possible moderating variables that could be able to explain thi®monnec

By doing so, this research can provide insights and practical implications for managers and -dezkgm who seek to
improve their company's performance by enhancing customer and employee satisfaction (Rather et al 2019).

The conception, measurem& and examination of several organizational culture factors on company performance
were presented by Pathiranage (2019). An analysis of the organizational culture and business success is done. Th
importance of organizational culture in boosting produitsi and performance, which leads to organizational business
excellence. Lee et al (2022) explored the connections between organizational performance and the advantages and
difficulties of 0T adoption. Therefore, it is anticipated that wounding bordeedige, such as the Internet of Things (IoT),
would significantly affect corporate operations and supply chain management (SCM). In addition, the moderating functions
of supply chain presentation in the link between the advantages and disadvantages afdéplion and managerial
presentation. The inhabitant of these researches consists of 3019 manufacturing enterprises, whereas 43 manufacturing
companies constitute the bare minimum sample size. Hanaysha and Alzoubi (2022) assessed the role of supply chai
efficiency as a mediating element in the association between organizational performance and the supply chain in the
developed sector. Quantitative research is used to accomplish the goals. Using a stratified sample approach, the researcher
sent the onlinesurvey questionnaire to the eleven hundred and sixty manufacturers registered in the Federation of
Manufacturers database, and they obtained siittyee replies. Eklof et al (2020) established empirical links between client
devotion and satisfaction, andr@ductivity as determined by profit margin, operational income, and market indices. These
results should be noted by bank decisiorakers as well as investors. They argue that based on the level and pattern of
customer happiness, decisianakers and invesrs may predict the bank's profitability & market success. Sarwenda (2020)
provided a framework for investigating how intellectual capital affects the commerce presentation and aggressive
improvement of the East Javan pharmaceutical sector. These finsgliys that the theory is true and is backed by empirical
data, which show how human capital influences structural relational capital, competitive advantage, and capital. Relations
between capital structures and competitive advantage are impacted. Relaticagital has an impact on company
performance, which in turn has an impact on competitive advantage. Ali and Anwar (2021) looked at the level of employee
happiness and motivation and also discussed the impact of culture on employee happiness. Jobrfylfiiotevation, and
incentives disparities ara fewof the topics covered in thithesis'theoretical framework. Onef the most important aspects
of the organization is the contact and communication between the staff and the organization. Using pastasduares
structural equation modeling (PLSEM) and a selection of minute and intermediaieed food and beverage production
corporation, we discovered that CSR does have an influence on company performance when efforts are primarily focused by
GimenoArias et al (2021). The outcomes show the way to the conclusion to facilitate, depending on the stakeholder
organization at which these events are directed, it may be more advantageous to promote a certain strategy alignment for
the business. N&lan et al(2021) investigated how worker appointment, managerial assurance, and employment fulfillment
serve as incomplete or full intermediaries among the straight and tortuous impacts eéfBe#fcy on the performance of
corporate citizenship as it is expressédcording to the findings of the investigation, sefficacy not only had a statistically
considerablairect impact on thaesidency performancef corporations, but it also hadn indirect effect that was shown in
the form of worker appointment, managial assurance, and work fulfilment. Tfiedings indicated that commitment to the
organization, satisfaction with work, and employee involvement all serve as mediators in the spread of exemplary corporate
citizenship activity.

2. Materialsand Methods

2.1. Measurement
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In this study, we look at how employee satisfaction aspects impagnizational performance. To investigate such
aspects, firsthand client feedback was gathered. Employee pleasure would lead to consumer satisfaction, which would
provide organizational success. Two salfministrated questionnaires were created using thesults of the literature
research. Onguestionnaire was mad® ask guests abouheir experiences at hotels, whitee other was maddo ask staff
members about their happiness with their jobs. The following findings were noted in a questionnairetaugzdher
information on customer satisfaction:

1 Personal characteristics of the respondents/customers included gender, level of education, income, and propensity
to stay in hotels.
1 Theatmospheregnvironmentalleanlinessmealquality,andservicequality that clientsexperience.
Thefollowingfindingswere madeusinga questionnaireusedto gatherinformation on employeesatisfaction:
1  Salaryandpromotionsfor employees.
1 The degree to which workers are satisfied with their physical working environamehthe direction and training
they get.
1 Reactiorfrom workerson their workloadand contribution.
All of the replies were scored using a Likerttype scale,with 1 denoting strong disagreementand 5 denoting strong
agreement.

2.2.DataCollection

Data for thisstudy was gathered from twelve renowned (five or sexgtar) hotels in four major Pakistani cities.
Customers and workers were given the questionnairesasiabd to fill them up with their particular preferences. Customers
provided a whole of one hundrednd fifty questions, while staff provided twenfive questionnaires. Among these, one
hundred and thirtytwo questionnaires from customers and twenty from employees were chosen for examination since the
replies to the other questions were not full.

2.3. DataAnalysis

The Statistical Package for the Social Sciences (SPSS) application was used to capture the acquired information at
analyze it. To analyze differences between male and female clients, contingency table 1 were created.

The Chbiquare test of indeperehce was performed to determine whether or not the visiting customers' educational
backgrounds varied by gender. In addition, the-Sjuaretest was used to investigate the preferences of male and female
clients about the length of their stays in hote@@n both kinds of data sets those of customers and those about employees a
principal component analysis was carried out to locate the components (variables) that had the greatest loading scores and
accounted for the most variation in the data. This wouldvide us the ability to pick characteristics of the client experience
as well as the staff's happiness.

3. Results

A case processing summary of the survey's overall description is given for both male and female respondents. Here,
two factors are discussedne of which is the customers' educational standing and the other of which is the length of their
hotel stays. 100%f consumers responded to tHest variable, whereas somaistomers choseot to answer to thesecond.

As a result, during analysis, antarsce with missing standards was excluded from the rare information.

3.1. Customefatisfaction

i) The chisquare test for homogeneity was used to assess the link between the gender of hotel guests and their level
of education. The findings show a substantial tielaship between male and female clients' levels of education.

i) The difference in the desired length of stay between male and female clients didn't seem to be statistically
significant, and it seems that both sexes are equally likely to choose the hoselssasl for this research when determining
how many days they want to remain there.

Due to the huge negative ratings which are also shown in thgdbidiagram the score of slightly agree and robustly
disagree are divided in the™Idimension. This showshat the majority of guests are picky about the ecological sanitation
they have seen in the hotels. This pattern is supported by the PCA, which divided customer answers into several categon
points that could be seen in the-piot diagram (Figure 1).

Eacheigenvalue in Table 2 and Figure 2 correspond to an aspect, and each aspect to a dimension. The first three
components showed the highest eigenvalues, which indicates a significant proportion of variance and ensures that the first
three dimensions (D) acuaat for the greatest amount of variation.
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Figurel Customeifeedbackon hotel hygieneusingprincipalcomponentanalysisiplot.

Tablel EducatiorLevel.
EducationLevel
Bachelor's Doctorate Highschool GraduateDegree Lesshan totality
Degree high school

Male Count 24 10 24 8 18 84
Percentagevithin Gender 28.6% 11.9% 28.6% 9.5% 21.4% 100%

Female Count 6 1 14 15 12 48
Percentagevithin Gender 12.5% 2.1% 29.2% 31.3% 25.0% 100%

TotalityCount 30 11 38 23 30 132
Percentagevithin Gender 23.7% 8.3% 28.8% 17.4% 22.7% 100%

Pearson2=15.45
P <0.005
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Table3 showsthe Summaryof CaseProcessingnd Table4 showsthe PCAderivedvariableprincipalnormalization.
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Table3 Summaryof CaseProcessing.
Summaryof CaseProcessing

Applicable Missing Totality
N % N % N %
Educatiorvs.Gender 131 100% 0 .0% 131 100%
Stayvs.Gender 88 66.4% 43 31.6% 131 100%

Table4 ThePCAderivedvariableprincipalnormalization.

Stayin Hotel

1day 2 days 3days 4days 5 days 6 or moredays totality

Male  Count 6 14 15 17 15 5 75
percentagewithin Gender 9.3% 18.6% 22.1% 22.6% 22.2% 5.4% 100%

Countfor Female 3 2 4 3 2 0 12
percentagewithin Gender 15.5% 22.2% 38.6% 15.3% 7.6% .0% 100%

overall Count 8 19 22 21 16 5 88
percentagewithin Gender 11.2% 21.3% 23.7% 22.4% 19.2% 4.6% 100%

Pearson ®3.97
Nonsignificant

Table 5 shows the results of the PCA for variables expressing customer satisfaction included in this study if the score:
were more than 0.5.

Table5 Outcomesof the PCAor variables expressingustomersatisfactiorwere includedin this studyif the scoresvere morethan 0.5.

Descriptionfor Variable Derivedprimary components
D1 D2 D3 D4 D5
Eigenvalues 1.597 1514 1.384 1.273 1.174
Overallcustomersatisfaction 0.72 - - - -
Education 0.71 - - - -
Durationof Hotel Stay 0.68 - - - -
Environmentatleanlinesss closelymonitored - - - - 0.78
Healthyhotel atmosphere - - - - 0.61
Beingplayedappropriatemusic. - - -
Perfectinterior decorationanddesign - - ¢0.64 - -
workforcepaysattention - - - 0.68 -
Employeesre polite and helpful - - - - -
excellentroom services - 0.67 - - -
decentfood quality - - 0.72 - -
Goodbeveragequality 0.77
Excellenin both appearanceandflavor - - - - -
Theexcellentvarietyon the menu - - - - -

Table6 and Figure3 showthe resultsof the PCAfor variablesexpressinggmployeesatisfactionincludedin this studyif
the scores were more than 0.5. The data showed here show that overall customer satisfaction wagpoetitespecially
among educated customers who chose to stay in hotels for longer periods. Along witkggality food, drinks, and room
services, environmental cleanliness and a healthy atmosphere also played a role in raising consumer satisfaction levels

Table6 Resultof the PCAvereincludedin this table for variablesexpressing employesatisfactionwith scoreggreaterthan 0.5.

Descriptionfor Variable Derivedprimary components
D1 D2 D3 D4
Eigenvalues 3.420 2.045 1.428 1.150
Monthly Income 0.59 - -

Trainingandguidance 0.67 - -
Thephysicalworkingenvironmentis excellent 0.66 - - -

Rulesandrestrictions have detrimentalimpacton your performance - - - ¢0.54
Allemployeesat your hotelare promotedwith their performance ¢0.72 - - -
Salanjisreasonableaccordingo the job 0.88 - - -
Many colleaguedeft the job becauseahe Salarywas notreasonable ¢0.81 - - -
Youare satisfiedwith this job - 0.55 - -

Appropriaterecognitionis giverfor my contribution -
Theworkloadof my job isreasonable -
| spendpartsof my daydreaming aboué better job ¢0.68 - - -
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Figure3 Outcomesof employeesatisfactionwith scoreg(>0.5).
3.2. EmployeeSatisfaction

The PCA that was carried out on the variables that were relevant to workers' levsktisfaction demonstrated a
clear connection between those levelssatisfaction and the parameters that were examined. The data set showed that the
first two dimensions of the main component axis had the greatest eigenvalues, which indicated that these dimensions had
the most variation. The majorities of the workers wetgle to continue working at their current jobs and did not leave their
jobs due to an insufficient wage, which was one of the characteristics that were assessed. Monthly income and working
circumstances allowed thiheprincipalcomponent analysis scorebtained on the2"-factor axis als@explain why workers
haven't considered looking for or fantasizing about alternative professions since they are content with the supervision and
training facilities.

4. Discussiorandimplications

Themajorconclusionsre asfollows:

1 Hotelcleanlinesss a concern forthe patrons.Additionally,it demonstrateghe attention of staff if cleanlinessn hotels is
carefully watched.

1 According to the variables with the highest principal component analysis scores, general eusatisfaction is
particularlylisteningcarefully toappreciatingcertainhotel features,suchasa healthyenvironmentand high-quality food
and drinks. Additionally, room service has been a priority for clients who appreciate their happiness.

1 Among themajority of the factors found in our research, one element stands out: it would be difficult to increase
customer satisfaction unless the involved personnel worked hard. However, this was not the case, since the majority of
the concerns relating to the fiillment of the needs of the customers were satisfactorily handled in the absence of any
big influx. This, on the one hand, indicates an enthusiastic workforce of hotel workers and effective managerial
performance at the management scale, which, on thediidnal handover, contributed to the development of
enthusiasm and passage along with workers, which is reflected in an elevated stage of customer satisfaction.

1 The importance of every organization's letlgm commitment to growing its human resourcesmgde clear. Since the
significanceof the chosenattributesin customerexperienceand employeesatisfactionwere found to be interdependent
in the survey results, it is important to note that hotel managers who plan their policies and allocate resotites w
giving their employees top priority will simultaneously advantage from significant customer satisfaction and
organizational success.
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1 The consequences of matching client needs in the future have always been a difficult issueséanclr is thus rather
important in establishing the standards for customer satisfaction connected to the hotel sector, especially in the highly
competitive atmosphere that exists in our day. Therefore, it could be vital for hotel managers and owneve tobie
relevant information, date, and accurate regarding different elements of consumers such as demographics, age groups,
and financial position to create incentives to attract the attention of the greatest number of customers.

5. Conclusion

The purpose othis research was to investigate the aspects of employee satisfaction that contribute to satisfied
customersand organizationssuccessfulT hisstudylooksat how different organizational factoraffectemployeesatisfaction.
According to the findings ahe PCA based on the correlation matrix, there was a high degree of employee satisfaction
among the cohorts studied where clients had also shown satisfaction with the existing services. Ecological hygiene, healthfu
food, and hotel services have the mastpacts on patrons' pleasure and subsequent contentment and we conclude that
restricted community enterprises, such as those examined in this research, are not autonomous and are linked by
characteristics that are only loosely connected. The study's fysdgihowed that there is no ignoritige impact of employee
satisfaction on an organization's success. This research has several drawbacks. Even though the poll was only done in fo
Pakistani cities, since so few additional cities were included, it iseastonable to generalize the results. In addition, it is
important to thoroughly and meticulously evaluate and interpret SPSS findings. Furthermore, sustaining customer
satisfaction is an ongoing process whose foundations are closely tied to the emplofiess performance is reflected in
client satisfaction and organizational success.
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Abstract: The study's goalvas to ascertain that procedures in the Hazara Division of Pakistan's education secto
regarded to be related to staff retention. The descriptive survey approach was utilized for the research bec
guarantees a thorough account of the circumstescassuring slight bias in data collect and lower mistakes intc
explanation of the data acquisition. A structured questionnaire was used to gather primary data in support
research.Thedata wereanalyzed with expressiv@atisticsthat comprised occurrenceanges, distributions percentage
averages, and standard deviation. The study participants discovered a significant favorable association involving
and development (T&D), Performance Management (PM), recruiting and seleatidnEmployee Retention (ER). T
main finding of the present research is that recruiting and selection procedures should be focused on or ado
education sector personnel to enhance organizational performance. By using PM, organizations inspseaath
provide fresh concepts and methods to boost productivity inside the firm. Similar to other professions, edt
employees undertak&&Dto advancetheir abilities. |t is alsoadvised that educationaldministrators includemployees
in decisioamaking since it offers guidance to raise performance standards.

Keywords:employeeretention, HRpolicies training & developmenteducationindustry

1. Introduction

ER is the phrase used to characterize a business's ability to keep its employees motivatedgagdd for an
extended time. A business may benefit from high staff retention in several ways. A key component of HR strategies and
techniques is retention. It starts with choosing the appropriate people and continues implementing numerous initiatives to
maintain workersmotivation and engagement in thie@m. Tobuild organizationatompetency, staffetention hasreceived a
lot of attention. People now have higher expectations for their employment and responsibilities. Staff performance will
ultimately benefit from staff retention. Organizations that can contrtheir workforcecan onlytake full advantageof internal
employee development (Alhmoud and Rjoub 2020). Among the problems that managers have is understanding the
connection among employee inteztdons and job happiness that has drawn the most attention regarding numerous
LINEFSaarzyad . SOlFdaAaS AG KFa Fy AYLIOG 2y | o0dzaAy ShémyaQ
for its competitiveness. ER refers to the piiaetof motivating people to continue working for the company for as lengthy as
is practically possible or until the completion of the assignment, whichever comes first. Keeping employees is challenging
now but benefits the business and the individual (Bra2020). Employees are the most critical asset of a business, and the
achievement or failure of a business is often connected with its ability to hire, retain, and adequately compensaterskilled a
competent employees. Any firm may see the capacity tairetqualified employees as a critical source of advantage.
Innovative employees are often asked to stay with their employers, but underachievers or poor producers are advised to go.
Employees that increase a business's value, earnings, and overall positieace should be retained by the organization,
provided that this is calculable (Kurdi and Alshurideh 2020).

Early research in company management points to knowledge as the most crucial asset for businesses intent on
competing and gaining competitivedvantages. Retaining experienced and highly qualified educators and staff personnel is
essential for delivering high quality instruction and an effective learning environment, making ER a crucial problem in the
education sector. Organizations must establefficient HR policies and strategies that prioritize employee engagement, job
happiness, and career development if they want to achieve high staff retention in the education sector (Papa et al 2020).
Providing opportunities for professional growth antbgress is a crucial HR strategy. Teachers and other employees in the
education sector are highly qualified professionals dedicated to development and learning throughout their lives.
Organizations can keep their personnel by providing professional dewelopoptions like seminars, training sessions, and
mentoring programs. These changes may aid workers in learning new things and advancing in their professions, increasin
their motivation and job satisfaction (Choyand Kamoche2021). Another essentialelement of HR policy for ERin the
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education sector is effective communication. Teachers and staff must belexeheir organization respects and values
their thoughts and concerns. Employee trust and engagement may be fostered via regular communication channels,
includingtown hall meetings, suggestioboxes,andone on one meetingswith managemenERis amonghe mostsignificant
issues in the education industry (Elsafty and Ragheb 2020). Kalyanamitra et al (2020) assessed the efficiency of HR
procedures used in Thailand's pharmaceutical industry, such as education services, rewards and the term compemtation, a
achievement appraisal. Satisfaction with work is believed to operate as a mediating factor between HR policies and ER. Th
study is qualitative, and information was acquired by mailing questionnaires to six pharmaceutical companies using
purposive samjhg. According to the research, these HR initiatives promote skill development and increase work
satisfaction; these are good for ER. Generation Y is starting to work in the hotel industry, but more is needed to know
whether they want to stay with it. Thetudy was to discover whether or not certain parts of the organizations inside
marketing strategy may impact an employee from Generation Y's willingness to stay with the businessadfisedtered
guestionnaire survey was sent and collected using Qigaltran internet service provider. Structural equation modeling
assessed a theoretically provided model (Frye et al 2020). Gilal et al (2019) indicated that Green Human Resourc
Management (GHRM) practices, through workers' environmental enthusiasm,icagiiiy boost ecological performance. In
addition, the research findings suggest that the influence of GHRM procedures on ecological infatuation be much more
significant once a worker already has elevated ecological values compared to once the emplegdg plissesses poor
environmental values. The current study links sustainable GHRM methods to ecological performance to provide new
theoretical perspectives to the literature on managing the environment. The research Ju and Li (2019), that are based on
person assets theory and hard precise person capital hypothesis, enable us to understand that training and the matches
between education and employment, as well as between skills and work, may affect turnover intentiewestarn
contexts. Additionally, it ffers a perspective on the way training involves Employee Turnover (ET) to assist HR development
experts in designing employee training.

Ashraf (2019) investigated the impact of operational conditions on ER and educational quality in the concealed
superiorlearning diligence; to determine whether faculty retention mediates working conditions andduiglity instruction
at Bangladesh's private institutions. Islam et al (2020) extended to collecting knowledge on millennials' intentions to leave
their jobs aml work environments and GHRM. Additionatlyis is theinitial empirical investigation dfs kind to bepublished
in the literature of the hotel sector on GHRM practices amillennial turnover intentions. Theesults'implications, thdimits
of the study, and recommendations for future academics have all been examined. Wassem et al (2019) investigated to
understand better that managers' assistance and capacity development might improve employee performance in the textile
sector. The moderating impact &R resting on the profit of capacity development and management assistanemployee
concert is also explored in this paper. Through the use of convenience sampling, data were gathered. To better understanc
the connections between Turnover Intentionsl)(TPerceived Supervisor Support (PSS), and Task Performance (TP), the
research Afzal et al (2019) explains the mediational processes at play. According to the study's findings, the academic sta
must haveappropriatesupport fromthe supervisor to growni selfefficacy. Selefficacy aids workers in lowering their Tl and
raising their TP. Oruh et al (2020) examined the connection between managerial employment practices and ET intentions ir
Nigeria. The public hospitals in Nigeria serve as the locatiothferstudy. These hospitals have a record of poor Human
Resource Management (HRM) procedures, a-participatory culture, and managerial relations with employees, and a
elevated degree of ET. All of these factors are included in the research.

1.1. Thetheoreticalfoundationsof the research

The concept is founded on an intellectual and sociological viewpoint that views parties engaging in transactional
negotiation as advancing the stability and wellbeing of society. Based on social exchange thetatemships are
developed between individuals via option comparison and individual cost benefit analyses. Studying culture, psychology, anc
economics provides theoretical underpinnings for the idea. Many of the fundamental concepts of structural amdlrati
thought are included in social exchange theory. The phrase is frequently used in business to refer to an enjoyairg; two
contract that provides for transactions or a direct exchange. The notion of exchange views the working relationship as a
socialor commercial transaction with consequences for HRM and retention tactics. Economic exchange relationships often
include formal, legally enforceable contracts and involve trading monetary benefits in return for labor. On the other hand,
social exchange omections are voluntary behaviors that may be inspired by the way a business handles its employees in an
attempt that them as well would choose to repeat the favor.

1.2. Recruitmentindselection& ER

Recruitment and selection have defined many concepts througthe past twenty years. For instance, the term
recruitment refers to any organizational procedures and choices that influence the quantity or kind of candidates that will
submit applications for or accept a particular position. The recruiting decisiaking process often involves several
interviewsandevaluationsby interviewersandthe potential usageof competencytestsand assessmententers.Themethod
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of collectingand assessindata regardinga persorto present an offelof employment is known asecruitment and selection.
Activities aimed at boostingvorkers'loyalty tothe company andjivingemployees a broad rang# aspirationalchances that

may excel above their peers are collectively referred to as employee engagement activities. Considering the emergence o
novel management strategies for ER, changing characteristics of the employees, with the advancement of investigative
methods and expertise, it is not unexpected that employee income remains a hot topic of study, with over fifteen hundred
studies being conductedn the issue. Recruitment and selection are crucial tools that assist HR managers and the firm as a
whole in finding and keeping the best personnel. Although it is well recognized and accepted that bad recruiting choices
impact ER in the company, many mesises across various industries still need more efficient hiring techniques. Strategic
hiring and selectionare hamperedin somebusinessedy currentrules,whilein others;it is hinderedby managemeninertia.

2. HypothesisDevelopment
2.1.H1ERandrecruitmentandselectiorhavea substantialrelationship
2.1.1.Performancevaluationrand Retentionof Employees

PM aims to improve outcomes across the board of a business by comprehending and operating within a
predetermined framework while also fulfilling set goals, objectives, and competence criteria. Employees in educational
institutions assumed they were succeed better in everyday duties, according to an investigation on employee perceptions
of organizational performance management, but there was no connection between their personal achievement and
observations of the evaluation and assessment efforts the disfament have within position. The research accomplished
that employee opinions about PM only sometimes influence a person's performance in the educational sector. Due to
recruitingandtraining new personnelbeingexpensivekeepingexistingstaffis one approachto safeguardnvestmentsin HR.
Productivity is initially impacted by the loss of experienced staff, followed by the period required to train a replacement
before it finally suffers from the new employee's absence. Establishing a PM stratayy $¢ep towards keeping workers.

The advantages of PM may be used to justify the cost. Making a growth plan for each employee based on their yearly
performance evaluation is one aspect of performance management. The leader and the employee work togddsigrioa
program to help the employee enhance their career and professional standing in the company. The employee develops a
feeling of loyalty and dependency on the organization because it requires time to support themselves with their profession.
Compares that demonstrate an interest in their employees' performance tend to retain them.

2.2.H2ERand PMhavea considerableelationship
2.2.1.T&DandER

Concerning ER, T&D strategies are the second most researched HRM practice. The majority of research discovere
that T&Dsignificantly and favorably impacts BRsitivelwiewed T&Dprocedures havalsobeen shown tdessen thalesire
to quit. According to some, T&D boosts work happiness, the results in more ER. Most research done to determine a
connection among TR and behavioral employment outcome has not looked at ER. This suggests that present is an essential
theoretical and methodological gap in the empirical investigation of the effect of T&D on retaining workers.

According to the respondents' responses, 40%ensatisfied overall, whereas 10% expressed extreme dissatisfaction.
15% of respondents expressed dissatisfaction, compared to 10% of the general population and 25% of extremely satisfiec
respondents (Figure 1).

45
{777 Percentage

Variables

40

T T T T
Highly Dissatisfied  Neutral Satisfied Highly
Disatisfied Satisfied

Figurel T&DandER.
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According to the respondents' responses, 80% agreed that T&D is more effective than other methods for keeping
personnel. If workers get the proper training, they can efficiently carry out their assigned tasks, increasing the ooganizati
production and #ectiveness. According to 20% of respondents, T&D doegmmibve an organization's productivity (Figure
2).

[ Yes
[ INo

20%

80%

Figure2 T&Dincreasethe efficiencyin retainingthe employees.
2.3.H3ThereisanimportantrelationshipamongT&DandER

The expansion opositive work culture, the provision of competitive pay and benefits packages, the availability of
possibilities for professional growth, and the recognition and appreciation of employee achievement are some strategies for
ER. In an organization, the praseof identifying, vetting, and employing suitable applicants for employment opportunities is
referredto asrecruitmentandselection.Varioustasksmaybe includedin the hiring processsuchasadvertisingemployment
opportunities, examining resumes arapplications, holding interviews, and verifying references. PM is the process of
establishing objectives, tracking outcomes, giving feedback, and assessing performance. Giving people the information an
skills required to do their employment well is reffed to as T&D (Figure 3).

Recruitment & Selection Performance Management Training &Development

Employees Retention

Figure3 ER.
3. Methodology
3.1. DataCollectionSampleSize& SamplingTechniqueDesign

The present study focuses on the Hazara division's educational system in Pakistanpamsoitel on every level.
The education industry is the focus of our sample. The respondents tstdlly sample will all work in the education sector,
anda questionnairewill be usedto gatherdata. A suitablesamplingmethod wasusedin this investigation.Theremustbe ten
times as many samples as there are variables. More than 30 samples may be used, but not more than 500. The example fc
the current research consists of 178 employees in the education sector, in line with this recommenddtempresent
research used various tools developed by earlier researchers in conjunction with the study's variables and the questionnaire
administered. All items were updated following the study's setting. A questionnaire was created for performance
managment, a questionnaire for training and development, and a questionnaire for recruiting and selection. Primary data
were collectedin Pakistanamongthe HazaraDivisionof educationemployeesusinga standardizedquestionnaire.A five
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point Likert scale, one denoting entire disagreement and five total agreement, was used to rate each questionnaire. Various
statistical tests, including factor analysis and Cronbach Alpha, were used to evaluate the instrument's validity antyreliabil
Testing hypotheses is the primary goal of this investigation. Testing a hypothesis aims to clarify the link between the
variables. The SPSS data analysis program was utilized to evaluate causal and correlative correlations in the presel
investigation. Regigsion and correlation analyses were also performed.

4. Resultanddiscussion

It is impossible to exaggerate the significance of providing an equitable work life balance, competitive remuneration
and benefits, chances f@rofessionalgrowth, and asupportivecompany culturef it comes to increasingR It is possible for
effective HR policies to assist in recruiting and retaining qualified education professionals, resulting in better quality
educational services and more significant results for students. eTlpeticies should emphasize the characteristics listed
above. Therefore, educational institutions need to make the retention of their persantmb priority by puttingn place HR
policies that cater to the requirements of their staff members and foateonstructive culture within the workplace.

The Cronbach's alpha value for the research variables is shown in the above table 1 and Figure 4. According to the
table, the instrument employed in the present research to assess the variables has a Cronlbachf vié64,707,794,715,
which suggests it is trustworthy. Thariables includéen items ofER, eight pieces & & S, seven items BM, and six items
of T&D.

0.9

0.8
—
0.7 % % 77
« 0.6
F—
5 |
< 0.5
F —
Q
g 0.4
=
e 4
© 0.3
0.2
0.1
0.0
Employees Recruitment & Performance Training &
Retention Selection M. it Development
Variables
Figure4 Reliabilityand Selectioninstrument.
Tablel Dependabilityand Selectioninstrument.
Variables CronbachAlpha No. of ltems
T&D .716 6
R&S .708 8
ER .765 10
PM .795 7

The following table 2 lists the KMO and Bartlett test results for each factor. The KMO amounts are more significant
than the average valueecommended by earlier studies at 753, 602, 890, and 684. The researchers recommended average
for KMO is.6. Bartlett's test was used to determine the related variables. Additionally, the Bartlett test was used teeexamin
the null hypothesis. If Bartlettest yields an important outcome, the alternative hypothesis is considered valid, and the null
hypothesis is disregarded. Bartlett's test outcome is essential, which means that the other possibility must be adopted, and
the null hypothesis ought to be igned, as can be seen from the table above.

Table2 Validityof the ResearchinstrumentKMOand. | NIi TeSti G Q&

Variables Approx.ChiSquare  KaiserMeyer Olkin Bartlett's Testof Sphericity
df Sig
T&D 277.676 .685 16 .000
R&S 510.039 .603 29 .000
ER 484.200 .754 46 .000
PM 193.355 .891 3 .000
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Table 3 illustrates the degree of correlation between the research's different aspects. This table has one dependent

variable, ER, and three independent variables, PM, TD, and RS. Abovag a positive and significant association exists
between PM, T&D, R&S, and ER.

Table3 CorrelationMatrix.

ER ER PM T&D R&S

ER 2 241 .266** 373
PM 241%* 2 .320** .236**
T&D .266** 1.320** 2 347+
R&S 373 .237** 347+ 2

The study'scausal variable was modeled using what is known as employee retention. The model for the separate
variables related to performance management, staff retention, and T&D are summarized in Table 4, which can be found
above. A result 0f.740, 722, and .765a Fosquared indicate that our separate variable describes 74%, 72%, and 76% of the
variance in our dependent variable, respectively. Using the Durbin Watson statistic, researchers investigated the
autocorrelation. Aware that the DW statistic has an accefgamlue range of between 1.5 and 2.5, and since the table

shows that the DW consider is 1.504, 1.65, and 1.93, all of that are within the acceptability range, there is no issue with
autocorrelation.

Table4 Model summaryof variablefEMandPM, TD,RS).

Variables AdjustedRsquare  Std.Errorof the Estimate R DurbinWatson Rsquare
ER&TD 457 463969 766 1.626 511
ER&RS 135 43157 723 1.94 139
ER&PM .705 416 741 1.505 707

ANOVA The statistical information for the investigation's parameigrshown in Table 5 earlier. The important
numbers in thefollowing chart arghe F and p values. It'sgood indicator ithe F valueis greater than 10, and provided that

the value of p is statistically significant, our model successfully matches thieniiion. The table above makes it quite
evident whether the model is suitable.

Table5 ANOVA.
Variables Model Sumof square Df Mean square F P sig
P&M Residual 35.862 177 .205
Regression 2.187 2 2.187 10.728 .001F
Total 38.049 179
T&D Residual 37.887 177 216
Regression .168 2 .168 .748 .000
Total 38.49 179
R&S Residual 32.56909 177 .187
Regression 5.268 2 5.268 28.488 .00¢
Total 38.049 179

Theregressiorattendingfor the dependentandindependentvariablesappearsin Table6 above.In this case ERisthe
dependent variable, and PNR&S,T&D,and ERsthe variablethat operates independently in thenodel. Figurel shows how
strongly and favorably the correlations among PM, R&S, T&D, and ER. The personalized corredatiamgatt.240, .372.65,

meaningthat a modificationin the independentvariableof one unit causesanincreasein a dependentvariable.240,372,.65
values.

Table6 Attending.
Variables Un standardizedcoefficient Standardizeccoef. T Sig
B Std.Error Beta

Constant 311 0.59 373 19.91 .000
R&S 2.405 .240 10.040 .000
Constant .259 .080 241 21.26 .001
PM 2.654 312 8.536 .000
Constant 311 .097 .66 17.931 .000
T&D 4.023 417 9.682 .000

5. Conclusion

HRM procedures are methods businesses tosmaximize employee potential and boost operational efficiency. The
authors advisebusinessedo adopt effective HRMpracticesto guaranteethat different stakeholdersare satisfiedto stay
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competitive. ER refers to a company's capatityold onto the people it needs for longer than its rivals. For businesses to
retain a long term competitive edge, it takes skilled personnel and for people to grow professionally, to have career
possibilities. All organizational activities and actiomattinfluence the number or kind of people eager to apply for or accept

a particular position are collectively called recruitment. Different writers have defined T&D in various ways. The
improvement ofworkforceskills is thfundamentalconcept asach ofthem focuses on theistudies.Bycomprehendingand
monitoring the attainment of specified objectives, standards, and competence requirements within an accepted framework,
PM is a strategy for improving outcomes throughout a company. A detailed desnorigtithe Situation is guaranteed by a
descriptivesurvey design thaadditionally assures low biakiring thegathering ofinformation and minimizes inaccuracies in

the assessment of the gathered data. Based on the entire population's opinions, the tessaptoyed the consensus
approach to arrive at its conclusions. The study made use of primary information gathered via a structured questionnaire.
The data collected was analyzed utilizing statistical techniques, including frequency, percdistagetion, indication, and
deviation from the mean. The research findings show that hiring and selecting employees, managing performance, and
learning and growth are positively correlated. The key conclusion of the current study is that individudiscatienal
institutions should focus on and execute the recruitment and selection procedure in addition to improving organizational
efficiency. Organizations can inspire their workforce through PM by employing innovative ideas and techniques to enhance
activities. Theresults ofthis studyplainlyshowa positivecorrelation between T&D anHR. Thus, educatigrersonnel should

put theseprinciples into effect. Instructorshould also givetudents avoicein decision making sindgegives themsomething

to strive toward. It is implied that procedures, mainly through channels like evaluations, 1Q assessments, assessments 0
personality, working example assessments, academic tests, et, significantly impact the retention of educators at colleges anc
universities in the area.

6. Futureresearch

Essential and substantial knowledge of the idea of retaining employees with R&S, PM, and T&D is provided by this
research. There are several restrictions, such as the study's small sample size. The educational institBrédastan’s
Hazara Division were chosen for the present analysis. To further understand the findings and occurrences, a bigger sampl
size and including other institutions and organizations, might be more beneficial. In addition, due to time restribgons,
current research ignored othexspects suclas organizationatulture, remuneration, salary, etc. It concentrated on theee
elements of recruiting and selection, T&D, and achievement evaluation. Future research should look at the ways ER affect
busness culture, pay, and salary. Third, not all aspects of the independent and dependent variables, professional knowledge
exams, etc., were examined in the present research.
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Abstract A well-designed internal control (IC) system should reveal how well the government manages its financ
how effectively they employ its resources. This study studied the interaction between the local govern
effectiveness in IC and its financial mgement. Some issues with IC practice include insufficient accountability, '
everyday interactions are not reported for, and inefficient mechanisms are taken into action to catch perpetratol
interfere with the money. The method used in the studypdads on a survey research strategy. The research's stati
data were gathered by distributing 250 questionnaires to employees of the ten (10) local governments that wer¢
into consideration. Selective sampling was used to choose these respondemsregression analysis was used
examine the questionnaire's results. The analysis's findings demonstrate that IC and financial managem
significantly correlated, with & 0CXOQ= (0 < 0.05) . Because of this conclusion, the research recands that the
management of local governments develop more robust ways for internal control. These approaches will ensure t
practical and efficient, allowing for the successful management of financial problems.

Keywords:Internalcontrol, localgovernment,finances accountability financialmanagement.

1. Introduction

IC is a vital part of any organization, which includes local government. A system of IC is the collection of rules,
processes, and policies that it has put in place to secure itdsasgearantee that its financial reports are accurate, and
ensure that the business complies with all applicable laws and regulations (Hajawiyah and Mahera 2020). In local
government, IC is essential for promoting transparency, accountability, and goaetngoee. Local governments are
responsible for providing critical services to their communities, such as public safety, infrastructure development, @nd soci
servicesTheseservicegequire significantfinancialresourcesand practicalfinancialmanagmentis necessaryo ensurethat
these resources are utilized effectively and efficiently. IC systems play an essential role in achieving this objective by
providing a framework for monitoring financial transactions and preventing fraud, errors, and iotbgularities (Sujana et
al 2020).

EffectivelCsystems can help locgbvernments tddentify and preventfinancialfraud, errors, andther irregularities.

By establishing clear policies and procedures for financial transactions, local governmentsirgarize the risk of
misappropriation of funds and other financial improprieties. Moreover, IC systems can help local governments to identify
areas where financial management practices can be improved and develop strategies for enhancing those practices
(Handoyo and Bayunitri 2021). Despite the importance of IC in promoting effective financial management in local
government, local governments need help implementing effective IC systems. One of the most significant challenges is
resource constraints. Locabgernments often need more financial resources to invest in developing and implementing
comprehensive IC systems. Moreover, the regulatory environment governing financial transactions is complex, making it
challenging for local governments to keep up Witls 3 dzf G A2y OKlFy3Sa | yR SyadzaNB 02 YL

1.1. Localgovernment'dCconcept

An essential component of financial management in local government is IC. Following the "Government Finance
Officers Association, "IC is defined as "a procafected by an entity's governing body, management, and other personnel,
designed to provide reasonable assurance regarding the achievement of objectives in the following categories: effectiveness
and efficiency of operations, reliability of financial refog, and compliance with applicable laws and regulations" (Park and
Maher 2020).
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EffectivelCsystems catelp localgovernments tddentify and preventfinancialfraud, errors, andther irregularities.

IC systems provide a framework for monitoring financial transactions and preventing misappropriation of funds and other
financial improprieties. AdditionallylC systems may assist local governments in determining areas of their financial
management practices that can be enhanced and developing plans for improvingptamsiees. It is a significant benefit to

local governments (Shonhadji and Maulidi 2022).

ThRS DCh! ARSY(GAFTASaAa GKS FAGBS SaaSyidialt StSySyida Oz2yal
information and communication, the control environment, control activities, information, and communication." Risk
assessment involves identifig and analyzing the risks that may affect the achievement of the organization's objectives.
Control activities consist of the procedures and guidelines put into place to minimize the chances discovered during the risk
assessment procesEheterm "monitoring” refers tothe continuous evaluation dhe efficiencyof the ICsystem. The control
environment refers to the tone at the top of the company, which is set by the governing body and management. This tone
encompasses the moral principles and integrifytiee organization. Information and communication involve collecting,
processing, and disseminating information related to financial transactions (Gabrini 2021).

The interaction between IC and financial performance management has been investigatsivaral studies.
Mardiana and Rahim (2022) sought to ascertain the degree to which the IC system and information technology
AYLE SYSyGl GA2y AYLI OGSR GKS ONBRAOAfAGE 2F GKS TFAYLFYyOA
regressionwasizi A f AT SR (G2 Iyltel S GKS RIGFEEZ FyR a{dFrdAradAaldort tN
performance.

Dewi et al (2019) evaluated the relation between establishing an efficient IC system and the level of financial
transparency and actintability in local governments. The data is analysed using-testtand Path Analysis in SPSS 20.00.

The outcome demonstrates that the IC system and human resource competency favorably impacted the quality of local
government financial statement inforation.

Okiror (2022) analyzed how PDLG's IC mechanisms impacted their financial management. A descriptive study wa
conducted using quantitative methods of data collection and analysis. The data analysis and statistical displays employec
descriptive statigcs. The connection between ICS and FM was investigated using correlations and linear regression analysis.

Afiah et al (2020) aimed to offer concrete evidence of an interaction between employee competency, the IC system,
and the reliability of accountin@ | G @ 91 OK f20Ff 3JI2@SNYyYSyid &aSyid 2dzi &arAE
FYR wS3aA2ylf LyaLSOG2NrGS 2y [20Ft D2@SNYyYSydaé Fft LI N
Slidzt iA2y Y2RSt Ay3 0{ 9 a é data tegeal layconbidatiod of @ipRye competdnced aad IQ $ystem
concurrently had a substantial impact on accounting information quality.

Yuliza et al (2021) designed to evaluated the effectiveness of the Nagari machinery in ensuring responsibility in the
administration of village funds, as well as the impact that accounting information technology has on this proceksgaThe
this study were gathered by a questionnaire and analysed through multiple regression techniques.

Wibowo et al (2023) investigatethe performance and accountability of government agencies' organizational
structures, as well as their internal controls and financial information systems. The present quantitative research collected
primary data from Regional Financial and Asset ManagegnAgency employees in Sumatera via questionnaires. The
software SPSS version 20 was utilized for the data analysis process.

Basmar and Rosihan (2022) determine whether or not regional government managers in the GOWA district SKPD ar
impacted by the ICB& G SY |yR hNABIFIYAT FGA2y It [/ 2YYAlGYSyiliod ¢KS RIFGL
approach." According to the research findings, local governments' managerial performance was affected by both the IC
system and organizational commitment. Acdimg to the results of this investigation, the R square test is relatively high.

Bernard Kabweine (2022) analysed the connection between Kabale Municipal Council's IC System and the district"
financial results. Descriptive research methods were emplogathhasizing finding patterns in the data. Questionnaires and
personal interviews were used to compile the data, then analysed with SPSS

This study tackle these issues and aims to assess the interaction between efficient IC and effective financial
managemen in local government. The rest of the paper is structured as follows: Part 2 provides an explanation of the
methods and a description of the model; part 3 presents the results, palisduss about the findings; and part 5 provides a
conclusion to the pagr.

2. Materialsand Methods
2.1. Sample

This study used a questionnaire research design as its methodology. Thirty (30) Local Government Councils in Lagc
State comprise the study's sample. Based on their past performance as important divisions of administrat@h CDA of
Lagos State, ten (10) of these Local Governments were explicitly chosen. Lagos State was selected because it is an importe
financial centre for Nigeria and has a whelhctioning local government structure. In this stage, we employ a tedec
sampling technique.
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A nonprobability sampling technique, selective samplimyolves selecting individuals or cases for a study based on
particular criteria pertinent to the research question being investigated. Unlike probability sampling, Selective samgsing do
not include randomly selecting participants from a larger popatatiinstead, researchers use their judgment to choose
participants most likely to provide relevant and valuable information. Using this technique, three hundred (300)
guestionnaires were given out to the local government staff selected, encompassinggaiimedepartments such as IC and
financing, accounting, and procurement. Of the three hundred (300) questionnaires, 250 were returned and considered for
this research

2.2. Descriptiorof the model
2.2.1. Regressiomodel

The statistical method known as regressamalysis may be utilized to evaluate the degree of interaction that exists
between two or more variables. A regression model may be utilized in the context of determining whether or not there is a
significant association between these two variables, ad aglto quantify the strength and direction of that interaction. In
the context of local government, this may be done in the context of conducting an examination of the interaction that is
present between IC and the management of finances. The regresgiatien for the IC in local government is as follows:

O=To+f 100+ -0 @

Where,

& = Financial management: This is the dependent variable (Predictor). In this case, it is the degree to which local
government is able to manage its finance, whicinfluenced by the quality of its IC system.

I o= constant: This is the intercept term, which represents the value of the variable which is dependent (financial
control) when the variable which is not depended (IC environment) is zero. It is the exgimetedal control when there is
no IC environment in place.

T 1= parameter to be estimated: This is the slope coefficient, which measures an alteration in financial management
for the change in units in the environment of internal control. It refers te thagnitude of the influence that the variable,
which is not a dependent variable, has on the variable that is being measured.

¢x = IC environment: In this context, it relates to the effectiveness of the IC system in local government, which can be
evauaSR ¢AGK (GKS dza8S 2F | ydzYoSNI 2F RAFTFSNBYydG AYyRAOIG2N&
of financial reporting and efficiency of risk management.”

3. Results
3.1. Responseercentage

The response percentage of the study is importantsiit shows if the approach was effective. The study's sample of
300 questionnaires, which were given to local government employees in Lagos State, had a response rate of 90%-and a no
response rate of 10%. Table 1 displays the distribution and propodisespondents who answered the survey.

Tablel Outcomeof responserate.

Response Returned unreturned Total
Total 200 100 300
Percent 90% 10% 100

3.2. Regressiomnalysis

Objective:Localgovernmentfinancialoversightin LagosStateisimpactedby the ICenvironment.

The results of the regression connection research between the IC environment and the financial management
environment are presented in Table 2. The interaction between R¥nd the regression analysis is R=0.622 3Ad0.572.
Thisindicates that a change in the IC environment might account for 57.2% of the variation in financial management. 42.8%
of the rest of the number can be determined by elements that are lacking in the equation.

Table2 Resultof regressioranalysis.

Parameter Value
R 0.622
Y2 0.572

3.2.1.Predictors(Constant)| CEnvironment

An Ftest was utilized in order to evaluate the zero hypothesis that there is no association between the IC
environment and the managementof finances.This hypothesisstatesthat there is no connection between them. The
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significance of the Btatistic 0 is lesser than 0.05, indicates that the zero hypothesis can be excluded and that there is an
interaction between the IC environment and the management odirites, as shown by the results of the ANOVA test in
Table 3, which suggest that the zero hypothesis may be rejected. Figure 1 (a) and (b) depicts the outcome of ANOVA.

3500 4500
£ 3000 F 4000
2 2500 g 3500
@ £ 3000
g 2000 § 2500
S 1500 < 2000
<
2 1000 S 1500
2 < 1000
500
R - - "o T -
Sum of Df Mean F Sum of Df Mean square
squares square squares
(a) (b)

Figure 10utcomeof ANOVA.

Table3 ANOVAvaluefor FinanciaManagementandthe ICEnvironment.

Regression Residual Total
Sumof 3168.231 4380.210  7548.441
squares
Df 1 190 191
Meansquare 3168.231 9.815
F 294.442
Sig. 0

T-test was used to examine the zero hypothesis that the value of the coefficient is 0, suggestigsteace of a
statistically significant regression between the IC environment and the management of finances. Regression cogfficients (
the intercept ( ), and the statistically significant value of each coefficient in the statistical model wereatdlusing a-
test. The zero hypothesis maintains that there is no statistically significant interaction between the IC environment and
financial management if the slope of the variable (beta) is O (i.e., there is no link between the two variableis) ofthis
referred to as the hypothesis that there is no link between the two variables. Waug is lesser than 0.05 because the
constant value is 13.104 is significantly different from 0, as demonstrated by the values for the beta coefficient of the
resulting model in Table 4 and Figure 2. Withneafue of 0, which is lower than 0.05, the coefficient is 0.721 in the equation
is also substantially different from 0. This is due to the fact that tivalpe is 0.

- -
Beta Beta '
Std. Error - Std. Error '
- | s B
0 5 10 15 0 5 10 15
Interaction with coefficient (constant) Interaction with coefficient (IC environment)
(@) (b)

Figure2 Interactionwith coefficientamonglCEnvironmentand Financiamanagement.

Thismeansthat the equation Y=13.104+0.721F(ICenvironment)is significantlyfit, and the alternative hypothesis
T1 B accepted, thereby rejecting the zero hypothesis 0. The aforementioned analysis suggests that the model,
financial management = + T (IC environment), is valid. This proves that a strong IC environment directly correlates-to well

managed finances.
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3.3. Hypothesigest

H1:ICenvironmentsdo not significantlyaffectlocalgovernmentfinancialmanagemenin LagosState.

Standard beta coefficients on the line of greatest fitting were utilized to first build regression equations thabeausdd to
analyze thesignificanceof the regressiorinteraction with thelCenvironment and financial management. This was dsoén
order to determine whether or not the regression association is significant.

Each beta coefficient in the resulting regression models was also subjected -tesads part 6 the research.
According to Table 4, there is a strong and favourable correlation between the quality of the environment for IC and the
amount of financial oversightperformed by the local governmentsn LagosState { =0.721, p-value 6.000 < 0.05). It
means that &@.72%unit improvement infinancialmanagemenimay beanticipated forevery unit enhancement ithe quality
of the organization's IC environment.

Table4 Interactionwith coefficientamonglCEnvironmentand Financiamanagement.

Coefficients Constant ICEnvironment
Unstandardize@® 15 1445141 148 0.721and0.058
and Std.Error) ' ' ' '
Standardizeq ) 0.622
T 10.805 12.711
Siq. o 0

4, Discussion

A regression study reveals a correlation between IC and financial manageien0.652). This suggests that an
individual adjustment in the quality of internal controls might account for 57.2% of the variance in financial management.
Theremaining 42.8%f the overallvariation isdueto the presenceof extraneous factorsTodetermine whether omot there
is a statistically significant regression between lB@eenvironment and financial managemente$ts were conducted on the
regression coefficients (beta )), the intercept (alpha (), and the statistical significance of atlefficients in the model. The
goal of these tests was to determine whether or not there is a correlation between the two variables. The zero hypothesis
claims thatthere is no significantcorrelation betweerthe ICenvironmentandthe managemenof financesif the slope(beta)
equals 0 (i.e., there is no interaction between the two variables). This is referred to as the "no link between the two
variables."

As can be seen in Table 4 results for the beta coefficient of the outcome model, the constant04 d8uiates
considerably fronzero, with a pvalue of 0.000 being lesser than 0.05.-#gtue of 0.000, which is lesser than 0.05, indicates
that the coefficient is 0.721, which is similarly significantly different from 0. This indicates that the zenhdsipowhich
states that there is no significant association between the IC environment and financial management, has been disproved,
and the alternative hypothesis, which states that the IC environment is significantly fit, has been validated. Inatter w
the IC environment and financial management are linked in a way that favors a linearly favourable interaction.

5. Conclusion

The study's goal was to determine whether IC methods affected the local government's ability to manage its finances
in Nigeria.The regression analysis estimates demonstrate that IC techniques have an influence on the management of
finance, which suggests that these practices have a significant favorable effect on the management of finance in Loca
Governments that were surveyed @imnvestigated. It is suggested that any inconsistencies in finance be thoroughly explored
in order to guarantee that the finances have been executed properly. In addition, suitable procedures should be
implemented for situations in which management isadigered to have interfered with finance statistics in order to activate
the alarm and avoid identical procedures. This will allow for an even greater reduction in the amount of financial
mismanagement that occurs within the Local Government. At the montaete are not enough standardized evaluation
methods available to conduct an analysis of the connection that exists in local governments among IC and financial
management. The development of evaluation tools that are also thorough and standardized tstriragetermining the
areas of IC and financial management that require improvement, as well as make it possible to make meaningful
comparisons between the various local governments.
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AbstractAny firm must successfully manage its finanagsdets to succeed. To make wise choices for handling resou
possibilities for investment, and allocation of funds, accountants rely on reliable forecasting of finances. To enha
effectiveness of Financial Management (FM), this research develgmédhlong shorterm memory and hierarchica
analytic process (HLSTAHP) technique. The LSTM approach is applied to develop the financial evaluation systen
the AHP approach is employed to establish the weightings of economic variables incorpotatdte LSTM framework.
To show how well the suggested HLSAMP approach works at enhancing FM effectiveness;tiraal accounting
information from a company that is publicly traded are implemented. To further address the issue of anomalou
regardng finances, this research employs a unique sampling data collected by linear discriminant analysis (
develop a multiscale convolutional neural network (MCNN), which improves the framework's forecasting perfor
and demonstrates conclusively thatachine earning (ML) is practicable in the study of FM forecasting, with plen
opportunity for future investigations.

Keywords:HLSTMAHP LDA MCNN financialmanagement

1. Introduction

Financial intelligence(FL) is a topidrd€rest to businessesllaover the world as it becomes more pervasinesociety.
Machine Learning(ML) technology has been carefully linked as a prominent direction in the computer industry. The issue of
effective automatic data analysis in the financial sector can be resolyagsing reasonable DL technology. This technology
also offers managers useful prediction information and trustworthy early warning for sound institutional operation. The
primary focus of domestic and international research trends on FM assessment is orotfeds and indicators of financial
evaluation. Existing research mostly focuses on which indicators can reliably forecast business crises when choosing FI
evaluation. it has gone through the common application stage of multidimensional indicators. Teenaftioned studies
have produced some results in terms of prediction. There is no universal agreement on which indicators to choose, and the
selection process is more complicated. Early researchers frequently employed univariate models, logistic models,
discriminant analysis models, and other models when choosing early warning models. The data frequently reflect the
company's historical risk position and some aspects of the risk of the entire capital market. As a result, researchdrs starte
using artificidintelligencebased models like support vector machines, neural networks. In general, the artificial intelligence
based early warning model has greatly improved the process and systematic nature of early warning. In addition to
overcoming the models badeon analytical methods, including extensive calculation and analysis and the need for data to
follow normal distribution.

Yan and Aasma (2020) suggested a unique DL prediction approach and built the -BERMEIYM DL hybrid
prediction methodology. The malls CEEMD, which functions as a sequence smoothing and decomposition module, can
break down time series fluctuations or trends into a variety of IMFs with various characteristic scales. Santekidi®¥t)al. (2
proposed a DL approach that uses recurreatiral networks and can be applied to largeale higirequency timeseries
data to forecast future price changes. A sizable dataset of limit order book events was used to assess the suggeste
technigue.Mahmood etal. (2022)investigatedthe effects of WG~ on companyperformancewhile examiningthe moderating
function of the CCC. Multiple proxies for each research variable using more than 18000 observations were calculated. Lit
(2019)conducteda fresh,unbiasedassessmendf thesetwo modelingapproachedor regressiorissuesAndalsocompareto
a weltknown regression model for financial volatility or risk forecasting, the Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) model. According to financial data studies, the LSTM RNNs mégdtiervSVR for large
interval volatility forecasting, and both significantly outperformed the GARCH model for two financial indices. The goal of
effectively capturingthe nonlinearity inherent in multivariate financialtime serieswith a novel forecastng frameworkwas
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provided [Niu et al. 2020]. The system was built on a-stape feature selection model, Dhodel, and error correction

model. The best feature set to further enhance the proposed DL model's generalization was found using the propesed two

stage feature selection methodology, which was based on three DL units. A financial derivatives instrasgmojected

[Das et al. 2018]. By utilizing methods based on recently created ML algorithms. In various applications, it has been
demonstrated that these approaches function remarkably well. The suggested approach was successful and outperformed
the particle swarm optimization, according to experimental findings.

The suggested hybrid CNI$TM model performs better than conventional DL and ML methods in terms of precision,
recall, fmeasure, and accuracy [Rehman et al. 2019]. For the purpose of problemtidatand diagnosis, the hybrid LSTM
KLD approach has been used on two malfunctioning wind turbines, one with a gearbox bearing issue and the other with a
generator winding issue. In order to determine whether the suggested method was superior, it wasdh&rasted with
three other widely used ML algorithms. The outcomes demonstrated [Wu, MA 2022], the suggested approach can result in a
more accurate and effective detection. The frequency response analysis (FRA) approach was used to locate and categori:
faults by evaluating the impacts of impedance and fault location. The method's interpretation of the FRA procedure's results
was thought to be a shortcoming.-lGTM, CNN, and LSTM are ML and DL applications that were used to accurately
categorize the type and locations of different transmission lines faults, such as asymmetric faults and symmetric faults, in
orderto solvethe problem [Moradzadelet al. 2022]. The purposwas touserecentstudiesthat gointo further detail onthe
topic. Al Ahbabi and Nmanee (2019) researched the relationship between FM and-temg business growth was widely
available. According to the findings , financial executives must address risks that have an impact on corporate sugtainabilit
integrate FM into sustainabilityelated issues, and comprehend the connections between corporate sustainability reporting
disclosure, sustainable financial growth, and sustainability practices. In order to train a stock trading strategy byimgaximiz
investment return, it proposes an enséhe method that makes usef deep reinforcement schemes. When compared to the
Dow Jones Industrial Average index and the conventionalvaniiance portfolio allocation approach, the trading agent's
performance using various reinforcement learning algorithwas reviewed and assessed [ Yang et al. 2020]. The goal of
Helmet al. (2020) was to objectively ass#iss most recent and innovativerthopedics research on ML anal discusshow it
can affect future musculoskeletal therapy. Nikou et al. (2019) airnesssess the accuracy of stock market predictions made
using ML models. Four machiearning algorithm models were used in the prediction procedure. The outcomes show that
the DL method outperforms the other methods in terms of prediction.

Mosavi et al. 2020) suggested that DRL can deal with actual economic issues in the face of risk parameters-and ever
increasing uncertainties with greater performance and higher efficiency than standard algorithms. Wu et al. (2019) proposed
Deep reinforcement learningethniques and adaptive stock trading strategies. From raw market data and technical
indicators, stock market features are extracted using the DL module. The GRU was used to implement the DL module for th
time-series nature of financial data. Lee and Sh2020) provided a brief introduction to the different types of ML before
presenting three different ways that ML was used in businesses. The-tfadsetween machindearning algorithms'
accuracy and interpretability was then covered. This is an imporfiactor to take into account while choosing the best
algorithm for the task at hand. It presents three examples of ML advancement in the financial services industry. Lei (2018)
proposed a TFDRL model that combines tHal. model with theeinforcement leaning model. Wang et al. (2028)ggested
a combined approach using me&ariance modeling, LSTM, and asset selection to create the best possible portfolio. The
suggested model is compared to the other five baseline methods to validate this methodolothys icomparison, the
proposed model clearly surpasses the others in terms of cumulative return annually. The purpose was to consider recent
research and fresh information on games that could be used to improve Al/ML integrated pedagogy for efficientwuarri
delivery. Alam (2022) demonstrated how a variety of games offer a remarkable and creative opportunity to instruct a
multitude of Al and ML concepts and themes.

2. Materialsand Methods
2.1.LSTMmethods

An advanced RNN that can address RNN's disappearaidem is LSTM. Three gates, including input, forgets, and
output, makeup the LSTM, @roposed gatingystem. Every time, thadaptivegatingmechanisngenerates output based on
the current conditions, remembers it, and delivers it as input to the fdlhowstep. A memory cell callef is part of the
LSTM, and it takes arbitrary time intervals into account while determining its state. The memoty ¢edt takes into
account the time interval of its state over arbitrary is a part of the LSTM. Hrerthree separate nonlinear gates in libput
gate (§), Forget gate’®), Output gate f;), In charge of directing information to and frdf. Equation 1 to 6 describes how
LSTM gates work.

‘an(d)é‘glz l+d~X20i+dt) [1]
Q=L (R 1+ R+ ) (2]
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In order to increase financial efficiency, LSTM networks have been extensively deployed in the finance sector. In time
series forecastingpne of the most popular uses of LSTM models, future stock prices, exchange rates, or other financial
indicators can be predicted. The ability of LSTM networks to identify intricate patterns in financial data and forecast futur
trends makes them a valuabtltool for traders and financial analysts. LSTM networks can be made to perform better for
financial forecasting using a variety of techniques. One strategy is to include outside variables in the model, such as sociz
media mood, news events, or economiatd. By considering pertinent information that can have an impact on financial
markets, this can help increase the predictions' accuracy. Additionally, it has been demonstrated that ensemble approaches
which mix many LSTM models, enhance financial predicaccuracy. Additionally, strategies like hybrid models that
combine LSTM with other neural network topologies and attention mechanisms.

Input, output, forgetting, and memory cell are the four gates of the LSTM structure. The forgetting gate, the output
gate, and the input gate are all logical units as well. Instead of sending their output to other neurons, they are iro€tharge
adjusting the weights at the edges of the other neural network components connected to the memory unit in order to
correct the glective memory feedback system's gradidyatsed error correction function.

2.2. AnalyticHierarchyProcessor FM Evaluation

The Analytic Hierarchy Process (AHP), a framework for making decisions that assist in evaluating complicated issue
containing several criteria and options, can be used to analyze FM. AHP can be used in FM to assess a range of financ
choices, includingnvestment options, project choices, and risk management tactics. The first step in using AHP in FM
evaluation is to precisely characterize the issue. The next step is to determine the criteria that will be used to assess the
alternatives. Financial meass like return on investment, net present value, and cash flow, as well as other elements like
risk, market trends, and social impact, can all be included in these criteria. The next step after establishing thesctiaeria
give each criterion a weightased on how important they are to the decisiamaking process. By requesting pairwise
comparisons of the criteria from decisianakers, AHP offers a methodical technigue to assign weights. The alternatives can
be assessed against each criterion and givest@e depending on how well it fulfills the criterion once the criteria and
weights have been established. The scores for each criterion can then be multiplied by the weights given to each criterion,
and the results can be added to determine an overalfrador each alternative. To determine whether a decision is resilient
to changes in the weights given to criteria or the scores given to alternatives, sensitivity analysis can be used. $$ist can a
decisionmakers in identifying the main elements irglicing the choice and modifying it as necessary.

The significance of FM evaluation indicators is determined by AHP. The problems are divided into various constituent
factors by the AHP method, which then collects and combines these factors at various ms@er the correlation and
influence. The procedure of generating judgments about complicated systems that are challenging to completely quantify.
Followingare the steps: Createan index systemfor FM evaluationfirst. The highesteigenvalueof the judgment matrix B,
|_¢ ol shownin equation?.

A1 @ 8 @i @

v o 8 ;

0.(A)= [(*%l (*%2 Q&G][(‘)Z] [7]
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We build the FM assessment systefnom the viewpoints ofthe external environment and decisiemakingin order to
create an accurate evaluation of FM, as illustrated in Figure 1. There are specific connected components in manageria
decisionmaking, evaluatio of the external environment, and corporate governance structure.

2.3.Financiab | { Int€llentDetectionModel

Time series data are data columns that are logged chronologically by the same unified indication. The quality and
comparability of each piece afata within a given data column must be the same. We must time slice the time series data
because IOT generates a big amount of it. Traditional techniques for processingetime data include the periodic,
extreme value, deviation, variance, and mediprocedures. The target data are tinserted and timecounted, each
window's size and duration are established,its attributes are calculatedand summarized,Variousdata with the same
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dimension are examined over a continuous tiperiod to establish the target data's changing trend. MCNN will be used in

this study to solve the issues shown in Figure 2.
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First, LDA is performesith lower input parameters of the MCNN and lessens the correlation between input
B NAI of Sad ¢KS a/bbQ{ LINIYSGSNE IINB GKSYy AGSNI GA@Ste |If
MCNN. In order to confirm the model's test, samgéga and predictive accuracy are lastly applied to the model.
Theapplicationand datatypes beingstudiedto determine theintelligent detectionmodelfor financialdata. However,
generally speaking, such a model would entail employing ML or DL methedantine significant amounts of financial data
and spot patterns or anomalies that could be signs of fraud, mistakes, or other kinds of financial irregularities. The model
may include several steps, such as feature selection, model training, and evalu2¢ipanding on the type of data and the

precise objectives of the study, different algorithms and methodologies could be employed.
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3. Resultsand Discussion

Fundamental components of conducting research and offering conclusions thatipperted by evidence are data
and empirical design. Information from numerous sources must be gathered using particular technigues that are in line with
the study topic or hypothesis. It entails giving careful thought to the kinds of data that are nethdesimple size, and the
sampling techniques. The data is meticulously analyzed after it has been gathered to find patterns, trends, and connections
Designing an experiment or study to test a research hypothesis or provide a response to a researth kopiwn as
empirical design. The research topic must be clearly stated, the independent and dependent variables must be determined,
the sampling strategy must be chosen, the study or experiment must be planned, and data must be gathered and analyzed
To giarantee that the outcomes are trustworthy and accurate, the design must be systematic, transparent, and well
documented.

Conduct an empirical analysis, compare the predicted outcome to the actual one, and determine how accurate the
forecast was. Four thesand firms in total are chosen for this study. Data normalization is necessary since each set of data
has aseparateset of measurement unitsandthe processediatawill range from Qto 1. Thegradientdescentis performed in
one unit if the data is nohormalized, resulting in the same descending step in each direction. When the gradient declines
due to nonstandardized data, the slope will take a snaking path in the opposite direction of the outline, which will slow
down iteration. Generally speakingpmnalization can make each stock index's magnitude match to the length of a gradient
fall.

Figure 3 indicates that the model's accuracy in determining whether a business would encounter an emergency might
be sustained by more than 82%. The accuracy ofpilegliction increases with a number of years of data used. Figure 4
shows that after training, the model's accuracy is 80%, while its accuracy of the test set was 92%. This accuracy g marginal
greater than the training set's, according to the findingsmenstrating the model's superior generalization ability.
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Figure4 Accuracyof trainingandtestingdatasetschangeswith the learningcycle.

The data and empirical design are essential elements of a research paper's agsutifscussion part. In this section,
the study's findings are presented together with an interpretation of the findings concerning the research question or
hypothesis. It is important to provide the findings in an unbiased manner without any debatterprigtation. The findings
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are interpreted, and the consequences of the findings are discussed in the discussion section. The section should als
emphasize any fresh additions to therpusof current knowledgeand tiethe findings toearlier research. This section should
cover the empirical design, any constraints or potential sources of bias, and recommendations for further study.
Intelligentanalysisof financialdata usingML techniqueshastransformedhow financialinformationisinterpreted and
used. ML enables the extraction of valuable insights, pattern identification, and predictive modeling from many sources of
financial data by utilizing algorithms that can learn from data. Due to the fact that these algorithms can wotkottith
structured and unstructured data, a variety of datasets, including market data, economic indicators, financial statements,
news articles, and social media feeds, can be analyzed. To address certain financial analysis tasks, methodologies includi
regression, classification, clustering, time series analysis, and ML are used. Scalability, automation, improved accuracy, an
the capacity to identify intricate linkages and patterns that conventional approaches could miss are just a few advantages
that ML povides to the study of financial data. To ensure the appropriate and successful application of ML in financial
analysis, however, issues like data quality, model interpretability, overfitting, and ethical considerations must be addresse
The most accura model is the time series index model expressed as a difference. The precision rate and recall rate
both demonstrate the rule of one change causing another. Figure 5 compares the MCNN's classification accuracy for variou
hidden layer structures.
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Figure5 Comparisorof predictionaccuracyof different methods.

Figure 6 depicts concealed layer 1, 2, and 3 with better accuracy, all of which are greater than 91%.The second level'
classification accuracy achieves its maximum of 98.57% after 600 iteratibits) is the highest classification accuracy. As a
result, the Thredayer Hidden Convolutional Layer MCNN Model has Good Classification Accuracy.
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Figure6 MCNNclassificatioraccuracyof different hiddenlayers.
5. Conclusion

To increasethe accuracyof corporate FM analysisthe financialevaluationsystemwas developedusingthe LSTM
method, while the AHPmethod is usedto determinethe relativeimportanceof the economicfactorsincludedin the LSTM
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algorithm. Implementing reaime accounting data from a publicly listed corporation demonstrates the efficacy of the-LSTM
AHP strategy in improvingM efficiency. And that is generally applied usteja fromA-sharelisted companies fron2017to

2022. Additionally, it can be inferred from the use of data from different years that the amount of data years used increases
the predictive power of the model created for this research. Improving the framework's forecasting penceirthis study
provided a conclusive proof that Machine learning (ML) is feasible to FM forecasting, and opens up numerous avenues fol
future research by employing a sampling data collected by linear discriminant analysis (LDA) to develop a multiscale
convolutional neural network (MCNN). Thest results demonstrated thaccurate and efficient Mbased intelligent analysis

of aberrant financial data. The efficiency and applicability of the intelligent analysis method are finally demonstrated. The
utilization of novel ML algorithms has the potential to maximize FM efficiency in various ways. Financial institutions can
automate and streamline procedures, improving accuracy, speed, andeffestiveness by utilizing the power of ML
algorithms. Large amountsf dinancial data can be processed by ML algorithms in an effective manner, yielding insightful
conclusions, spotting patterns, and producing precise forecasts. This can enhance risk management, portfolio optimization,
and financial decisiomaking. Theselgorithms can also spot irregularities and possible fraud, enhancing financial system
security measureddowever, toensurethe ethicalandtransparent application oMLin FM,it iscritical toaddress issuewith

data quality, model interpretability, anethical considerations.
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Abstract Face detection technology has garnered much interest due to its potential uses in industries lik
identification and video surveillance systems. In addition to being a component of the automatic face reco
framework, realtime face detection imow becoming its study area. There are numerous methods to handle the pro
of facedetection. Traditional method®f manualattendancetrackingin lecture hallsare time-consumingproneto errors,
and lack efficiency. Nexteneration attendancéracking systems are incorporating automated face detection techno
to address these challenges. This paper explores the implementation of automated face detection for lecture attel
leveraging computer vision and facial recognition algorithmsi ki £ f @ T aGdzRSyGdaQ RI Gl
usinga Medianfilter (MF). Therthe preprocessedlatafeatureswere extractedusinga histogramof gradients(HOG)And
finally, extracted features were classified using a Backpropagation Bayesiaal maiwork (BBNN). To prove tt
efficiency of the suggested method, that is compared and contrasted with specific conventional methods. Exper
outcomes show that the recommended method performs superior when contrasted to traditional methods.

Keywords: facedetection,medianfilter, HOG BBNN.

1. Introduction

Today, student attendance significantly impacts how classes are track and students are graded depending on
authentically attendance is recorded. This calls for greater accuracy and latitudetfodecturers and students. Colleges
presently use various ways to record student attendance, most of which could be more effective in accuracy and security.
Handlingmanystudents make# difficult for an administratorto supervisestudentdatasubmissbn for a different method of
tracking attendance (Alburaiki et al 2021). Human faces play a significant role in our daily lives, particularly whenimgcogni
persons. Face detection is a biometric detection in which facial features are extracted fromam'pdace and saved as a
unique face print. Biometric facial identification has captured the importance of several academics due to its variety of use
Face detection technology is superior to other biometrics and depends on detection methods sutgeaspalm, and iris
scans becausef its non-contactoperation (Hlet al 2020). Papetrackingis no longernecessary dué anautomatedsystem.

Instead, it employs biometrics (fingerprints, retinal scans, and facial features), electronic tagsdisplelys, magnetic stripe

cards, and barcode badges. It simplifies life for the employee and the company because work hours are automatically
entered when theemployee arrives and exits thveorkplace. It removes thehancethat timesheets may need to bleund or

altered. Additionally, because automated systems frequently have integrated reporting features that handle the majority of
payment processing, it saves time for the payroll department. Many different automated attendance systems are available,
including RFIEbased systems, barcode tracking systems, punch card systems, smart card access control systems, magneti
stripe card systems, biometric systems, etc. Measuring individual or group activities and attendance has become more
accurate to the biometd time and attendance system. It also includes many choices, such aefacmition attendance
systems, retindbased attendance systems, and fingerpiii@sed attendance systems (Rahman 2021). Automatic face
identification requires taking essential ddifrom an image, turning them into a meaningful representation, and then
quietly categorizing them. Open CV is an ogenrce module that can be used for target recognition, face recognition, and
three-dimensional reconstruction. Once a student enters thassroom, this technique has the drawback of only capturing

one imageof that studentat a time (Trivedi et ak022).Theobjective ofautomated face identification for lecturattendance

is to create a system capable of quickly and precisely identifyiagdaces of students or other attendees in a lecture or
classroom situation. By utilizing computer vision and face recognition technology, the system intends to automate the
method of taking attendance.

The further part of the study includes Phaséndicates materials and methods; Phase 3 shows results; and Phase 4
suggests a conclusion.
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The studyFilippidou et al (2020) created a vistgsed attendance application for retiine use; they concentrate on the
issueof a singlesample facaletection issuén this research.The experimenbutcomes demonstratéhat DenseNetl121sthe

ideal model forhandling practical matters. The study Ali et al (2022) offered a comprehensive analysis of the attendance
management tools witlgreat promisefor managingdocumenting, andnonitoringuserpresenceacrossseveraldomains.An
extensive literature review frmework for classifying papers is also presented in this research. 90 of the 204 publications
were considered relevant to the review's subject. The study Anisha and Reddy (2022) suggested a proposed systen
consisting of KNN, SVM, CNN, Haar ClassifiersGabdr filters. Utilizing a collection of student photos, the technique is
trained and put to the test. After successful face recognition, an Excel sheet will be prepared and updated with the kids'
attendance information. With the new method, taking attenat in a classroom may be done more quickly and efficiently.
The strategy they created is simple to adopt and also enables cost savings. The study Dmello et al (2019) proposed a methc
for managing attendance that can identify every student in a class fofew photos and record their attendance. loT
cameras have been utilized instead of smartphone cameras to improve coverage and lower the amount of missed
attendances. The study Shah et al (2021) offered an automatic attendance system dependent on éatierdet tracks
students' occurrences by identifying their faces from a picture of everyone seated in the classroom and comparing them to a
trained set. The study Alburaiki et al (2021) created a mobile application that will enable instructors to delsssp
attendance reports and students to submit them by taking a photo of their faces with their phone's camera and entering
their location. The study Pawaskar and Chavan (2020) focused on the execution of an automated attendance system tha
records classattendance and manages the class database using facial recognition techniques. The strategy should be
implemented in every classroom to replace outdated attendance methods and intelligently track students' attendance.

2. Materialsand Methods

An innovative gategy that uses cuttinggdge technologies to streamline and improve gauging student involvement in
educational settings is nexteneration attendance tracking employing automated facial detection for lectures. It substitutes
conventional manuahttendane procedures withautomated systems whictecognizeandtrack students'attendanceduring
lectures using facial identification approaches and computer vision technologies. This strategy includes gathering pictures o
video feeds froncameras placed stratézplly in thelecture hall orclassroom. Thautomaticface detection systerexamines
these visual inputs and applies advanced algorithms to appropriately discover and distinguish individual faces. It contrasts
them to a database of registered pupils or wialown people to uniquely identify the faces. The automated face detection
system can watch students in refthe, continuously evaluating the visual data collected to keep tabs on their presence and
absence. Each student's attendance may be tracked during the lecture, negating the need for teachers or office personnel tc
take atendance manually. Figure 1 indicates the representation of the suggested technique.

L3

Data
Acquisition

Feature Extraction
o 00

Preproce.ss!ng

s \
! . <
4 Median filter

Histogram of
¥ Oriented \
Y gradients  f

__________

4

___________ H
"'_: Classification using :
I Back propogative 1

: Bayesian Neural :

1 Network (BBENN) :

V==’

-----------

Figurel Representatiorof the suggestedechnique.
2.1. Dataacquisition

650 skin and noiskin patches are included in the first image database. Images in color are gathered from various
sources and with diverse lighting conditions. The second dataset comprises 800 face images and is titled "face vs. nonfac
(FVNF)." Dependingn the number of pixels labeled as skin, Nanni and Lumini utilized this dataset to assess how well a skin
detector algorithm could identify the presence of a face. By hiding portions of the skin in 450 photographs in FvNf and
labeling them with the conceatl human set while leaving the other images unobscured, we constructed a synthetic dataset
for our tests (Hosni et al 2021).
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2.2. PreprocessingsingMedianfilter (MF)

We use MF method to remove unwanted noise. Assig &y, .., GE'QQy } is the n random variables. We create
the analysis in ascending ordépy Qo) Ed¢). The random variabléyg, "= 1,2,..,4 is the ith order statistic of the n
random variables. Let m=2h be an odd numberd$ = {Gy, (», 8 & } denotes the collection of random variables. The
outcome of the MF iglefined in equation (1):

G COGE (6F) = Az Q)
TheMFisanonlinearfilter. Its behavioris muchdifferent from that of the averagindilter.

2.3. Featureextractionusinghistogramof orientedgradients(HOG)

For the detection of people, objects, and pedestrians, the HOG descriptor is frequently utilized. The magnitude and
orientation of HOG are evaluated. It depends on the accumulation of gradient directions across the pixel of a tiny spatial
region known as &cell" and in the subsequent building of a 1D histogram concatenated, which offers the features vector to
be taken into consideration for further reasons. Let F represent the intensity (grayscale) function best describes the image
under study. Theimagéi a SLJ N} G SR AyG2 OStta GKFG | dfhe gradiedtif &érgpixéd A RS
is evaluated by the below equation (2):

= ooy 17Q00r1) Qao 1)
o 8 S ae @

The orientations=2=1 8 .. 0 2 belonging to the same cell i are quantized and accumulated into 4Nk histogram.
The result of this algorithm phase, or the features vector to be considered for fugtmressing, is an individual HOG
histogram created by ordering and concatenating all the obtained histograms.

2.4. ClassificatiousingBackpropagativd8ayesiameuralnetwork (BBNN)

Classification using a Backpropagation Bayesian Neural Network (BBNN)eaibaskpropagation method to train a
neural network model to categorize incoming data into predetermined classes or categories. To accurately forecast new,
unforeseen data, the BPNN learns from labeled training samples and modifies its internal paramBBtemsural networks
are ANN that performs computations using multilayer feedforward networks. Upgrade the neural network's weights and
biases utilizing the backpropagation technique. Using an optimization approach like gradient descent, determine the
gradients of the loss functions about the network variables. The weights are modified in this step to reduce loss and raise
prediction accuracy. Input, hidden, and output layers and classifiers are typically present in BP neural networks when
employedasclassifers. A method for learningthat optimizesclassificatioroutcomesis calledthe softmaxclassifier It creates
a probability distribution from the output of a BP neural network. Every class's probability is between 0 and 1, andlthe tota
of all theclasses' probabilities is 1. The outputtioé hidden layer is as follows & and & are employed as thhidden layers
and the original output layer's respective activation functions:

% = a(BYy wen) 3)
Theoutcomeof the originaloutput layeris:
e B GGA=66 Go  Ggv) @)

i=1 A(B° o

Theoutcomeof the final output layeris:
€
from (€08 b B0 = ot (9)
[od

By assigning distributions to their weights, BNNs give deep learning frameworks a probabilistic meaning. Instead of
beingfixed values, theveights in BNNs aneow viewed as randonvariables drawn froma distribution, thevariables that are
learned during training. As a result, each forecast for a given input is distinct, and for many forwards passes, the mean
behavior produces relevant resalt Additionally, the diversity of these forecasts enables the evaluation of the method's

credibility
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Assume’Y= {& &} representthe input-filled set for training &= {cy 8 ,uy} and expectedoutcomesor targetsd =
{ca, 8 &y} where oy ¥ fcand ¢RU® Cis the number of classes.The posterior distribution of weights is roughly
approximated by the Bayesian models6|"Ywhich produced the outcome vector X. This strategy results in the previous
distributionsc{0), indicating that the fundamental ideas regarding the weights must be developed.

GlahdB0= | chcidtioiol Yoo (6)
T assessments of the neural network on the identical input must be carried out in thisldadeyeightsv stested from the
posterior distributions b (u|T). Consequently, we get T outputs from the algorithm rather than just one. D=50 strikes an

excellent balance between intricacy and precision. Based on the input, the BNN's final prediction can be viewed as the
sampleaverage of the predictive distribution.

NIEH@H B ey ) = 1B ot ~doly  (7)
o 1 Q o 1l Q Q
The uncertainty in neural networks determines how well a predictitaking system performs. Thstatistics spread
of the predicative distributionsdcjddiY indicates ambiguity. In conclusion, it is attainable to acquire an estimate of the
predictive distribution for each input x if the posterior distribution is established. The BNN predictions and an uncertainty
evaluation can then be estimated. Yet, due to the large dimensionality and no convexity of sophisticated models like neural
networks, deternmning and sampling the posterior distribution is a computationally challenging.

3. Results

Automated face detection outcomes in managing attendance are quite advantageous for educational institutions.
Here,we comparedsomeof the traditional methodswith our suggestedechnique;they are Localbinary pattern (LBPEliaset
al 2019), Adaboost [Sharma et al 2022], Haar Cascade classifiers (HCC [Bairagi et al 2021].

The precision of automated face detection systems for tracking lecture attendance can differ tdasseveral
variables, including the system's quality, the setting that it is utilized, and the particular face detection algorithrogezimpl
Modern face detection techniques, such as convolutional neural networks (CNNs), have recently attained remarkable
accuracy. These methods can detect faces in different positions, lighting conditions, and occlusion scenarios because the
were trained on vast datasets of tagged face images.

Figure 2 and Table 1 denot#ise accuracy compared wittraditional and suggesd techniques, and the numerical
outcomes of accuracy.Automated face detection systemscan attain excellentaccuracyrates, frequently exceeding98
percent or even higher, in controlled situations, like Wigltlassrooms with few obstructions. Howevére accuracy may be
lessaccuratein realworld problemsbecausethere may be occlusionschanginglighting conditions,or people positioned
differently from the camera. Our proposed approach offers a 98% high level of accuracy in comparison to prethods.me
The time it takes a computgrrogram or algorithm to detect faces is referred to as execution time, also known as processing
time or runtime. It estimatesthe time taken from the beginningof the face detection procedureto its conclusion,
demonstrating how long it takes the system to examine an input image or video frame and determine whether or not faces
arethere andwherethey are located Basedon the level of granularity neededhe executiortime for facedetectionis often
expressedn units oftime, suchasseconds, millisecondsy microsecondslt shows how longt took the systemto accurately
recognize facial regions by doing calculations, processing data, and applying methods.
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=@ HCC [Bairagi et al 2021]
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90 +

85

80

Accuracy (%)

75

70

1 2 3 4 5
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Figure2 Comparisorof accuracywith traditional and suggestedechnique.
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Tablel Numericaloutcomesof accuracy.

Dataset Accuracy(%)
LBP(Elliaset al AdaboostSharma HCQBairagi
P(2019) etal 2%22) et g 2021;9j BBNNProposed)
1 87 83 79 94
2 85 73 89 91
3 70 83 79 95
4 81 73 85 92
5 74 89 72 98

1009 —a—LBP [Elias et al 2019]

== Adaboost [Sharma et al 2022]
—@—HCC [Bairagi et al 2021]
95 —@—BBNN [Proposed]

90 +

85

80

Execution time (s)

75

70 H

Dataset
Figure3 Comparisorof executiontime with traditional and suggestedechnique.

Table2 Numericaloutcomesof executiontime.

Dataset Executiontime (s)
LBP [Elliaset AdaboosfSharma HCC|[Bairagi
al 2019] etal 2022] et al2021] BBNN [Proposed]
1 89 79 83 90
2 80 76 81 95
3 79 70 83 91
4 83 75 89 92
5 71 73 85 85

Figure4 and Table3 shows thecomparison othe mean error rateusingthe traditional and recommended techniques
and the numerical results of the MER. Gecommended strategy offers a 70 percent low level for MER compared to
conventional approaches.

100
80
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Efficiency (%)

20

T
LBP [Elias etal Adaboost [Sharma HCC [Bairagi et al BBNN [Proposed]
2019] et al 2022] 2021])

Methods

Figure4 Comparisorof meanerror rate with the traditionaland suggestetechnique.
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Table3 Numericaloutcomesof meanerror rate.

Methods Meanerror rate (%)
LBRElliaset al 2019) 92
Adaboost(Sharmaet al 2022) 75
HCQBairagiet al 2021) 85
BBNNProposed) 70

The capacity of a face detection system or method to swiftly and reliably identify faces while making thsdest
computational resources is referred to as performance in face identification. It entails obtaining accurate outcomes in a
timely manner, utilizing hardware abilities effectively, and reducing needless computing overhead. Effective face detection
techniques aim to utilize computing resources as efficiently as possible, including CPU and GPU use, memory usage, ar
energy economy. The approach can enhance efficiency and lower the total computational demands on the system by
eliminating pointless computens, memory utilization, or energy consumption.

Figure5 and Table4 containsthe numerical efficiencyesults,comparegperformancewith conventionaland proposed
techniques. Our recommended solution offers 98% of the tegiel performance foefficiency in automated face detection
compared to traditional approaches.

100 -

.

Mean error rate (%)

LBP [Elias et al Adaboost [Sharma HCC [Bairagi et al BBNN [Proposed]
2019] et al 2022] 2021]

Methods
Figure5 Comparisorof efficiencywith traditional and suggestedechnique.

Table4 Numericaloutcomesof efficiency.

Methods Efficiency(%)
LBR(Elliaset al 2019) 85
Adaboost(Sharmaet al 2022) 90
HCQBairagiet al 2021) 73
BBNNProposed) 98

4, Conclusions

In summary, automated face identification for lecture attendance presents a viable approach to simplify attendance
administration in educational contexts. Thdgstem uses computer vision and facial detection technology to reliably and
quickly detect and recognize the faces of students or attendees in a lecture or classroom setting. The system can automate
taking attendancéoy accomplishing precidaceidentification and trustworthy faceecognition, eliminatinghe necessity for
manual tracking and recording. Reahe processing capabilities allow for prompt feedback and timely attendance tracking
throughout the presentation to improve productivity aréssen administrative strain. Automated face detection for lecture
attendance has the potential to streamline administrative processes, increase precision, and offer insightful data to
educational institutions. Automation of attendance management freestiog® and resources, which may be used more
effectively for instructional activities. In this study, we proposed the BBNN method to enhance the efficiency of attendance
tracking in educational environments. By comparing other traditional methods with oggested approach, our BBNN
method provides better efficiency. Although re@he processing is preferred for instant attendance tracking, f@etection,
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andidentificationtechniques carstill be spedup and mademore effective. Futureresearchcanlook into methodsto shorten
the processing time needed for attendance management and increase computational effectiveness.
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AbstractCustomer churn, the loss of customers to a business, is a significant challenge in the banking industry. F
existing customers is crucial for banks to maintain profitability and sustain growth.p@per focuses on analyzir
customer churn in the banking sector. The study utilizes data mining and predictive analytics techniques to
customer behaviour, identify churn patterns, and develop predictive models. This research uses a data mimniigee
called Gaussian mixture model clusteHngsed adaptive support vector machine (GM&VM) to forecast customer lo:
in the banking industry. By analyzing consumer competency and loyalty to the banking industry using GMM, th
predicts customebehaviour using a clustering approach. An accuracy of 98% was attained while classifying the cl
results using ASVM. This study gives bank administrators the ability to analyse the behaviour of their clients, wt
trigger appropriate tactics s=d on engaging quality and increase appropriate actions of administrator capacit
interactions with customers.

Keywords:customerchurn, GMM-ASVMbankingindustry

1. Introduction

Customer churn refers to the phenomenon where customers discontinué tledationship with a business or
organization. In the context of the banking industry, customer churn occurs when individuals or businesses close their
accounts, switch to another financial institution, or cease using certain banking services (SunA2@®ijing customer
churn in banking is crucial for financial institutions as it helps them understand why customers are leaving and enable them
to take proactive measures to retain their valuable clientele. Customer churn, also known as customer atgritiaritical
challenge faced by banks and financial institutions (de Lima Lemos et al 2022). It refers to the loss of customers whc
discontinue their relationship with a bank, such as closing their accounts or shifting their business to a competitone€u
churn has significant implications for banks, affecting their profitability, market share, and overall customer satisfaction.

To address these issues, banks are increasingly using data mining techniques to analyze customer churn patterns an
identify factors contributing to customer attrition. The practice of gathering helpful information and recurring patterns from
massive amounts of data is known as data mining. By leveraging data mining approaches, banks can better understan
customer behavior andevelop targeted strategies to retain customers and reduce churn (Wu and Li 2021; Tao et al 2020)

Authors of the study (Kaur and Kaur 2020) utilize many machine learning models to the bank dataset in an effort to
forecast the likelihood of customer churihese models include logistic regression (LR), decision trees (D&ardast
neighbor networks (KNN), random forests (RF), and others.

In the article Satria et al (2020), a deep learning model was developed to forecast the loss of customers in tlge bankin
industry by employing ANN architecture to address a categorization challenge. In order to accomplish tasks like extraction of
features, recognition of patterns, regression, and categorization, ANN makes use of its many layers and its humerous existin
nodes/neurons.

The research Muneer et al (2022) aims to create a model that provides valuable churn prediction for the financial
sector.They usehe threeinnovativeY 2 RS f &  éohedt (RR, AdaBoosand support vectormachine(SVM)to develop a
method¥ 2 NJ LINBRAOGAY 3 Odzai2YSNI FGOUNRGA2Yy ® ! aAy3d (KS aeyidakSi
sampling and oversampling in an imbalanced dataset yields the most accurate results.

In order to identify the customers that provide the masggnificant risk of leaving the bank, the authors in the study
Dalmia et al (2020) employed a supervised machine learning approach to develop a unique algorithm. With different
datasetsyvariousclassifiercanprovidevaryingdegreesof accuracyK-neares neighbor(KNN)is a revolutionarynew method
for improving accuracy using weighted scales and the XGBooster algorithm. Using weighted scales and the KNN techniqu
the dataset is appropriately divided into training and testing models.
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A study, Gholamiangonabadi et al (2019), suggested anticipating the loss of customers at an Iranian bank, where they
presenteda novel methodological strategy. They use data-precessing to clean up their data first. Then, thenkdoids
technique is used to group the data. Clustering efficacy is measured with the Bouédin index. Several types of neural
networks (NNs) werézd SR (2 Fylfté&l S G4KS RIFEGE F2N LI GAGSNYyas AyOf dzRA
(GRNN), multilayer perceptron (MLPNN), and support vector machine (SVM)." MLPNN and SVM models were shown to hav
higher precisions with lower costs thather models.

In the study Amuda and Adeyemo (2019), a predictive model that utilizes the-lslydti Perceptron of Artificial
Neural Network structure was constructed with the purpose of predicting the degree of customer turnover in financial
organizatbns.

The goal of the research Imron and Prasetyo (2020) was to improve the efficiency ofNbkarést Neighbor
technique for classifying data by determining hov&re normalization works and how best to determine the ideal K value
parameters using Padie Swarm Optimization. -@&core and Particle Swarm Optimization were employed for data
normalization in order to locate the best potential K value.

The study's objective Sjarif et al (2019) was to provide a method for predicting customer turnover utiizing
Gt SENE2Y /2NNBfFdA2y yR GKS Y bSFENBad bSAIKO2NI | £ I32NR
algorithm outperforms other algorithms' accuracy.

The objective of this study is to apply a data mining approach to analyze customerinhbginking. By examining
historical customer data, including demographic information, transactional records, customer interactions, and other
relevant factors, we aim to identify key predictors of churn and develop a predictive model to forecast custibritien.
Thisresearchwill contribute to the existingbody of knowledgeby providingvaluableinsightsinto customerchurnbehaviorin
the bankingindustry. Thefindingscanhelp banksdevelopproactivechurn preventionstrategiesjmprovecustomerretention
efforts, and enhance overall customer experience.

The rest of this paper is as follows: part 2 explores the related works, part 3 explores the methodology used for
predicting the customer's chunks in the banking industry, and Part 4 showgettiermance of the proposed and existing
method. And part 5 concludes with the conclusion part.

2. Materialsand Methods

This work aims to utilize efficient data mining techniques to generate accurate early forecasts regarding the loss of
customers at @ommercial bank. A diagrammatic representation of the recommended model may be seen in Figure 1.
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Figurel Outlineof the suggestednethodology.

2.1. Datasample

In order to model churns, the dataset that was utilized for this investigation was taken frogleKadnis dataset
consists of ten thousand bank customer data records, each of which has fourteen variables, including sociodemographic
factors, account level attributes, and behavioral aspects, as outlined in Table 1.
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Tablel Datasetdescription.

Description Attribute
IDof customer CustomeiD
Numberof customers RowNumber
Locationof customer Geography
Ageof Customer Age
Customemgender Gender
Customemame Surname
Scoreof creditcardusage CreditScore
No of productsusedby customer No. of. Products
Theperiod of havingthe accountin months Tenure
Estimatedsalaryof the customer. EstimatedSalary
Indicatescustomerleavedor not Churn

2.2. Datapre-processing

Data preprocessing plays a crucial role in data mining. Since they impact task completion rates directly, it has to
handleirrelevant,noisy,and unreliableinformation. Andif that data conversionisrequired,too. In this analysisthesefactors
were used to determine churn rates.

arrelevancy: Relevant information is defined as facts or characteristics that do not affect the conversation topic. A
classifier's performance may occasionally be impacted by maintaining such features. Row number, Customer Id, Surname
and Geography are factors that have no bearing on the forecast when considering into account the churn dataset. Therefore,
these traits wee manually disregarded in our investigation.

wlransformation: The process of converting one set of data into another format is referred to as data transformation.
The data quality is improved, and applications are protected against potential minefields tilee data have been
appropriately formatted and verified. Possible minefields include null values, undesired duplication, inaccurate indeking, an
incompatible file formats. In the course of this study, a modification to the data will be carried out.

2.3. Modéd building

Stepl: Using clustering, you may divide an immense amount of data into manageable sets of related records. It's able
to pick up on broad themes discussed throughout the corpus. Document clustering has several applications beyond simply
creatinginformation maps from extensive document collections. The succeeding learning recoveries and accesses can be
enhanced by this. For instance, document clustering has been used to improve the effectiveness of text layout and identify
occurrence scenes in cerds that are only frequently used. Similarly, several early studies and emerging search engines use
an archive clustering strategy to manage and consequently compose list items into vital classifications and thus offer cluste
based perusing instead dfsplaying query items as one nisignificant list.

A parametric probability density function is referred to as a Gaussian mixture model, abbreviated as GMM. A
weighted average of Gaussian densities is used to describe this model. A model based omsiarGaixture is a weighted
average of the Gaussian densities of M different components, as shown in equation 1:

(W) =7 dA" ot @

In this case, Y is a D-dimensional continuous data vector, 1 -@gnd Q= 1, 8 ., N is the values for the
mixture O CXTBI (W) ot 9, = 1,8 .,0 are the parts of the Gaussian density functions. Each component density function is
a Dvariate Gaussian function of the form.
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Theywere consideringa covariancematrix of + cgand a meanvectorof' , Themixingweightsare permitted to deviate
from the requiremenB®%;] o= 1. Thevariableshat comprisethe parametersof a Gaussiamixture modelarethe densities
of the individualcomponentstheir variancesandthe weightsassignedo eachcomponentin the final mixture. Thenotation
={ 9 @td = 1,8 .,0 canbe usedfor thesevariables.

Step 2: Prediction: ASVM is used to create a prediction model for determining which customers are likely to churn
based on the output of clustering findings. The use of birdagsification is commonplace in model prediction. It is effective
for many reaiworld problems and may resolve both linear and Aimrear ones. In (3) abovéQw) is the function used to
categorize data) is the weight,Yis the carriageis the nput, andcis the bias.

W) = Yo+ & ®



https://www.malque.pub/
https://www.malquepub.com/multiscience

Decreasing the distanc?j #&Eis comparable to optimizingj 2&v®, as illustrated in Figure 2, where the margin
between the classification face is defined@¥o+ =1 andd¥o+ @ ig2j &%E Then, we may reframe the challenge
of finding the best experience for categorization as the following optimization problem:

O <> Dataset 1
xWyte=1 xUy+c>1

wye- S O o
/ / N

- Oo / o supportveetor
O 04 ,M/g

O o
O v
Optimal hyperplane
xUy+c=0

Figure2 Representatiorof ASVMstructure.
0 Bap 1j 2a002  (4)
Stig(hw+ &) 181 GO 1,8¢ (5

In this research,the non-linear classificationproblem s solvedby employingthe radius basisfunction (RBFkernel
method. RBF kernel applied to two vectors of features in a particular input spaceks? representing two samples.
A d:l/Ez

Oaey = —-) (6)
O(@ey=exp 1A o#) 7

Where &0  «s#2the squared Euclidean distance among the two features is vectors, asdan arbitrary constant.
Then, GridSearchCV is utilized in adaptive support vector machines (ASVM) to locate appropriatetampeters, such as
(to use C or gamma values), that enhance accuracy and prediction outcomes. It thoroughly explores the parameter grid
utilizing all possible parameter permutations. The initial task we need to do is to compile a dictionary of all the paameter
andtheranges® @I f dzSa F2NJ GKSY {(KIG 6S AyiGSyR (2 (GNB 2 dbtd L&¢ ;
Ydzad o6S O02yadNHzOGSR® ¢KS TFAyrf adSLI Aa G2 Ay@g21S8S GKS 7
training and test sets. Asoon as the technique finishes operating, we look for the parameters that yield the maximum
accuracy.

3. Results

We include a comparison of the suggested method's performance to that of current approaches in this section. The
existing method such as convalomal neural network (CNN), decision traed multinomial regression (BWIR), and artificial
neural network (ANN). The parameters used for the comparison are accuracy (%), precision (%), and recattdq®é)(%L

An accurate forecast is one in whicteteum of the positive and negative samples is proportional to the entire sample
size It primarily evaluates the accuracy thie model's globapredictions.Figure 3and Table depictthe accuracyresult. This
demonstrates that our suggested technique, MM\SVM, has a greater accuracy in forecasting customer churns in the
banking industry than the existing methods, CNN;MH, and ANN. When comparing it with the currently employed
methods.

The proportion of the number of positive samples that were accuyapeedicted in relation to the total number of
positive samples iknown asprecision. This metric is primarily usedindicatethe reliability ofthe positivesamples. Figuré
and Table 3 depict the precision result. This demonstrates that our sugbéstdhnique, GMMASVM, is superior in
forecasting customer churns in the banking industry than the existing methods, CNMRDand ANN. When comparing it
with the currently employed methods.
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Figure3 Accuracyesult.

Table2 Valuesof accuracy.
Accuracy(%)

ga?{]Oflé CNN(DeCaigny DT-MR(Rouhaniand  ANN(Yahaya GMM-ASVM
P et al 2020) Mohammadi2022) et al 2021) [Proposed]
1 82.8 83.62 85.75 89.92
2 81.5 82.25 86.75 92.15
3 83.5 84.65 87.25 94.75
4 84.2 86.25 89.35 96.32
5 85.3 87.35 90.15 98
% B
1 —@~— ANN [15] 2
—— GMM-ASVM [Proposed)| g
96 - E
94 -
o\E 92 -
s
3 g0
g
% gg
86 -
84 -
R 3 4 5
No. of. sample
Figure4 Precisiorresult.
Table3 Valuesof precision.
No. of Precision(%)
sa m I'e CNN(DeCaigny DTMR(Rouhaniand  ANN(Yahaya GMM-ASVM
P et al 2020) Mohammadi2022) et al 2021) [Proposed]
1 83.75 86.25 84.15 90.35
2 85.5 88.75 85.12 92.15
3 87.15 89.25 90.15 94.51
4 88.6 90.15 91.85 95.41
5 90.75 91.62 92.85 97.22

The recall is the proportion of precisely anticipated positive sample size to the actual number of positive samples, and
it represents the coveragef the prediction model. Recall may be expressed as a percentage. Figure 5 and Table 4 depict the
recall result. This shows that when compared to the currently in use techniques, CNWR,Dand ANN, our proposed
methodology, GMMASVM, has a higher valueriecall for forecasting the customer churns in the banking business.
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Table4 Valuesof recall.
Recall(%6)
No. of. sample CNN(DeCaigny DTMR(Rouhaniand  ANN(Yahaya GMM-ASVM
et al 2020) Mohammadi2022) et al 2021) [Proposed]
1 80.15 85.25 84.75 88.25
2 83.12 82.25 85.15 89.14
3 85.25 83.85 86.25 91.22
4 84.75 85.15 89.75 93.17
5 86.88 86.1 90.15 94.24

The amount of time required by our suggested algorithm to complete its assigned waodfersed to as the
computation time. It is represented as seconds. Figure 6 and Table 5 depict the outcome of computational time. This shows
that when compared to the currently in use approaches, CNNMRT and ANN, our recommended methodology, GMM
ASVM takes less time to anticipate customer churns in the banking business. This demonstrates that the model we offered
will be effective.

Computational time (s)
o o
o o
1 L

T =
DT-MR [14] GMM-ASVM
[Proposed]

Figure6 Outcomeof Computationallime.

Table5 Valuesof computationaltime.

No. of sample Computationaltime (s
CNN(DeCaignyet al 2020) 15
DT-MR(Rouhanand Mohammadi2022) 1.2
ANN(Yahayaet al 2021) 1
GMM-ASVMProposed] 0.9

4. Conclusion

The rapid growth and arrangement of many administrations within the financial sector increase the probability of the
industry losingprofitable customers. Rapid advancementdatainnovation ina variety oforganizationssuchasthe financial
sectors, which create enormous datasets, enables reasonable investigation to be performed to anticipate the behaviour of
consumersand build up the connectionsof customers,with the goalsof satisfyingcustomers,attracting customers,and
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retaining customers. Data mining techniques are used to effectively discover previously interred information aacdhto le
from customers'data. In orderto predictcustomer lossem the bankingsector,this studyemploys aGaussiammixture model
clusteringbased adaptive support vector machine (GMM8VM). This research predicts customer behaviour using a
clusteringmethod by examining consumer competence and loyalty to the banking business using GMM. The clustering
results were classified with 98% accuracy using ASVM. This research provides executives at banks with the knowledge the
need to assess customer behavipwhich might lead to the implementation of strategies based on the engaging quality of
customer contacts and boost the appropriate actions of administrator capacity.
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Abstract The quality andeffectiveness of software systems may be significantly impacted by Software Defect:
Therefore, enhancing process quality is essential for controlling and minimizing the incidence of faults. Implet
reliable Software Development (SDe) processed hest practices is one way to do this information. SD, comm
referred to as software bugs or software mistakes, are defects or errors that occur in computer programs ant
them to act up or create unintended outcomes. These vulnerabilities mayapfor several causes, includii
programming mistakes, poor design choices, or issues with the SDe cycle. The prediction of software problems
Machine Learning (ML) using an Enhanced Artificial Neural NetwekkRKE is implemented in this studg increase
software quality and testing effectiveness. Particle swarm optimization and grey wolf optimization, these two algc
named grey wolf swarm optimization algorithm (GWSA), are combined to recognize the corresponding compens
the methodsfollowing the respective benefits and drawbackehe hybrid algorithrbased model to the conventione
hyperparameter optimization strategy and a single swarm intelligence algorithm's investigation of investig
consequences from six data sets showsattthe hybrid algorithrbased model has high and enhanced indicatc
Processed by the autoencoder, the model's performance has also improved.

Keywords:softwaredefects,EANN,GWSASDP

1. Introduction

Software reliability modebased Software Defect Riietion (SDP) is critical to assessing software superiority. Several
primary duties make up the issue. The initial objective is to determine the suitable software reliability model's estimation
parameters that provide the most significant match to softwéadure data. The second is to predict the time when SD will
occur.An SD sometimescalleda softwarebugor softwaremistake,is a weaknessr malfunctionin a computerprogramthat
makes it act unexpectedly or provide inaccurate results. Numetioings, including programming mistakes, design faults, or
issueswith the SDeprocessmightlead tothesedefects (Yangt al 2021).In the proces®f buildingembeddedsoftware,one
of the components considered to be among the most complex and costhlyeigprocess of locating and fixing defects.
Measuring and attaining high standards is challenging, especially in autoreofiiedded systems. This is primarily due to
the complex infrastructure and its scope, cost, and time restrictions. Even so, achigyimgtandards for product quality
and dependability is essential. Software testing requires the same time, money, infrastructure, and experience as software
development.While developingsafety-critical software systemsgxpensesand efforts rise.Consegently, everyindustrywith
significant SDe expenditures must have a solid testing plan. The software sector is expanding rapidly and technologically
Therefore, predicting software dependability is crucial in the SDe process (Thota et al 2020).

SDprogrammers often utilize debugging tools and procedures to find and fix coding issues. To identify flaws early on
and stop them from becoming issues later, testing is a crucial component of the SDe process. Additionally, procedures fol
code review and stivare quality assurance may aid in lowering the possibility that errors would ever arise. Identification
and reporting of SD are necessary for effective management of them. To find flaws, developers, and testers utilize a variety
of methodologies, includip manual testing, automated testing, code reviews, and user input. It's essential to have a well
organized defect reporting procedure to guarantee accurate and valuable information (Li et al 2020). The practice of
identifyingcomponentsof a software sysemthat couldhaveflawsis knownasDefectPrediction(DP)in software.In addition
to easing up on the maintenance effort, this results in lower labour expenses throughout development. At first, the
frameworks utilized in DP were developed using statidtmethods. Still, learning techniques must be used in building DP
modelsfor the modelto be intelligent, that is, capableof modifyingevolvingdata so that asthe creation processmatures,
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the DP model also matures. Priorities should be determined by considering a defect's severity, frequency of recurrence,
possible business effect, and user impact. Critilzak's should be fixed as soon as possible if they threaten the system's
security, stability, or fundamental functioning (Son et al 2019).

Digital softwaresystems ardbecoming moresophisticated, and theesulting software applications often includaws
that may negatively affect the reliability and resilience of these programs as individuals. A departure from the software
requirementsor specificationss a typicaldefinition of an SD.Suchflaws might resultin failuresor unexpectedoutcomes. The
number of software failures may be reduced, and the program's quality can be improved via a variety of software quality
assurance activities. Techniques for SD predictions aid in locating software system components that are more probable tc
have flaws. Modl assessing software modules by anticipated quantities of defects, defect likelihood, or classification
outcomes may be created using DP methods (Qiao et al 2020). By examining the problem of SD, we suggested using ML a
an EANN to forecast SD, which leences testing and software quality. Particle swarm optimization and grey wolf
optimizationare usedin greywolf swarmoptimization(GWSA}Jo maximizetheir complementarybenefits andproblems. The
applicationof Ensembld_earning[EL)or the prediction of SDis the topic of five researchissuescoveredin this article. Aftera
comprehensive, methodical search procedure, the 46 articles that are the most pertinent to the issues at hand are selected.
The research findings can be used as a standard fordignhancements and idepth analyses while offering brief details
about the most current trend and breakthroughs in EL for SDP (Matloob et al 2021).

Liang et al (2019) developed a Long Sfi@tm Memory (LSTM) network; users will need to usevéaetor seuences
and their labels. The LSTM model can do fault prediction and effectively learn the semantic content of programs. According
to the assessmentindingson eight open-sourceprojects,Semlbeatsthree cutting-edge DRalgorithmson mostdatafor both
within and crosgroject defect predictions. Introduce a hybrid strategy by merging deep neural networks (DNN) for
classification with genetic algorithms (GA) for characteristic optimization. A novel method for chromosomal constructing and
computingfitness functionsisincludedin an updatedversionof the GAAadaptiveauto-encoder,anotherimprovementmade
to the DNN approach that better represents certain software aspects. Case studies show that the suggested hybrid
approach's increased effectiveness ults from optimization technology (Manjula and Florence 2019). Dam et al (2019)
discussed the practical utility of a novel deep learning #baesed DP model. The Abstract Syntax Tree (AST), a depiction of
the source code, is directly matched by the treeustured Long ShofTerm Memory (LSTM) network on which the model
mentioned above is constructed. As they create the model and test it on two datasets, one frorrsapee projects
supplied by their client Samsung and the other from the public PROMISEitay, they share several things they have
learned. The profession of software engineering is now primarily interested in the early detection of software problems.
Several SDP strategies based on software metrics have been implemented over the lastcaglesd In predicting faults,
bagging, decision trees (DS), and random forests (RF) classifiers are known to perform effectively. Alsaeedi and Khan (201
analysed and contrasted these supervised ML and ensemble classifiers. The experimental findingstre&sdothat,
compared to the others, RF was the classifier that performed the best in most instances. Jayanthi and Florence (2019
presented a concept fdieature reduction as welbs artificialintelligence, with features reduction beirggrried out usig the
commonly used Principal Component Analysis (PCA) method and further enhanced by the addition of estimation of the
maximal likelihood for the purpose of defect reduction in PCA data reconstruction. The DP, through the atbastéon
recurrent neuralnetwork (DPARNN) present in the present work, can forecast defects. To be more precigdR DR first
extracts vectors from the program's abstract syntax trees (ASTs). Then, using word embedding and dictionary mapping, i
encodes the vectors that are u#kd as the inputs for the BRRNN (Fan et al 2019). Balogun et al (2019) The repository of
the National Aeronautics and Space Administration (NASA) was used in order to acquire the five SD datasets that were
requiredfor the assessmenof the fourteenfilter feature subsetselection(FSShechniquesandthe four-filter feature ranking
(FFR) methods. The effectiveness of the forecasting models used in the FFR approaches was noticeably boosted by tt
addition of Information Gain. The study provide®me-of-a-kind model by using a local tangent space alignment support
vector machine (LTS®VM) approach, allowing it to handlee problem ofsoftware failure prediction. The SVM technique is
used throughout the modelling process as the principal claatidic for the SD distributed prediction model. The model
parameters are then improved by combining the grid search method witkdkhcrossvalidation. This process is repeated
10 times. Theaccuracy o5VM is decreased in classic dimensionality redodéehniques dudo data loss brought on by the
poor characteristics of data nonlinearity (Wei et al 2019). Majd et al (2020) provided a novel method called Stdteneént
SD prediction using the Dedgarning model (SLDeep). Because it shows a uniquécappn of deeplearning models to
resolve a realvorld issue encountered by software engineers, SLDeep is significant for intelligent and expert systems.

2. Methodology

Stable SD predictive technologies and dynamically SDP technology are the two prin@ategabes that make up
SDP technology. The diverse aims and findings of the study are used as the basis for making these differences. Analyses ¢
performed on the static SDP technology, with the goal of creating SDP via the use of chronological datgrisd The
depiction is used to do an analysis of the software module's tendency to have defects.
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2.1. StaticSDPTechnology

The analysis of the software element convention, creation of the relevant dimension component, establishment of an
opposite SDP structure constructed based on the measurement factor, and application &dc&atare steps involved in
the static SDP technology. Figure 1 shows that prediction results often come in two types: faults aefewis. Software
static measurement data and SD havelear nonlinear connection that neither follows tastablished eact model nor is an
essential combination of elementary nonlinear association methods.

Start

Software module

|

Sample

Extract the metric and defect information of
the module

!

Training

Software defect prediction model

|

Application

Predict the defect information of the new
module

Figurel Basiaocketshipdesign.
2.2. DataSetfor Training

There are two pieces to the software capacity and faldta. The static capacity data of each software function
makes up one component, and the fault label (0 or 1) of each software function makes up the other. A web crawler tool was
developed to gather the code that needs to be determined and defect detaifls bpensource websites. Additionally, fixed
metrics using standard concepts and Test Bed were expanded to compensate for the limited number of statistics and
documents in the existing data set.

2.3. BasicSoftwareMeasurement

The static metrics have beeroncluded based on general principles, and Test Bed is an extensively used tool for
doing fixed examinations on software. Table 1 has a complete listing of the metrics.

Tablel softwaremetricsthat are often usedfor processoriented software.
Category Metrics
LOQmetrics LOCphy
LOComment
LOBlank
LOCComment
Dataflowinformation Globalsn procedure
Filefanin
Fanout
Complexitymetric Knots
Quantityof loops
the intensity of loop nesting
Procedurenformation processentry points
processexit points
entire comments

2.4. CuttingSoftwareinto Function

The syntax and semantic requirements for proeessented languages are quite stringent. The languages must also
adhere to formal programming and codistandards regarding the design of functicssd the composition of codéhese
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grammatical and semantic requirements effectively improve the reliability of SDP by utilizing technology that provides code
Function Level (FL) slicing asliting criteria for code FL slicing.

2.5. Datacollectionandfusionfor training

The method of data gathering based on web crawlers is shown in Figure 2 by using the-pramgssl C language
program as an example. The process shown in Figure 2 primaniyst® of three elements. The first is to create function
level software measurement findings for the C language using-sliciag technologies. The second option is to use web
crawler technology to automatically gather and recognize code and defectgletmed from free software websites. The
third phase entails the creation of measurements and defect data for a program written in the C language via the
informational verification of function names. In order to offer data that can be used to producerisu@ad practical
measures for SDe and defective details for SD prediction models, the data production process makes uskea|epHd
software tools. These metrics may then be employed in the models. These technologies feature high informatiencexcell
rapid velocity, exact comparison, and functilmvel information granularity.
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Figure2 Procesdor generatingmeasurement&nddefectdatafor softwarewritten in C.
2.6. Enhancedhrtificial NeuralNetwork(EANN)

E-ANN, utilized in adaptive learnirgystems, may approximate a nonlinear input and output data transition. The
outputted numbers indicate factors that are challenging to measure but are believed to be intimately dependent on the
input variables. ANN is a powerful supervised learning motlet has been used in a few areas, including the study of
chemical interactions and the prognosis of SBANEN adaptability enables independent parameter changes all through a
training phase. In an SL scenario, pairs of specific instances are givennetalerk during training. An external supervisor
provides the targeted output vector and the corresponding input vector. While tA&dlE model was built, it is learned and
can offer an output vector based on an input instance that has not yet been seeng(Big
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i

Input Output

Figure3 Enhancedrtificial NeuralNetwork.

A feedforward EANN comprising many ultimately linked layers of neurons is called a multilayer perceptron (MLP).
The backpropagationalgorithm, an inductive learning method, trains the MLP.The fault discoveredis sent backinto the
network, and its settings are modified during the input-output examplegivento it. Until a satisfactoryperformanceis
achieved, this procedure is repeated. The radial basis function network (RBFhffésemt neural network design. Mitchell
claims that the output of thénidden units is dictated by a Gaussian activation function centred at a particular input instance.
The output of an RBFN is the linear result of the hiding unit activations. Théusgud the assumption that an RBFN learns
provided an input u is illustrated in equation (1).

qéY = By, Vah  (Qai 0)) @)

function, andbg are positive real integers indicating the parameter values of the RB functions.
The metricQis often the Euclidean distance, and the functicfiu{'Q, 6)) is frequently chosen as a Gaussian function
focused on the positioi®, with a variance, £(equations (2 and 3).

n{Q0) =0 @)
- 1o e N
a  F el aQ

2.7. GreyWolf SwarmOptimizationAlgorithm(GWSA)

The GWSA resolves several industry optimization issues and effectively produces very competitive outcomes. The
GWSAalgorithm is based on the SD. The GWSA splits its SD into four groups based on the prevailing hierarchical leadersh
order: alphal(), beta{), delta¥ ), and omega (). Consequently, the leaders with the highest ranks corresponding to the
top three potential outcomes in the search field serve as the direction for prediction and optimization processes. These
leaders are, respectively, T , and| .

The remainder of the solutions is represented by the SD, which is the smallest in the hierarchy andst change its
positionto accommodatehe other dominatingDP.Providedthat it is expectedthat eachalternativesolution of dimensions

¢ beexpressedythevector 85 ¥ | thelocationvectorof the greywolf isprovidedin equation4 asfollows:
¥ = {61,658 ,04} 4

The GWSO and DP model combination can improve defect management tactics and reduce the effects of software
problems therebyboostingthe quality and dependability ofsoftwaresystemsEquationss and 6 couldbe usedto depictthis
behavior in GWSA quantitatively:

W= 10.Ki): Wi) 5)
Wi +)=®:()+F &° (6)

where "% ; isthe position vector of the defects™® (i ) isthe positionvectorof the Greywolf, i isthe currentiteration,
RHPEREEP B and '® are coefficient vectors vary to allocate the wolf to adjust their positions in the space approximately the defects.
Thecoefficientvectors® and'3® arecomputedaccordingo equation?.
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& =28 &
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Theelementsc® areassumedo linearlydecreasewithin aninitial valueof 2 to avalueof 0 duringthe searchprocess,
whilepa? 1 andr§ - arerandomvectorschosenfrom the range[0,1]. Then,the GWSApreserveshe top three solutionsand
lets the remaining solutions move into place following the best solutions' locations. To get the difference between the
present location and , T , and , respectively, equation 8 is employed.

™)

8 =19 % ¥
§ =% % W ®
8 =% W

where™¥ isthe locationof the currentsolution,® ; ,'® ,, and @ 5 arerandomvectorsand®®, , "%, ,and™¥, arethe locationsof
the| , T, and respectively. Then, using equation 9, it is possible to determine the final location of the present solution.

W=1%.8, 4|
=% 8, 4 ©)
W =% 8 G|

Thus,® (i + 1) canbe computedasfollows (equation10):
B+ B+ By

where i representthe numberof iterations,and@ ; , & 1, and& 3 arerandomvectorsthat varyto allowthe defects.SDmay
significantly impact software system performance and dependability. Researchers have recently been experimenting with
different optimization methods to improve error identification and prevention. Using the GWSA algorithm is one option that
shows promiseGWSA, which derives its cues from the social interactions of unclear, may be used to improve the settings
and characteristics of DP models like ANNs. The performance of DP models may be enhanced by GWSA, resulting in mo
precise and trustworthy detectioof SD.

3. Resultand discussion

Software quality and testing may be enhanced by using ML and an Enhanced Atrtificial Neural Ne#ig) (B
anticipate SD. The grey wolf swarm optimization algorithm (GWSA) combines particle swarm optimization with grey wolf
optimization to maximize their complementary benefits and downsides. A suggested method's effectiveness is evaluated
with that of existing techniques such asbkS| NS &id bSA3IK62NNR& |t I2NRAGKY oO0Ybbo 6
Machine(SVM)Goyal2022),and ConvolutionaNeuralNetwork (CNN)YPanet al 2019).Thesetechniquesare comparedwith
previous techniques using several parameters, including accuracy, precision, recall, and f1 score.

3.1. Accuracy

One of the most often used measures for assesslagsifier models is accuracy, which reflects the total impact of
prediction. Still, using accuracy as the criterion for measuring a prediction model's effectiveness in DP is pointleesobecaus
the severe division inequity problem in the defect data.

e

8l crao= U0
s

11)

Figure 4 and Table 2 shows the accuracy of the proposed and existing system. EANN can be used as a predicti\
model to detect or categorize SD, aB¥#WSO can be used to optimize the parameters or features of the EANN to increase its
accuracy. KNN has attained 0.76%, CNN has attained 0.88%, SVM has acquired 0.82%, and the proposed system react
0.94% accuracy. It demonstrates that the suggested metbodore accurate than the existing one.

Table2 Accuracy.

Accuracy(%)
CNN(Panet al 2019) 0.88
KNN(Mabayojeet al 2010) 0.76
SVM(Goyalet al 2022) 0.82
EANN+GWSPProposed] 0.94
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Figure4 Accuracy.
3.2.Precision

Precisiorin the contextof SDrefersto the percentageof defectsaccuratelyrecognizedut of everyreported defect.
It highlightsthe capacityto preventfalsepositivesby evaluatingthe reliability andaccuracyof fault detection.
[ TP A ¥
viQWe: =
"‘6"‘"@ (12)

Figure 5 and Table 3 shows the precision of the proposed and existing system. GWSO is an optimization method tc
improve the EANN'§eatures or parameters. Although it has little immediate effect on precision, it might make the EANN
function greater general. KNN has attained 0.69%, CNN has attained 0.74%, and SVM has attained 0.83%, whereas ti
proposed system reached 0.92% accuracgeimonstrates that the suggested method is more precise than the existing one.

1.0 4
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0.6 <

k3

Precision (
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0.0

T T T T
CNN |Pm_e( al KNN [Mabayoje et SVM [Goyal et al E-ANN+GWSA
(2019)] al (2010)) (2022)) [Proposed]

Figure5 Precision.

Table3 Precision.

Precision(%)
CNN(Panet al 2019) 0.74
KNN(Mabayojeet al 2010) 0.69
SVM(Goyalet al 2022) 0.83
E-ANN+GW SEProposed] 0.92

3.3.Recall

Recall, as referring to SD, is the percentage of defects accurately recognized out of all the actual defects present ir
the software system. It gauges whether comprehensive and accurate fault detection is, demonstrating the capacity to
prevent falsenegatives.

O = :Y’
Rt N

(13)

Figure 6 and Table 4 shows the recall of the proposed and existing system. It concentrates on the EANN's capability
to accuratelydiscoveror identify genuinefaultsfrom the availabledata while takinginto accountthe recallof an EANNwith
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the aid of GWSOfor SD.KNNhas attained 0.79%,CNN has attained 0.85%,and SVMhas attained 0.82%,whereasthe
proposed system reached 0.9G¥curacy. It demonstrates that the suggested method is more recall than the existing one.

Table4 Recall.
Recall(%)
CNN(Panet al 2019) 0.85
KNN(Mabayojeet al 2010) 0.79
SVM(Goyalet al 2022) 0.82
EANN+GWSPProposed] 0.96

0.8

(2
=Y
1

Recall (%)

e
'S
1

0.2 o

0.0

T T T T
CNN [Pan etal KNN [Mabayojeet SVM [Goyal et al E-ANN+GWSA
(2019)] al (2010)] (2022)] [Proposed]

Figure6 Recall.
3.4.Fmeasure

A statistic often used to assess the overall effectiveness of fault detection or classification systemsrsetmfe,
sometimes known as the F1 score. It provides a balamoeasurement of both measures by combining recall and accuracy
into a single number.

01 HIE x Y,
O GH0EE + Y,

"a iGi0= 2( (14)
Figure 7 and Table 5 shows themeasure of the proposed and existing systeletwork design, enhancement

methods, and optimization parameters affect EANN with GWSO. To estimatentieagure and performance of the EANN

with GWSO for SD prediction, experimentation, and assessment are necessary. KNN has attained 0.78%, CNNdas attain

0.71%, and SVM has attained 0.85%, whereas the proposed system reached 0.91% accuracy. It demonstrates that th

suggested method is morerfeasure than the existing one.

Table5 Fmeasure.

Fmeasure
CNN(Panet al 2019) 0.71
KNN(Mabayojeet al 2010) 0.78
SVM(Goyalet al 2022) 0.85
EANN+GWSEProposed] 0.91
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Figure7 Fmeasure.
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4. Conclusions

Software defects, additionally referred to as software bugs or software faults, are defects or errors in the code of a
pieceof softwarethat might causet to behavein a manner that is not consistent with what it was intended for it to do or to
create outcomes that are erroneous or unanticipated. Errors in logic or syntax, inconsistencies in the design, or problems
with compatiblity are some of the ways that these faults may appear. The use of ML and an Enhanced Atrtificial Neural
Network (EANN) to predict SD is one way to improve software quality and testing. The grey wolf swarm optimization
method (GWSA) combines particle swaoptimization with grey wolf optimization to optimize their complementing
advantages and drawbacks. SD constitutes a substantial barrier in SDe owing to many fundamental restrictions. Due to time
and resource limitations, limited testing coverage makes igsie worse by making it impossible to test software in all
scenarios and configurationSDegroups should continu# place a high priority on fixing SD in their futwverk. It iscrucial
to keep researching cuttingdge methods to identify, avoid, amdanage software faults, given the complexity of software
systems and the rising need for dependable and secure applications.
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Abstract It is quite difficult to correctly forecast returns on stock markets because of the economic stock ind
extreme volatility and complex nature. Programming methodgm@diction have shown to be increasingly effective
forecasting stock values with the development of artificial intelligence and improved computational capability.
learning (DL) algorithms and big data analytics are becoming more and more crugighiiety of application areas
including stock market investing. However, other research has focused on predicting daily stock market r
particularly when employing DL approaches to carry out powerful analysis. The DL algorithm is used in tlEsbjR
data analytics approach to forecast the SPDR S&P 500 ETF's daily stock market return direction. The complet
was then run through a DL algorithm, such as the MultiDepth NeuroNetworkNMDtechnique, to forecast path of thi
projected indexfor the stock market daily returns. The simulation results demonstrate that theNWDdatasets provide
much greater classification accuracy than those utilizing the existing approaches.

Keywords:BDAtechniquesdeeplearning,dailystockmarket, MNED

1. Introduction

Market participants may safeguard their cash investments via futures contracts thanks to the superior hedging
instruments provided by futures markets. This hedging strategy reduces some of the uncertainty brought on by erratic
changes in markepricing. For instance, because to the unequal distribution of crude oil around the globe, manufacturers of
products and services worldwide actively follow price changes, and there is a thriving futures marketplace for it (Ghosh et a
2022). Because goodrecasting has the potential to benefit investors greatly, stock price forecasting is a crucial topic in the
financial industry. Forecasting is of importance to financial professionals. Traders are also keen on these trends, which are
behavioural models oftock prices (Cheng et al 2022). Insights magdired through easy financial information for analysis,
however in recent times, investment firms have increasingly turned to artificial intelligence (Al) systems to sift thretugh va
volumes of reatime equities and economic data for trends. These systems assist with human detialong, and since
they have been in Since they have been in use for a while, it can be done to research and analyse their traits anc
performance to determine which ones outperfo other methods in terms of prediction (Strader et al 2020).

Companies list their stocks on the stock market, a financial marketplace, to raise money for their activities. Investors
invest in stocks in the hopes of making money through an annual divideadyrowth in the stock's value. The price change
is erratic. The method that securities are exchanged on the stock market has evolved as a result of developments in
communications and software technology (Tabar et al 2020). For anticipating the future market, there are several
optimization technologies availabledluding genetic algorithms, particle swarm optimization, and artificial neural network
(ANN) methodologies. For time series prediction, ANN is the finest optimization tool. They could anticipate hidden and
undiscovered records (Chandar 2019). The basidsgaf every investing in the share market are to generate a high return
and limit losses since the stock market is the foundation of any economy. Therefore, because improving stock markets is
linked to economic development, nations should work to do sakidg successful stock market forecasts is a possible path
to economic selfeliance since the stock market can provide speedy returns on investment. It is more challenging to
anticipatethe stockpricesof acertaincompanyin aspecificmarketsincethe stockmarket'sprediction is notinear (Aldhyani
and Alzahrani 2022).

Technical assessmeahdbasicevaluationhavehistorically beereach ofthem mosttypicaloften usedto evaluatethe
stockexchangeslata. Sincefundamentalanalysiss predicatedon the ideaof intrinsicworth, inorderto establishthe current
price,dataof both typesare used.Thisstrategylong-term embraceshe Emitseemsto imply there maybe anyinefficiencyin
the near run. However, technical assessment makes advantageewfous analytics to spot trends and predict eventual
shifts in stock prices (Ayala et al 2021). It could be challenging to anticipate the cost of stocks. Many stock matkatédeas
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existed and evolved throughout the years. Whether they try to describe how markets work or ask whether it's feasible to
exceed the market. According to the Efficient Markétpothesis (EMH), at any given moment, every detail concerning a
stock is included into its market price company, is one of the most popular and fiercely debated hypotheses put out by Fama
(1970). The stock is suitably valued if everything happens prighdh( et al 2019). Deep learning and machine learning
methods may aid traders and investors in making judgments in programs that forecast the stock price. These methods seel
to automatically identify and recognize connections amid enormous amounts of @atse methods of efficiently self
learningand can deabith forecastingprice changes to enhandgadingtactics.Numerous methods fopredictingchanges in

stocks have been improved in recent years (Nabipou et al 2020).

Ghosh et al (2019) presented fpredicting future returns in financial markets. The endeavour is particularly difficult
because of how unpredictable, erratic, and nonlinear the financial market moves are. Asthgee strategy is suggested for
completing this challenging undertaking. rkalov et al (2020) investigated a hitherto understudied problem: utilizing
machine learning algorithms to forecast substantial changes in stock price based on past changes. The efficiency of analyse
using neural networks in the relevant context is of gk interest to us. Singh et al (2019) focused on illustrating various
machine learning techniques that have been used to create prediction predicts and valuation predictions for machines that
utilize support vectors, among other stock exchanges, deemieg, random forests, boosted decision trees, ensemble
methods, and a few hybrid techniques. By offering an updated systematic evaluation of the stock market forecasting
methods, including their categorization, characterisation, and comparison, this sewks to close this gap (Bustos and
PomaresQuimbaya 2020). Shahi et al (2020) evaluated the relevance applying emotional reactions to economic information
when predicting the stock markets comparing the results of an averaged examination longeshoremory (LSTM) and
gated recurrent unit (GRU) for stock market forecasting under the identical settings. The cooperativealiean
architecture that we presented is the subject of this comparative research. Lu and Ma (2020) two fresh machine learning
models built around hybrid decision trees are suggested to provide more precise predictions cteshonvater quality.
Extreme gradient boosting (XGBoost) and random forest (RF) are the two blended variables' base designs, and they both ad
an advanced datadenoising approach called complete ensemble empirical mode decomposition with adaptive noise
(CEEMDAN). Chen et al (2021) offered a unique approach for predicting stock trends using a graph convolutional feature
based convolutional neural network (&ZINN model, which considers both stock market and compgpecific information.

The DL algorithm is used in this paper's big data analytics approach to forecast the SPDR S&P 500 ETF's daily stock ma
return direction. The complete dataset was then run thgh a DL algorithm, such as the MultiDepth NeuroNetwork {MD
NN) technique, to forecast the daily trajectory of the index of shares results in future years.
Thefollowingisthe paper'skeycontributions:
1. A whole chain based on students' megtiurce dailypehaviour data; EPGANN is suggested for the prediction of
academic achievement. It can automatically extract characteristics without depending on specialized knowledge.
2. By combiningANNwith an embeddinglayer, the time-seriescharacteristicsof each kind of behaviourdata are
effectively recovered.
3. ANNisusedto find the correlationcharacteristicbetweendifferent sortsof behaviours.
4. The trials are performed using a sizable actual data set, and the results demonstrate that our suggested technique
works better than the conventional DL methods.
The remainder of the document is structured as follows: In section 2, the research methodology and techniques used to
collect and evaluate the data are described along with recommendations for future reskaseldl on the findings. Before
presenting the research results concisely and systematically, analysing and explaining them considering the study aims o
objectives, we go through the Discussion and results in section 3 first. Section 4 provides an owéthievBtudy's main
elements, as well as its relevance and contributions, potential ramifications for practice or policy, and potential futlyre st
areas.

2. Materialsand Methods

2.1. Datacollectionandselection

The selection of relevant data for predictios part of the data collecting process. The information used in the
suggested techniquevas gathered frommeliable sourcesThehistoricalS&P500 ETFdata usedn the proposedapproach was
gathered from yahoo.finance.com. It is S&P 500 Index stock datitats. The result represents the stock's value on the
specified timestart ofthe day (open), itshighestprice throughout theday (high), itslowest priceduring theday (low), andits
price at the end of the day (close) are the characterigtitilized as indicators. Results are the closing price of the stock the
next day. The dataset spans the period from November 2008 and November 7, 2019. It has 2770 records in total. The neure
network is trained with 1939 data, and it is tested using 83brds.

2.2. Datanormalization
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The most important problem for prediction is tlygiality of the data. Prg@rocessing the data is crucial because it may
improve prediction accuracy even if the data contains missing values and mismatched samples. The data used in the
suggested technique includes information on 2770 trade days. The madatividing values from data across zero and one
and oneisknown as normalization. Theormalizing approach also has thenefit ofuniformly scaling thelata valueswhich
equalizes their relative importance. The suggested technique employsnainnomalization. The approach known as min
max normalization transforms all values between the ranges of 0 and 1 linearly.

2.3. Predictiomalgorithm

2.3.1.MultiDepth NeuroNetwork (MD-NN)

The MultiDepth NeuroNetwork is the most widely used form of neural network dfi@lbnes that have been created
for data analysis uses recognition of patterns especially categorization. Fig. 1 depicts such a multidepth neural network. In
Fig. 1, W_j, j = 1, 2..., j, signifies the jth neuron in the hidden layer with j neurons; Ak2k 5K, means the kth neuron in
the output layer; and G_i, i = 1, 2..., |, represents the ith output vector (layer) neural element comprising i components
(neurons). Each neuron in the connections between the two neighbouring layers has weightsubdidesn experimentally
adjusted. For instance, the weight between the ith the j th neuronal in the concealed layer and the ith cell in the data inpu
layerisshown by the symbdf XE _il. Multilayer feedforward neural networks with processes with a logfamic threshold
may accurately mimic any function if there are enough hidden neurons. Depending on how complicated the neural networks
are, there may be any number of hidden layers. Typically, a boundary value of 10 is used to distinguish DNNs from shallov
neural networks. In other words, feddrward neural networks are DNNS if they include more than 10 hidden layers;
otherwise, shallow neural networks are mentioned. Standard flsediard ANNs frequently employ the back propagation
learning algorithm, whie is based on an iterative procedure wherein weights are placed of the connections exist various
layers are repeatedly about the layer that is output via the layers that are hidden, and finally to the first buried Hayer, t
adjustment is made reverse, order to minimize the mean squared error (MSE), which measures the discrepancy between
the predicted class and the true class. The conventional back propagation learning is still often employed to train recently
generated DNNs, even though additional adseah learning there are currently built methods. throughout the years for
certain purposes.

Hidden layer

G,
Figurel Topologyof amultilayerfeed-forward neuralnetwork usedfor classification.

3. Results
3.1. Errorrate

In machine learning, the error rate is often used ameasure of the performance of a predictive model. It indicates
how well the model generalizes to new, unseen data. Better performance is typically indicated by lower error rates because
the model is operating more accurately. The craaBdations techniga is used to calculate the error rate %. The number of
errors is determined to be a proportion of 0.045. Three methods of machine learning are used in our design to forecast the
upcoming price of stocks, including KNN, XG BOOST, RNN aNtl Mihe error re % is used to determine the optimum
methods. Théest method for more precisely calculating a predictivedel's test failure is crosglidation of the prediction
error's deviation fromthe mean is known as RMSE. Ti&inction in theresult actual andhe desired output is measured by
error in prediction. Figure 2 and tablel demonstrates the proposed and existing method. The modest result decreases the
error rate.
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Tablel Numericaloutcomesof error rate.

Methods ErrorRate (%)
KNN 1.99 XGBOOST RNN  MD-NN[Proposed]
XGBOOST 0.089 65.3 33.6 85.3
RNN 0.068 48.2 61.5 76.5
2.0 +
1.5 4
=
210
>
0.5 4
0.0 v 1 - 1 I - 1 I - 1
KNN XG BOOST RNN MD-NN [ Proposed ]

Methods
Figure2 Errorrate.

3.2. Actualandpredictedprice

The result graph showing the actual pricingcasnpared to what was anticipated. Within the graph, the blue line
indicates the expected values, while the red line displays the stock's actual dokt. derification is used to optimize this
variable. technique to decrease the mistake and to calcullgemistake rate %At last, using this method, a 1.98 percent
error rate is calculated. Figure 3 and table 2 demonstrates the proposed and existing method. It is concluded that the
proposed MBNN features a 3% increase in efficiency for actual and prdlistices.

Table2 Numericaloutcomesof Actualand predictedprice.

Methods Actualand PredictedPrice(%)
KNN 86 XGBOOST RNN MD-NN[Proposed]
XGBOOST 75 55.5 66.2 98.2
RNN 69 38.7 43.4 85.6
100
80
= 60
;‘ 40
20
0 T T & T
KNN XG BOOST RNN MD-NN [ Proposed ]
Methods

Figure3 Actualandpredictedprice.

3.3. Accuracyandprecision

Accuracy is a commonly used performance metric that measures the correctness of predictions or classifications made
by a model. It is described as theoportion of appropriatelypredicted cases relativi® all instances in a dataset. Accuracy is
typically expressed as a percentage. Precision, or the percentage of true positive predictions among all positive predictions
made by the model, is a measurement of how accurately a modelgorithm makes positive predictions. To put it another
way, precision is the percentage of real positives out of all the occurrences the model correctly identified as positive.
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Figure4 and Table3 demonstrateghe proposedandexistingmethod. The proposedMD-NNis better than existing
method.

Table3 Numericaloutcomesof Accuracyand precision.

Methods AccuracyPrecision(%)
KNN  XGBOOST RNN MD-NN[Proposed!
1 26.7 55.5 66.2 98.2
2 38.5 38.7 434 85.6

— —XG BOOST
—a— RNN
—&— MD-NN [ Proposed ]|

 &

~—— KNN ‘

Precision
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o o o (=] (=]
1 1 1 1 ]
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=]
1

o

T T
1.0 1.2 1.4 1.6 1.8 2.0
Accuracy

Figure4 Accuracyandprecision.

3.4.RecalandF1Score

It isalsoreferredto as sensitivityandrepresentshe percentageof relevantdocuments thatwere found comparedto all

relevant instances. It is the percentage of pertinent instances that have been located alpertinent cases and

documentation. 99.98% of the recall was successful.

[{i BDGE O EGA @ ), {1 B W EDE XA Y
[{i & DG G}

. O’i‘u\‘ - (2)

It is a measurementof the test's accuracyand is also referred to as the Fmeasure.lt includesboth recall and
precision. The estimated harmonic average of Precision and Recall is the F1 score.

. 5 e x Yo
= X — — m
Q = 2 % Fines+ Vo 3)

Figure 5 and table 4 demonstratesthe proposed and existing method. The suggested(MD-NN) technique
outperforms the current one.

Table4 Numericaloutcomesof Recalbnd F1Score.

Methods RecallF1Score(%)
KNN  XGBOOST RNN  MD-NN[Proposed]
1 77.8 55.5 66.2 98.2
2 68.9 38.7 43.4 85.6
?:Kg’:!OOST

—a— RNN
100 5 |—&— MD-NN [ Proposed ]

90
80

70 9\0

60 +
5041 \
40 +

Recall

Figure5 RecalandF1Score.

F1 Score
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4. Conclusions

The proposed systemsing MDNN is discovered to be more reliable than the current SVR algorithm in forecasting
daily returns on the stock market. The technique aided businesses in making more money while directing traders' market
investments. To anticipate returns on stocksinethod like Principal Component Analysis, or PCA, or Deep Neural Network
(DNN) has been further refined. The results highlight how important it is to compare the suggested approach's error rate,
accuracy and precision, recall and flscore to cutgdge methods. By combining several classifiers and feature selection
techniques, we want to assess the classifier's selecting scheme in future work.
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Abstract Thecreationof methods and models thatan learn and makpredictions ojudgments based osuch learnindgs
artificial intelligence (Al). By combining andiiven intrusion detection system (IDS) with the BAT optimization met
and a Deep Convolutional Neural Netleo DCNN), we provide a revolutionary strategy to the revolutionize netv
management. Utilizing the advantages of deep learning and BAT optimization, the goal is to increase the effic
intrusion detection in the network management. Here, the diisation effectiveness of the DCNN is increased by u
the BAT optimization strategy. The suggested framework combines a DCNN model, which is excellent in patt
collection, preprocessing by using normalization, and prediction tasks, with the@#ifized with Deep Convolution:
Neural Network (BATDCNN) method, recognized for its capacity to identify optimum solutiotiseirhallenging searcl
spaces. The suggested method effectively tunes the DCNN using BAT optimization, leading to thebettgrence anc
accuracy. The results of the research show that the recommended methodology performs better than trac
approaches in terms of accuracy, precision;sedre, and recall measures. The results of this study support the cu
researchm the area of network security and open the door for improved network management systems.

Keywords:Al,IDSyevolution,networkmanagementD CNNBAToptimization

1. Introduction

The process of changing how businesses manage their networks by deployintgctewlogies, strategies, and
procedures that enhance performance, security, and efficiency is referred to as revolutionizing network management.
Advanced tools like Alriven intrusion detection systems and other cuttiagge techniqgues may be used inetlstudy.
Organizations may increase network visibility, see possible threats and vulnerabilities, and take proactive measures to
resolve them before they become major issues by using technologies and solutions. They may also increase overall networ
dependability, decrease downtime, and optimize network performance. Network management must be revolutionized by
integrating new technology as well as new management procedures and strategies that meet the demands of contemporary
businesses. The entails puttiragile approaches into practice to enhance cooperation and hasten the development and
deployment of network infrastructure as well as employing ddt&en insights to make strategic network management
choices (Wahab et al 2022). Another new method of mamagetworks is called "network function virtualization," which
includes replacing physical network devices with virtualized versions of those devices that operate on standard hardware. As
virtualized services may be swiftly installed and expanded as saggesthe study can aid in cost reduction and increase
scalability (Nazir and Khan 2021).

Organizations may revolutionize network administration and achieve major gains in performance, security, and
dependability by using cuttingdge technology and fresdeas. The creation of methods and models for Al entails teaching
them to learn from data and basing their predictions or choices on that teaching (Kumar et al 2022). Using big datasets to
train methods to find patterns and make predictions is one of the@nuses of artificial intelligence. Deep learning, which
includes training neural networks to learn intricate data representations, is another crucial field of Al. Deep learning has
excelled in several areas, including voice recognition and computenyisteere it has produced statef-the-art results on
several benchmark challenges (Rahman and Hossain 2022). Figure 1 illustrates that Securing Al systems with IDS is
important aspect oensuringthe safety andntegrity of Alapplications. IDS cdrelp detect and preventinauthorized access,
attacks, or malicious activities that may compromise the Al system.

Al may be used in the healthcare industry, for instance, to analyze medical pictures and assist clinicians in providing
more precise diagnoses. Alay be used in finance to spot fraud and make wiser investment choices. Al may be used in
transportation to improve traffic flow and lessen congestion. But Al also brings up significant moral and societal dilemmas,
suchasthe lossof jobs, privacydifficulties, and prejudicein methods.It will be critical to addressthe challengesand make
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sure that Al is used in ways that benefit society as a whole as it develops and becomes more interwoven into our everyday
lives. It has been determined that the Internet of Things (loT) is a crucial studyoartbee current and next decade. The
Industriallnternet of Things (IloTand thelnternet of MedicalThings (loMTareloTapplications that havéeen incorporated

into industries and health sectors to benefit consumers. The IloT revolution is rapidiynadirg, leading to significant
financialadvantagesand automation.However the loMThasalsoexpandedo becomea multimillion-dollar sector(Foroughi

et al 2023). The open and ubiquitous nature of the IoMT ecosystem makes it a potential target forongnmesw cyber

threats and assaults even whiteoffers substantial advantages. THevices are top target for many threat actors who may
conduct anomalous actions against them due to their high level of connection and ongoing data exchange (Singh 2023).

Prevention System
A prevention system responds to
threats it has identified.

Network Traffic &
Processing
Various network traffic parameter Threat Classification
patterns (Signatures) should be Determine the threat
created from the traffic. o category based on matching
- signatures.

NETWORK INTRUSION
DETECTION SYSTEM
Threat Reporting ﬁ] Signature Matching
Report/Log the threat & Com[;;are the input signa‘lum
to the known threat signature

Anomaly Detection
To identify zero-day attacks,
compare the input network
signature to previously
existing regular traffic
signatures.

Figurel SecureAlwith IntrusionDetectionSystem.

Each of the fields has developed along distinct, independent paths. Enterprise risk management, which aims to
foresee revenue shocks and surprises for the focus firm, was mostly developed findheial services sector. The IT
integration industry served as the foundation for the development of cyber security, and businesses and governments all
over the globe have used its toolkit. Each of the fields has developed its own set of theoretiegtprecunique group of
specialized practitioners, and a hierarchy of best practices (Sodhro et al 2020). Monitoring network traffic to spot any
malicious activity or unauthorized access attempts are known as network intrusion detection. Identifying mangfto
intrusion or unusual behavior entails the examination of network packets, logs, and other data sources. Network intrusion
detection systems often use Al methods to automate detection procedures and boost precision. The taxonomy of network
intrusion cetection is shown below, along with a few Al applications for each category: Known attackers' signatures or
established patterns are used in signattrased detection (Fller et al 2022). By automating the formation and updating of
signatures based on obsed network traffic, Al approaches may improve signatoased detection. The goal of anomaly
based detection is to locate variations from typical network behavior. To identify any deviations or anomalies that would
point to a possible intrusion, Al sgshs can learn the typical patterns of network traffic. Based ongstablished rules or
heuristics, misuse detection entails recognizing kebwn attack patterns or harmful behaviors. By learning from previous
attack data and modifying the rules appragtely, Al may help to increase the accuracy of abuse detection. To take
advantage of their advantages and minimize their disadvantages, hybrid approaches incorporate several detection
techniques, such as anomahased and signaturbased detection.

To conbine and refinethe methods for greater accuracy, Al methods mayubed. Another advantagef adopting Al
driven intrusion detection systems in network management is the-tiez reaction. The systems can react to threats
automatically, which cuts dowan the amount of time it takes to contain and lessen the effects of an incursion (Bhadra et al
2023). Here are some examples of how #xale reaction may be enabled using Al: Al driven intrusion detection systems
may automatethe incidentresponseprocedure, allowinga reaktime reactionto threatsthat are discoveredWhena possible
danger is identified, the system may immediately raise an alarm and launch a reaction, such as quarantining a compromisec
device, banning access to a certain IP addresstasting an incident response plan. The amount of time needed for manual
intervention is reduced, as is the potential effect of an assaukldrifken solutions can assist security teams' decisions,
enabling them to respond to threats in retane.

The systm can give contextual information about the discovered threat, including the nature, severity, and possible
effect, by analyzinghetwork dataand usingAl methods.Securityteamsmay usethe informationto choosethe bestcourseof
action and how to focutheir efforts. Security teams may conduct proactive investigations into possible threats thanks to Al
driven intrusion detection systems'assistancen threat-hunting efforts. The systemmay provide warningsor reports that
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indicate possible dangers by examining network traffic patterns and spotting unusual activity. The studyitnpaksible for
security professionals to look into the problem immediately and take the necessary measureimReaalactions to attacks

may be made possible by clotidsed Aldriven solutions since they provide a centralized and scalable platfortimafodling

security occurrences. The system can handle massive amounts of data and analyze risks in real time by usiagedoud
resources, allowing quick and efficient incident response. -R@&l reaction to new threats is made possible byd#iven
intrusion detection systems' ability to learn and adapt to new threats and attack methodologies. To keep one step ahead of
attackers, the system may upgrade its models and detection capabilities by continually analyzing network traffic and adding
fresh data.Because of its flexibility, the intrusion detection system can stay successful even as attackers develop their
techniques (Zarie and Cheuvittithara 2022).

Organizations may improve network security capabilities by integratirdyi¥én intrusion detectiorwith the ground
breaking BAT Optimized with Deep Convolutional Neural Network (BXONXIN) method. The intrusion detection system
gains special benefits and characteristics from the BRODN method. (Gupta and Sandhu 2021) suggested a first step in
putting forward and talking about thielea of ActivityCentric Access Control (ACAC) for a connected and smart environment.
Examination of the idea of activity in relation to distributed but linked systems that are collaborative, we emphasize the
many partiesnvolved as well as the essential factors to take into account when choosing an activity management strategy.
The paper describes a fundamental process for producing activity control expressions that may be employed with different
smart objects in the systn. The paper's main goals are to demonstrate the need of an aeteiitric approach to access
control in connected smart devices and to promote discussion about the suggested future research agenda (Wolsey 2022
reviewed an irdepth examination of the mst recent research in the area is provided together with an explanation of the
cutting-edge Al methods utilized in malware detection and prevention. The methods under investigation include Deep
Learning, Bidnspired Computing, and Shallow Learning. Téeyapplied to a range of platforms, including cloud, Android,
and the Internet of Things (IoT). The poll also discusses how quickly fraudsters are using Al to builoresmphisticated
malware and take advantage of the Al defenses against it.

Modi et al (2019) examined the supply chain's inventory levels were decreased, yet the wait times for currently
available products were drastically cut while availability improved to over 100%. The wholesalers' and retailers' inventory
turns more than quadrupledand their profitability dramatically rose. During the Great Recession, the comprehensive
strategy enabled the business to more than quadruple its earnings and strengthen its cash flow. Carpenter (2020) extractec
the defending and conserving outdated busisemodels, banks must embrace technologiven advances, smash down
obstacles to change, and disrupt themselves digitally to remain relevant and compékiigarticle explains howbanks may
useAland machindearningto overcometheseobstacles and utergo adramatictransformation tosucceed in theustomer
experience age. Ponnusamy et al (2022) determined the development of communication technologies has had a significan
impact on healthcare. With the use of communication technology, a patient neayeimotely monitored in redlime to
identify illness symptoms and health metrics at a reasonable cost. These communication tools also make it feasible to
monitor community health, which frees up time and allows us to assist more people. Evans et alp@deaed Reliable
communication is ensured via-Based communication, which is essential in the healthcare sectordiBgihosis is made
possible in the healthcare industry by Al and the Internet of Things (loT) via wireless body area networks (WHEANS),
make use of wearable sensor devices. Goralski and Tan (2020) evaluated the wearable WBAN is a difficult one since
exposes thénuman body towvaves.With the aid of a mobile applicationand specialized communication protocols, mHealth is
another technology that makes it possible to access healthcare services whenever and wherever one chooses. Mir (2023
augmented and virtualeality enables accuratdiagnosis and morprecisesurgery utilizingeaktime digital visualassistance.
Foreach ofsuch tehnologies, specialized wireless communication is necesBang.the chapteraimed to tacklassues with
loT-based healthcare, mHealth healthcare, body area networks, and augmented and virtual reality as well as methodologies,
communication protocolsand applications. Alsarhan et al (2021) determined numerous computational benefits of the
Support Vector Machine (SVM) structure including particular direction at a limited sample and indifference of method
complexity to sample size. In the Vehicular Ad idetworks (VANET), intrusion detection is a+sonvex combinatorial
problem.Theaccuracyalueof the SVMclassifietis thus improvedusingthree intelligenceoptimizationstrategies.Thetraffic
should subsequently be processed, producing sizaldlas® and multclass datasets. Medjek ET AK (2021) examined study
choose a collection of important attributes for each assault, and we train several classifiers with this set to create. the 1D
Random forest (RF) was proven bfoll crossvalidation trials.Kshirsagar and Kumar (2022) determined the testing on the
dataset reveals that J48's proposed Naive Bayes (NB) technique, which uses 24 characteristics, has a detection rate
99.9909%.

Here are some possible significant contributions that a paper onsfoaming network administration with an Al
driven intrusion detection system may concentrate on:

1 The design and development of an innovativedAven intrusion detection system specialized for network
management may be discussed in the article. The menended method, BATODCNN, is used to identify and
address network breaches.
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1 The system's capacity to conduct réimhe network traffic monitoring and provide warnings or notifications for
shady behavior or prospective intrusions may Highlighted in the report. This may highlight the significance of
prompt identification and mitigation of security risks.

Therest ofthe text is organized as follows: Section 2 provides suggestions for further study basedrestthg along
with a desciption of the research methodology and strategies utilized to gather and analyze the data. We first go through
the Discussion and findings in section 3 before succinctly and methodically presenting the research outcomes, analyzing an
interpreting them inlight of the study goals or objectives. The Study's key components are summarized in Section 4, along
with the study's relevance and contributions, possible implications for practice or policy, and prospective future research
fields.

2. Materialsand Methods

Depending on the precise area of study and the kind of research being done, experimental methods might differ greatly.
However, research may provide a broad foundation for an experimentation method that is often used in scientific research,
as seen in Figae 2.

Experimental Design

Exploration 1

f N

Data Collection

inati Monitoring Evaluation
Examination Data Al Intrusion Detection —
ofdata

Data Pre-Processing

Prediction BATO-DCNN Execution

J
Figure2 Flowdiagramof ExperimentaDesign.

2.1. DataCollection

Three datasets are employed in this study: one for training and testing the proposed model, in which data are taken
from a university campus; and the CICIDS2017; and two additional datasets for performance assessment. In this study,
brandnew dataset is produced for the method training and first testing (Mendoncga et al 2021). The statistics include both
assaults andawful traffic. The new dataset was gathered in the server room and eight installed subnets (Depl to Dep8) of a
university campus' common Local area network (LAN) network configuration. Different operating systems, including
Microsoft Windows7, Windows8.1, andWindows10, aswell asthe LinuxUbuntu distribution,are usedby eachdepartment.

The server room uses a variety of Microsoft Wind@esvers, including those from 2012 and 2016. Datasetl refers to the
dataset created on the university campus, and Dataset2 refers to the scenario involving a rsétdnecorporation. Table 1
provides a quick overview of the features of the key publicadats. When our datasets are compared to their, the
development of the datasets may be seen, particularly in the case ofdagrattacks, when no prior information about the
assault is available and only traffic patterns point to an ongoing attack. Tlkeobdatasets also lack an important attribute

that modern devices like 10Ts have today: new device characteristics. On the other hand, our datasets have more current
frequent assaults and more realistic features. The proposed system was evaluated evitH@HDS2017 dataset used in. The
CICIDS2017 dataset, which simulates actualweald data, contains typical and harmless attacks includigtributed

Denial of ServicéDDoS), Infiltration, Brute Force, and Web assaults. 25 users' abstract behawedr drashe Hyper Text
Transfer Protocol (HTTP), Hypertext Transfer Protocol Secure (HTTPS), File Transfer Protocol (FTP), Secure Shell Prot
(SSH), and email protocols was created for this dataset.

Tablel Abrief examinationof the keypublicdatasets'properties.

Dataset Network traffic loTtraces Zeroday Year
DARPAS No No No 1998
KDDCUBR9 No No No 1999
ADFAL3 Yes No Yes 2013
CICIDg017 Yes No Yes 2017
Datasetl Yes No Yes 2020
Dataset2 Yes Yes Yes 2020
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2.2. Datapre-processingy usingZ-scorenormalization

Z-score normalization, also known as zenean normalization, normalizes each input feature vector by determining the
mean (M) and standard deviation (SD) of each feature over a training dataset and dividing it by the dataset size. Equation
computes theaverage and standard deviation for every characteristic. The general formula states the change is necessary.

@

The stated property's M and SD are and, respectively. Before trainingtadnall the properties of the data set are z
score normalized. The M and SD of each characteristic must be noted once training data has been collected to be used &
algorithmic weights.

NSE

2.3. Revolutionizingietworkmanagemenbasedon Al

The addition of Ato IDS has the potential to dramatically improve the capacity to identify and address security threats,
which has the potential to revolutionize network management. Utilizing cuttidge tools and techniques to improve the
effectiveness, adaptability, angecurity of network operations constitutes revolutionizing network management. Significant
improvements in threat detection accuracy, réahe monitoring, proactive response, and adaptive security are brought
about by the use of Al in intrusion detectiegstems. Organizations may improve their cyber security posture, reduce risks,
and protect the integrity and availability of their network infrastructure by redefining network management using Al
powered intrusion detection. Network management mayrbgolutionized by usind\l for intrusion detection, allowingnore
proactive, precise, and effective detection and response to security threats. As a result, network security is increased,
downtime is decreased, and general network administration proceduresnaproved.

Organizations must revolutionize network management if they want to remain competitive in the curreiuaieed
digital environment. They may boost network performance, increase security, and generate more corporate value by
adopting new techologies, strategies, and procedures. Utilizing cutitdge tools and creative strategies, revolutionizing
network management enhances the effectiveness, security, and dependability of computer networks. There are various
methods to do this, including Aucial part of network administration is automation since it may assist manage complicated
networks with less time and effort. Network managers may concentrate on more strategic efforts and boost network
performance by automating rote operations like configtion changes and software upgrades. A new method of managing
networks that separates the control and data planes of the network is called softiefneed networking. As a result, the
network may be centrally managed and configured, increasing fléxibiid lowering complexity. In general, Al classification
tasks are often carried out utilizing a variety of methods, such as BXOXIN. Adriven intrusion is discovered using the
revolutionary BATEDCNN network management system.

2.4. BATOptimizedwith DeepConvolutionaNeuralNetwork(BATGDCNN)

In the realm of intrusion detection systems, the particular pairing of BAT optimized with DCNN may not be universally
accepted. Combining the two elements (BAT optimization and DCNN), we can suggest a notion Aihegifization is
included in the deep convolutional neural network methods to increase the network's performance and attention
optimization. This integration may include modifying the attention optimization inside the convolutional layers or intggratin
binary attention modules at various DCNN levels. The idea is to provide the network the ability to selectively concentrate on
key details or areas of the input data while efficiently removing noise or unimportant data. The network may be better able
to identify minor patterns or abnormalities linked to network intrusions as a consequence, producing more precise findings
for intrusion detection. It's crucial to remember that the precise implementation details, network design, and training
methods would needigorous study, testing, and validation. Depending on the individual dataset, the kind of intrusion
detection challenge, and the computing resources available, the suggested concept's efficacy would vary. It is possible tc
improve attention optimization at the effectiveness of intrusion detection systems by combining BAT with a deep
convolutional neural network. We may explore a possible idea based on these elements: However, additional study and
development would be required to demonstrate the viabilitpydausefulness of this exact combination in the context of
network intrusion detection.

2.4.1. BATOptimizationmethod

Usually, Al is not linked to the BAT Optimisation method. Instead, it uses an optimization approach that was inspired by
bats' echolocation technues. The BAT method may, however, benefit from the addition of Al strategies to improve
performance. The study may take into account the following methods to include Al in the BAT method:

1 Initialization using Al: The study may create an initial population of bats that is more likely to includeviable solutions
using Al approaches like neural networks or genetic methods as opposed to randomly initializing the population of bats.
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1 Adaptive parameterd-uzzy logic anceinforcement learning are Al approaches that may be used to dynamically modify
the method parameters, such as the bats' volume and heart rate, depending on the effectiveness and properties of the
optimization problem.

1 Hybridization with Al methodsthe BA method may be used in conjunction with other Al methods such as genetic
methods, particle swarm optimization, or ant colony optimization. By combining the advantages of the two techniques,
this hybridization may increase searchability and convergencedspk's crucial to keep in mind that integrating Al
methods into the BAT method is still a research topic and may call for modification and experimentation depending on
the particular issue domain. The kind of optimization challenge and the Al approaskeéwill determine how well the
integration works.

2.4.2. DeepConvolutionaNeuralNetwork(DCNN)

A particular kind of artificial neural network called a DCNN which is made for analyzing visual input, such as pictures or
movies. It is a potent method that hasahsformed computer vision and excelled in a wide range of applications, such as
picture classification, object recognition, image segmentation, and more. The structure of the visual cortex in the human
brain is a major source of inspiration for DCNNs.yTdre made up of many layers, including pooling, convolutional, and fully
linked layers. Together, these layers process raw pixel data to extract and learn hierarchical representations of visual
information. Here is a quick rundown of the essential elenseartd processes of typical DCNN methods:

1 Convolutional Layersthe input data is subjected to convolutional procedures at these layers. In a convolution, local
features are extracted from the input picture by swiping a series of filters or kernels o\ereity filter develops the
ability to recognize certain patterns, such as edges, corners, or textures. As the network's depth rises, the convolutional
layers provide the network with the ability to gather spatial data and extract more complicated chastcter

1 Pooling Layersto downsamplehe feature maps and keep important properties whileing so, pooling layers agdten
added after the convolutional layerdMax pooling, which chooses the highest value inside a pooling zone, is the most
used poolingprocedure. Translation invariance is attained and the computational cost of the following layers is
decreased by pooling.

9 Activation FunctionsFollowing each convolutional layer, elemasitse nonlinear activation functions, such as RelLU
(RectifiedLinea Unit), are appliedto the feature maps.Thenetwork is givennon-linearitiesthrough activationfunctions,
which enables the network to learn intricate linkages and improve model expressiveness.

1 Fully Connected LayerBully linked layers are often useafter the DCNN design. These layers function similarly to
conventional neural networks in that they link every neuron in &er to every neuron in thaext. After thestudy has
gathered all global dependencies, they generate the outcome, such as gsepriababilities for image classification.

1 Training:The back propagation method and huge labeled datasets are used to train DCNNs. Backpropagation includes
employing optimization methods like stochastic gradient descent (SGD) or its variations to feetyteamples forward
through the network, calculate the loss or error, and then propagate the error backward to update the network's
weights. Because of their deep design, DCNNs are excellent at visual tasks because they can learn and extract importal
information from picturesin a hierarchicalvay. Theycancollectboth low-levelandhigh-levelvisualinformation because
they automatically identify relevant characteristics from raw pixel data. They work effectively for complicated visual
recognitiontasks because they can learn hierarchical representations.

3. Results
3.1. Evaluatiorof the performanceof the BATGDCNNmethodby comparingexistingand proposedmethod of Al

According to the observation of Figures 3, 4, 5, and 6, the-dpatuation metrics oprediction performance based on
current and proposed techniques of BADCGNN are particularly evident in the macro recall meter. Though there are wide
variations in Fiscore, precision, accuracy, and recall, there aren't many variations in the outcompesdaftions.

3.1.1. Accuracy

An important parameter to evaluate the dependability and efficiency of the system is how reliably -thréveéxi
intrusion detection system employing BATGDIN detects possible security breaches. The system's accuracy would be
measuredby howwell it could identify both legitimat@etwork traffic and hostilectivity. It considers both accurate positive
and accurate negative forecasts, as well as accurate positive and accurate negative predictions that were not accurate. /
system with moe accuracy may identify intrusions with greater precision, reducing the number of false positives and false
negatives, as illustrated in Equation 2. Organizations may improve network security, reduce risks, and react quickly to
possible attacks byevolutionizing network management with an-édiven strategy and attaining high accuracy rates,
protecting their important assets and data.
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TP+TN
Accuracy=

@)

Figure 3 diglays the accuracy of the proposed and current methods. The accuracy level is often expressed as a
fraction of the total. The possibility for faulty estimations may be seen in both the current method and the proposed one.
Both systems are aware of thiskisHowever, compared to 25% for SVM, 28% for RF, and 38% for NB, the recommended
approach BAT@OCNN has a 42% accuracy rate. As a result, the suggested method has the highest accuracy rate. Th
precision of the suggested method is shown in Table 2.

TP+TN+FP+FN

Figuie 3 Comparisorof accuracyof existingand proposedmethod.

Table2 Numericaloutcomesof the accuracyof existingand proposedmethod.

Methods Accuracy(%)
SVM(Alsarharet al 2021) 25
RHMedjeket al 2021) 28
NB(Kshirsagaand Kumar2022) 38
BATGDCNNProposed] 42

3.1.2. Precision

Precision is a performance indicator used to assess how well a system can spot instances of intrusions or assaults.
focuses especially on the percentage of genuine positive predictions that is, accurately recagtrizedng among all
positive predictions provided by the system, including both true positives and false positives. In equation 3, a higly accurac
value shows that the system has a low rate of false positives, indicating that it is successful in Bccecagnizing real
incursions while minimizing false alarms. A low accuracy score, on the other hand, indicates that the system may generate :
high proportion of false positives, which might result in pointless alarms and could increase the strain orkneamagers.
Achieving a high accuracy rate is essential when transforming network management wdtlvehl intrusion detection
systems since it lowers the number of false positives and increases the system's overall dependability and efficiency.

precision =

TP+FP @)

Figure 4 displays the Precision of the proposed and current methods. The accuracy level is often expressed as
fraction of the total. The possibility for faulty estimationsaynbe seen in both the current method and the proposed one.
Both systems are aware of this risk. Both systems are aware of this risk. In contrast, the recommended meth@CBIATO
has a 48% Precision rate, whilst SVM, RF, and NB each have 27%, 32%, ,amdpi&%tvely. As a result, the suggested
method has the highest Precision rate. The Precision of the suggested method is shown in Table 3.
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Figure4 Comparisorof precisionof existingand proposedmethod.

Table3 Numericaloutcomesof precisionof existingand proposedmethod

Methods Precision(%)
SVM(Alsarharet al 2021) 27
RHMedjeket al 2021) 32
NB(Kshirsagaand Kumar2022) 43
BATGDCNNProposed] 48

3.1.3. Recall

Recall, often referred to as sensitivity or trpesitive rate, is a performance indicator that assesses how well a
system can distinguish between instances of intrusions or assaults from all other genuine positive instances that are presen
in the network. With a low incidence of false negatives, aesyswith a high recall value is likely to be successful in detecting
the majority of network intrusions, as indicated in Equation 4. This is essential to ensure that the system doesn't ignore or
miss any possible risks. A low recall value, on the other hiaditates that the system may have a high proportion of false
negatives and that it may miss a significant fraction of true incursions. Attacks that go undetected, possible secusity lapse
and weakened network integrity may all result from this. Acligwa high recall rate is crucial when implementingiéen
intrusion detection systems to revolutionize network management because it guarantees that the system can accurately
identify as many network intrusions as possible, reducing the risk of thpgatgy undetected and enhancing the network's

overall security posture.
N

F
Recall=
FN+TP

@)

Figure 5 depicts the recall of the suggested and current techniques. Recall levels are often expresfedtias af the

whole sample. The possibility for faulty estimations may be seen in both the current method and the proposed one. Both
systems are aware of this risk. Both systems are aware of this risk. However, the recommended metheDBIN,Das a

49% Recall rate, while SVM, RF, and NB only achieve 34%, 38%, and 45% Recall rates, respectively. As a result, the sugge

method has the highest Precision rate. The recall of the suggested technique is shown in Table 4.

Table4 NumericalOutcomesf Recadlof existingand proposedmethod.

Methods Recall(%)
SVM(Alsarharet al 2021) 34
RHMedjeket al 2021) 38
NB(Kshirsagaand Kumar2022) 45
BATGDCNNProposed] 49
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Figure5 Comparisorof recallof existingand proposedmethod.

3.1.4.Flscore

A performance statistic called the &tore combines recall and accuracy into one number. By taking into account
both false positives and false negatives, it offers a fair assessment of skensy capacity to accurately recognize both
positive and negative cases. Thedebre offers a thorough assessment of the system's performance by taking into account
both accuracyandrecall,balancinghe trade-off between minimizindalsepositivesandfalsenegativesasstatedin equation
5. It captures the system's capacity to precisely identify and categorize intrusions while minimizing both false alarms and
undiscovered threats, making it a valuable statistic for evaluating the overall success AEdhieen intrusion detection
system in revolutionizing network management.

(precision) x (recall) x2
®)

F1 score= —
precision+recall

Figure 6 displays the F&core for the proposed and current method®vels of the RScore are often expressed as a
fraction of the total. The possibility for faulty estimations may be seen in both the current method and the proposed one.
Both systems arawareof this risk.Both systems are@wareof this risk. However, ompared to 22%or SVM,18%for RF.and
15% for NB, the recommended approach BAJCNN has a 45%-Bdore rate. As a result, the suggested method has the
highest Precision rate. The{Store for the suggested approach is shown in Table 5.
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Figure6 Comprisonof Fl-scoreof existingand proposedmethod.
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Table5 Numericaloutcomesof FXscoreof existingand proposedmethod.

Methods F1Score(%)
SVM(Alsarharet al 2021) 22
RRMedjeket al 2021) 18
NB(Kshirsagaand Kumar2022) 15
BATGDCNNProposed] 45

4. Conclusions

Network management and overall security might be revolutionized by the use of -drivah intrusion detection
system that blends deep convolutional neural networks (CNNs) with the BAT mechaptismized. The following are the
main takeaways: Using deep CNNs in combination with BEATRN, BAT integration allows for very accurate and precise
identification of possible threats in network traffic. By enabling speedy detection and response toangusiese improved
detection capabilities lower the likelihood of successful assaults-tRealreaction capabilities are enabled by thedkiven
intrusion detection system using BAT optimized with deep CNNs. Threats may be quickly identified, aed, raotd
automatic measures like blocking malicious traffic, isolating compromised devices, or initiating incident response processes
can bestarted. Thiglecreases thamount oftime needed for manual intervention andssens thgossibility ofanincursion.
By selecting and focusing on pertinent characteristics, the optimized BAT mechanism in the intrusion detection system
maximizes resource use. By increasing efficiency, the system is better able to manage heavy network traffic. By upgrading it
models and detecting methods, the-Ativen intrusion detection system continually learns and responds to new threats. To
adapt to changing attack methods and enhance its overall threat detection skills, it may analyze past data. Network
management integrabn: The deep CNiptimized BAIdriven Aldriven intrusion detection solution effortlessly integrates
into network management procedures to improve overall network security. The system offers a holistic approach to threat
identification and responsenaxinizingthe effectivenesof network management, when used @oncert with othemetwork
management tools and procedures. Organizations may dramatically improve their network security, efficiently handle
possible breaches, and defend against emerging cybezats by using the power of Ativen intrusion detection.We
concludethat the combination of BAT with deep CNNs, a sophisticated protection sybtgnan detect threats in redalme
and take necessary responses is produced. Deep CNNs and the optBAZadechanism combined with-éiven intrusion
detection enable enhanced threat detection, r@athe response capabilities, resource efficiency, and flexibility to evolving
threats. By increasing security controls, boosting incident response, and defendiworks against emerging cyber threats,
this integration revolutionizes network management.
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Abstract Planetary gearboxes are widalged in manufacturing processes, and raestructive assessment is becomir
increasingly important for monitoring their state. We outlined a fineed random decision tree (FRDT) in this study
for classifying and faufinding the gearbox via signals mgrated by vibrations. This approach concentrates on 1
identification of worn gears, consequently distinct clagsesalthy gears, ringed gears containing damaged tooth fac
and planetary gears featuring damaged tooth facegere established. Each of tleategories consists of 150 specimer
divided into two separatsets of 50specimens for the testing data and 18fecimens for the data used ftaining. The
Fast Fourier Transform (FFT) was used to convert the temporal signals to frequencies. Tétepads to gather 24
statistical characteristics from frequency data. The retrieved characteristic was fed into the fault classification pro
(FFRDT). Combining these methods yields rates of classification accuracy across train and test dat&%fa®@l’
91.50%, demonstrating the excellent reliability and capability of the problem identification solution that is created.

Keywords planetarygearboxmanufacturingprocessmaintenancefault detection,FFTFFRDT

1. Introduction

The efficientoperation and longevity of industrial machines now depend heavily on predictive maintenance. It has an
important role in the upkeep of planetary gears, for example. To transfer torque and power between rotating components,
these gearboxes are frequentlyiliged in a variety of industries, including the aerospace, automotive, and manufacturing
sectors. Planetary gearboxes are however subject to wear, deterioration, and collapse over time because of their complexity
and the high stress environment in whichel function. A potent method for forecasting and preventing gearbox
breakdowns has emerged in response to this difficulty, combining Fast Fourier Transform (FFT) research with machine
learning approaches (Schwendemann et al 2021). A mathematical procediled FFT analysis is used to convert a signal
from the time domain to the frequency domain. FETused to analyze the vibration signals produced by planetary gearboxes
during operation in the context of predictive maintenance (Theissler et al 202F).pfésence of aberrant vibrations,
variations in the frequency of the gear mesh, and the appearance of faults or flaws are only a few of the important details
that vibration signals provide about the state of the gearbox. It is feasible to pinpoint partifnequency components
connectedto variousgearbox states angroblems byusingFFTto thesedata (Ranet al2019). Thenitial phaseof performing
predictive maintenance with FFT is to gather data on vibration from the planetary gearbox while irasirgp@ormally. A
gearbox housingnounted accelerometer or other vibrating sensor is often used to get this data. A frequency spectrum
representing the various vibrational components contained in the data is produced by processing the gathered siggals usi
FFT. It is possible to examine the spectrum to locate certain frequency peaks connected to gear meshing, bearing issues, ¢
other irregularities (Sohaib et al 2021). However, manually examining the frequency spectrum can be difficult and time
consuming particularly in intricate industrial systems. Machine learning methods are useful in this situation. It is possible to
train machine learning algorithms to automatically examine the frequency spectrum and spot trends or anomalies that point
to gearbox poblems or deterioration (Saini and Dhami 2022). These algorithms are capable of learning from labeled data in
which the vibration signals correspond to wikelown gearbox breakdowns or situations.

Mushtaq et al (2021) described the advancements in rotabiegring defect diagnostics, a key element of rotatory
machines. Over the previous ten years are thoroughly reviewed in this study. A framework fairidata defect diagnosis
includes data collecting, feature extraction and learning, and decisiakingusing shallow and deep learning algorithms.

This review study has explored several signal processing methods, traditional machine learning strategies, and deep learnin
algorithms fordiagnosingbearingfaults. Koukouraet al (2019)stated gearbox failuresre a major factorin the operation and
maintenance expenses of wind turbines, particularly offshore where logistics for replacements are more difficult. Therefore,
it is crucialto identify developinggearboxissuesbefore they turn into catastrophicbreakdowns.Typically,accelerometers
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mounted on the surface of wind turbine gearboxes are used to detdrhtions and monitor gearbox condition. Vrba et al
(2021) suggested a completely automated method for diagnosing gearbox faults that doesn't need to be familiar with the
particulars of the load or gearbox structure. Evaluation of the prediction err@ncddaptive filter serves as the foundation
for the suggested method. supportvector machine is used to classify the condition of the gearbox after further processing
the standard deviation of the acquired prediction error. CreaBdation tests were pdormed on the suggested approach
and two other standard techniques using a public dataset divided into 1760 test samples. The proposed method's accuracy
was superior to that of the standard techniques in all categorkedshnaveni et al (2021) stated tugh signal processing,
the motor vibrations can be used to diagnose and forecast faults. Through a data signal, motor vibrations can be used to
diagnose and predict faults. described the information from the engine's vibration is collected using thegatsegensors,
including temperature, MEMS, and vibration. Predictive maintenance of machinery usingsowllte sensing data from the
Internet of Things (IoT) combined with Al and big data processing technologies can significantly increase the sdifgéceabl
of the machinery whildowering thecost oflaborwhen determining mechanical faults, makitigs ahighly relevant research
area. The models and fusion methods for msliurce sensing data are examined and addressed in this work. Manaeikkal
al (2021) explained in a widangeof industries, conditiormonitoring ofmachines is acknowledged as an efficient technique
for performing maintenance. A planetary gearbox is an essential part of aircraft, wind turbines, hybrid cars, and other
devices. Beasse of their size and interlocking parts, planetary gearboxes are complex in nature. Due to the challenge of
reliably extracting faults from raw vibration signals, planetary gearbox condition tracking and fault detection are .difficult
Amin et al(2020)includes a theoretical and experimental investigation into tiseof vibration signals for fault identification
in robotic gearboxes under cyclostationary and noncyclostationary situations. The existing research concentrates on
estimating the robot's healtlwhile it is operating, paying little attention to any problematic parts. This article proposes a
unique datadriven strategy for asset health and exhibits the diagnosis of individual element degradation of a robotics
gearboxes throughout a robotic cyclsing domain knowledge. Shifat et al (2020) stated As machines operate under more
complex and varied situations nowadays, predictive maintenance has grown to be a significant problem in system health
monitoring. A good maintenance plan can increase systiefd yand significantly lower production and maintenance costs in
addition to reducing the danger of a catastrophic breakdown. The failure diagnosis of a permanent magnet brushless DC
(BLDC) motor utilizing vibration signals is presented in detail in this. w

The machine learning model may be trained to correctly identify and predict the condition of the gearbox's health by
taking pertinent features from the frequency spectrum and applying them to the labeled data (Carroll et al 2019). The
reliability and performance of planetary gears can be improved through predictive maintenance using FFT and machine
learning approaches. FFT makes use of the strength of vibration analysis to obtain useful fredpraagy features that
record gearbox health data. Maintance staff can use machine learning algorithms that have been trained on this data to
accurately diagnose issues and anticipate probable failures. The advantages of predictive maintenance, such as decrease
delay, improved maintenance scheduling, and erteth equipment performance, make it a worthwhile investment for
sectors that rely on planetary gearboxes despite hurdles in data collecting and model building (Suawa et al 2022).

2. Materialsand methods
2.1.FTT

Wavelets, the Fast Fourier Transform (FFT), andSthert Time Fourier Transform (STFT) are examples of advanced
non-parametric techniques that have been taken into consideration for signal processing in recent studies. The majority of
instruments for noisy and vibratieacoustic analysis use a Fast Foufieansform (FFT), which is a specific case of the
generalized Discrete Fourier Transform. It changes how the vibration signal is represented in the time domain to how it is
represented in the frequency domain. To convert vibration signals from the timeadoto the frequency domain in this
investigation, the FFT signal processing method was used. One sample from each class examined in this study is shown
Figure 1 and 2, respectively, along with the time signal. The MATLAB software used an FFT sepgsargmexamine each
velocity data, and 24 statistical and vibration characteristics, including the minimum, maximum, range, average, standard
deviation, and others, were then retrieved. To identify and categorize faults, the chosen attributes wergdedl finely
adjusted random DT classifier.

2.2.FinetunedRandondecisiortree (FFRDT)

The main characteristic of this algorithm requires less specialized knowledge, but the cost of computation goes up.
The threshold values and selected attributes are pickechndom when dividing the datasets. The DT algorithm may, in the
most extreme scenario, be independent of training samples, and parameters may be used to modify the degree of
unpredictability.

FFRDThasundergonesomeupgradedo increasédts effectivenesandaccuracySuchasfollows:
The algorithm produced imbalanced trees, which were discovered. In other words, when one branch of training samples

prematurely develops leaf nodes, while the remaining branches do not match the impurity neguite. In order to address
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the issue, the tree balance component was introducehile determining the relevant division evaluation, considerably
reducingthe likelihoodthat the aforementionedscenario wouldarise. Therewill be numeroussingledatasetswhenthere are

many samples in the experiment and the node impurity threshold iBhis issue will significantly reduce efficiency, and that

isn't necessary. Therefore, in this experiment, the node impurity was adjusted to 0.1. The randomized DTs used samples t
create and validate the trees rather than dividing the samples into sasrfpletraining and test samples. The samples in the
study were separated at random into three equal groups in order to increase the objectivity and legitimacy of the
classification accuracy. In accordandéh the algorithm's formulation, thealgorithm made the independence othe trees by
randomly selecting bands from the image. However, there were only four bands in the photograph, which is insufficient to
ensure the tree's full growth. As a result, classification covered all of the bands. Algorithrw4 thieoFTRDT.

Algorithm 1
1. Input: Trainingdatasetcontainslabelsthat matchthe features(X).
2. Chooséhyperparameters:
1 Treecount(n_estimators)
Numberof featuresto takeinto accountat eachsplit (max_features)
Maximumdepthfor eachtree (max_depth)
Minimum numberof sampleseededto separateaninternalnode(min_samples_split)
Aleafnode musthavea minimumamountof samplegdmin_samples_leaf).
Variousother pertinenthyperparameterainiqueto yourimplementation.
3. Foreverytree (n_estimators)repeat:
a. Sampledata: Toconstructa freshtrainingset, chooseat randoma portion of the trainingdatawith
replacement.
b. EstablistaDT:
1 Createanew,emptytree.
1 Pickasubsetof features(max_featurespt randomfor eachnodeto takeinto accountfor splitting.
1 Asuitablecriterion (suchasGiniimpurity or entropy)shouldbe usedto determinethe bestsplit point for
the features that have been chosen.
1 Dependingnthe chosensplit point, dividethe nodeinto childnodes.
1 Repeathe first two stepsfor everychild nodeiteratively until a stoppingrequirement(suchasthe
maximum depth or minimum number of samples) is satisfied.
c. Keeparecordof eachDTyou makeby storingit.
4. Multiple DTscombinedwith RandomForestasoutput.
5. Newdatashouldbe runthrough eachDTin the RandonForestto generatepredictions.Thepredictionsshouldthen

be combined (for example, via majority voting for classification or average for regression).
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3. Resultanddiscussion

The final driving and electromotor for this project were first mounted on a test bed that was constructed for the
purpose. Utilizing a connection power transmission, the 3KW electromotor provided power to the gearbowefter
regulated the speed of the electromotor that powered the final drive's input shaft at 200 revolutions per minute.

Accuracy in the context of predictive maintenance of a planetary gearbox refers to the accuracy and dependability of
forecasts or eviaations made regarding the condition of the gearbox or future failures. It gauges how well the gearbox's
current state can be reliably identified as well as how well the predictive maintenance system can forecast its future
performance. The accuracy resubre shown in figure 3. It reveals that our suggested methoeR{BT) has high accuracy
(92.75%) than existing work like SVM (77.25%), DT (82.15%), RF (85.35%).

100 4
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’ I
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3

&

Figure3 Accuracyesult.

Precision in the context of planetary gearbox predictivaintenance refers to the accuracy and dependability of the
successful forecasts generated by a predictive maintenance system. Out of all the gearboxes that were projected to be
defective, it calculates the percentage of faulty or deteriorating gearbolkaswere correctly recognized. Figure 4 depicts
the precision result. This demonstrates that our suggested techniqué&k[HT has a better performance (90.75%) than
existing work in predictive maintenance of planetary gearboxes.
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Figure4 Precisiorresult.

Recalkefersto the capacityof a predictivemaintenancesystemto accuratelyidentify all the defectiveor deteriorating
gearboxes out of the total number of gearboxes that actually require maintenance or repair in the conteplaofetary
gearbox. It assesses the system's capacity to identify every affirmative case (faulty gearboxes) without omitting any, or to
avoid falsenegatives. Figurd shows theesults ofthe computation. This demonstrates that our suggested methodology, F
RDT, requires less time (90.25%) when compared to the methods already in use, SVM (78.50%), DT (80.25%), and RF(83.!
This shows that the strategy we proposed will be effective.
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Figure5 Recalresult.

In the context of predictive maintenance of éapetary gearbox, the F1 score is a combined evaluation metric that
takes into account both precision and recall to provide a balanced measure of the predictive model's performance. The F1
score combines the benefits of both measurements by taking the baiecnmean of precision and recall. We have examined
the F1Score's outcome. Figure 6 demonstrates that our suggested methodology®D(F)Tperformance measure (87.25) is
superior to the existing in use techniques, SVM (76.50%), DT (80.50%), and RF)(81.15%
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Figure6 F1-Scoreresult.
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Threeclassesvere establishedor classificatiorin this study.Eachclasscomprisesl50sampleswhichare dividedinto
two groups: 50 samples for testing data and 100 samples for training thec&gsifier. The training and test data for all 24
characteristics were used in this work. For training and test data, tHe@MMss performance across all features was 92.75%
and 91.50%, respectively. This precision demonstrates the capability and vahe sfstem that is being provided for the
planetary gearbox fault diagnosis and categorisation.

4. Conclusions

In many industries, predictive maintenance is now essential to maximizing the dependability and productivity of
equipment. The early identificatioof faults and prompt maintenancare essential in thecaseof planetary gearboxes, which
are frequently found in heavy machinery and industrial equipment. Consequently, costly failures and downtime are reduced.
A powerful solution for planetary gearbox plietive maintenance may be found here by combining the Fast Fourier
Transform (FFT) and machine learning techniques. An analogous freepiemeyn signal is produced by converting a time
domain signalising a mathematical process knownths FFTIt is feasibleto recognize particular fault signatures connected
with gear problems, such as pitting, chipping, and misalignment, by studying the frequency spectrum of a gearbox's vibration
signal. These fault signs appear in the frequency spectrum as disaates pr shifts. These faulktlated features can be
extracted from the vibration data using the FFT, allowing for the early identification of gear problems. The defect
identification and classification procedure are automatically carried out by machimeihgaalgorithms, which enhance the
FFT. A machine learning model can learn to recognize patterns and detect the existence of particular flaws by being trainec
with labelled vibration data from healthy and defective gearboxes. This makes it possiblate arpredictive maintenance
system that, using redlme vibration data, can reliably forecast impending gearbox breakdowns. There are a few standard
steps that the FF@nd machine learning predictive maintenance method normally takes. First, sensarsear¢o gather the
vibration data coming from the planetary gearbox. Then, these signalsreferocessed to get rid of artifacts and noise that
can reduce the precision of defect identification. The-precessed signals are then subjected to the i&Forder to produce
the frequency spectrum.

To extract pertinent elements, such as peak amplitudes and frequencies, which capture the fault signatures, the
frequency spectrunis examined. Oncthe features havebeen extracted, a machirearning model usethem as inputs. The
model is trained using labelled data, where the labels denote whether particular gearbox faults are present or absent.
Depending on the complexity of the task and the data at hand, a variety of machine learning techniques, suclvdg biT, S
neural networks, might be used. The model gains the ability to link the retrieved characteristics with the associated defect
labels during training. After training, the model can be put to use in a system fetimelmonitoring, where it continucsly
assesses the vibration data coming in from the planetary gearbox. The model can identify the existence of problems and
categorize them appropriately by comparing the retrieved features from the-treed data with the learned patterns. A
potent methodfor planetary gearbox predictive maintenance is presented by the combination of FFT and machine learning
approaches. Redime vibration data can be used to reliably detect and categorize gearbox issues by combining the
frequencyanalysisskillsof FFTandthe pattern recognitioncapabilitiesof machinelearning.Iln addition to reducingdowntime
and repair costs, this proactive maintenance approach enhances the planetary gearboxes' performance, dependability, anc
longevity. In order to ensure the efficiemperation of machinery and equipment, the combination of FFT and machine
learning approaches will become more and more important as industries continue to adopt predictive maintenance.
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Abstract The literature has robust contestation about the origin of public policy, programme and project monitorin
evaluation (M&E). Cloet2016 argues that public policy, programnaad project M&E originated in Europad America
and was introduced in Afriday colonisersvho divided theAfrican continent amonghemselves in thearly 1880sCloete
(2016) does not explain why there was no pulplidicy, programme or project M&E in Africa or any other wegstern
part of the world before the arrival of western colonisers. Mouton (2010) also argues that M&E was introduced ir
by international development organisations and financial orgarasatiin the 1980s. According to Mouton (2010), the
western development organisations and financial institutions introduced M&E to the African continent as a condit
accessing foreign aid and as a funding requirement for the projects these instguti@re funding. Neither Moutol
(2010) nor Cloete (2016) accounts for ample literature which demonstrates that M&E practices existed in Africa
China) thousands of years before the arrival of the international development organisation and inteatdirmancial
organisations in these parts of the world. This paper uses the Secondary Data Analysis (Archival Study) ap|
providea systematic and chronological analysishe availableliterature to tracethe genesis opublicpolicy, programme
and project M&E as a practice. The findings in this paper indicate that M&E could potentially have become a pr:
African countries such as Egypt and Asian countries such as China long before it was a practice in the U.S. anc
countries. Howeer, evidence suggests that academics and practitioners in the U.S. and European countries col
compiled the first recorded theoretical academic content about M&E models and approaches currently being t
train people who want to take up a career profession in M&E.

Keywords M&E, publicpolicy,programmeevaluation,project, evaluation

1. Introduction

It is often argued that to understand an academic topic's origin or historical background, one must trace its research
and publication historyfAuriacombe 2013). Therefore, according to Auriacombe (2013), one must investigate the historical
background of evaluation research to understand better what public policy, program, and project evaluation are all about.
There are some essential truths taiacombe's (2013) argument. Still, this author does not account for the fact that some
ancient civilizations did not write down their history. Instead, they used oral history to pass the information from one
generation to another. Researching the histatibackground of evaluation practices (or as a discipline and field of study) in
Ancient Africa is difficult because knowledge was mainly transferred from one generation to the other through oral history.
Therefore, whiledeveloped countrieshistoryiswell kept in booksarticles, etc., thdactthat most literatureis from Western
countries risks giving us a skewed account, heavily biased toward Western countries. The difficulty in finding written record
about how M&E was practiced in Ancient Africdugher complicated because colonizers have stolen these records and
have hidden them in different museums in their countries. This paper will show that the Palermo Stone, the only credible
ancient description of M&E practice in ancient Egypt, is keptlerfho, Sicily, Italy. If there are written records about M&E
practices in ancient Africa, there are safely hidden in private home libraries and are inaccessible to modern researchers.

The following paragraphs discuss the different stages in the histopylaiic policy, program, and project M&E as a
practice to determine its origin or genesis, as promised in the opening paragraphs of this paper. But, before doing so, the
paper starts with the conceptual analysis of concepts related to the topic of thergsend will provide a detailed analysis
of the following:

2. Conceptuabndcontextualanalysis

One must first establish a working definition for the essential concepts to study the genesis of public policy,
programmes and projects monitoring and evaluatid&E) practices. Basheka and Byamugisha (2015) state that the term
practiceimpliesthat the field or an area of work attracts enoughpeopleto work in it on a regularbasis.As Bashekaand
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Byamugisha (201%pntinueto argue, thefact that M&E practitioners areurrently found in many government departments,
civil society organisations (CSOs), privatd public consultancy organisations, and academia means that M&E isrfolly
fledged practice.

C2N) GKS lFylfeara Ay (GKAA LI LISNE GKS 02y OSLIi bDSySaia
"the origin or coming into being of somethingpurce, beginning, nativity, generation, production,” meaning "origin”, "in the
beginning" (Merriamwebster. 2022). The English concept "Genesis" is like a Latin word derived from the Greek "gignesthai"
which means "to be born," and can refer to the omigir beginning of anything from a heavenly body to an idea" (Meriam
webster 2022). Therefore, while the focus of this paper is on M&E as a practice [due to the limited space in this paper and
time], the genesis of public policy, programme and project M&&ans its "originem", i.e., origin/s, root/s, foundation/s
beginning/s, source/s, where it rises, the place where it began, where it sprang into being (Vocabulary.com 2022) as a
practice.

The other central concept in this paper is monitoring (M). Monitgris the routine tracking and regular collection of
RFGF Fo2dzi LINRPANFYA YR LINRP2SOGAaQ FOGAGAGASE o! {!L5 HAH
concepts are different. According to The American Evaluation Association (&} 2valuation (E) involves using the
information and data collected through monitoring to do proper SWOT analysis (strengths, weaknesses, opportunities, and
threats) of policies, programs, and projects being implemented; as well as the people, prahattsiganisations that are
implementing them to improve their efficiency and effectiveness. Evaluation can lead to continuing interventions if they are
on the right track to success. Introducing improvements to the initiatives if they can succeed théthadijustments or
corrections or discarding them if they have no chance and trying to salvage them is a waste of time and resources.

Kibeyi (2019) argues that M&E drgegral part ofthe policy, programmend project cycles fromonception, through
to planning, implementation, termination, and beyond. In contrast, evaluation is "a systematic and intentional process to
measure the progress, shaerm and longterm results (output and outcomes), and impact of a project" monitoring focuses
on capturing andstoring data regarding activities and progress daily. In other words, evaluation goes beyond just checking
the project's timely completion within the budget Uwizeyimana (2020). When evaluation is conducted before the
implementation starts it is called diagstic evaluation, when it is conducted during the implementation or execution
process, it is called formative evaluation, and when it is conducted after the implementation has been completed it is called
summative evaluation (Bakewell et al 2008). Irregpe of when evaluation is performed, its objective is always to improve
current and future management decisions. To assess the extent of change and the causal link between the status quo before
the implementation starts and the observed change at theetigvaluation is conducted, M&E may produce one or a
combination of the following comparisons:

a) Comparisons of data collected over time or time series analysis (i.e., tracking one or more indicators over a long
time to see how they change. This type of datually comes from the service providers' records. Still, it may also
come from "focus group discussions and community surveys, random sample surveys of intended beneficiaries or
other techniques" (Kibeyi 2019).

b) Comparisons over space/areas (i.e., two oworen different areas) called crosectional analysis. Making
comparisons over geographical space or areas requires comparing one population group with another (Kibeyi
2019). This type of evaluation may include comparing one area that has received theeimien with another
that did not receivethe sameintervention. Thesecond area is used fopntrol (with nointervention)to determine
the difference between the two areas (i.e., the real impact of the intervention).

¢) Counterfactuatomparisonsvhichanswerquestionslike "what would havehappenedto this target communityif
no projector programinterventionwasimplemented?n addition, it alsoanswersquestionslike what could have
happened if the programme or project had been designed and implemented differently in the same area (Kibeyi
2019).

3. Theoreticalanalysis

The purpose of public policy, programme and project M&E is to determine a change (i.e., output, outcome and
impact)and the causal link between the observed change and the implemented policy, programme and project intervention.
The theory of change (ToC) is often used to explain these changes and causal relationships. A ToC represents the normativ
structural and oper G A2y f YSyidlf Y2RSta dzyRSNIeéAy3a GKS adz00Saa 2
2020). According to the USAID (Uwizeyimana 2020), afevelulated ToC must achieve the following objectives:

"To identify all the internal and externabnditions necessary and sufficient to achieve a desired goal (i.e., desired
change or output, outcomes or impact) starting from the situation before the implementation as the baseline.
Clarifyinghe causatelationshipi.e.,howandwhythe interventionsare expectedto causethe desiredchanges.
Explaininghe sequencen whichthe eventsleadingto changeshouldoccurin orderto causethe desiredchanges.
Answeringhe & ¢ Kdueéstions(i.e.,the rationales)ehindthis sequenceof changegWoodrowand Oatley2013).
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Identifyingother publicand privateinterventions and conditionéboth internaland external, locaand international)
that must happen and cause the desired changes.
To recognisewhere there might be gapsin the environmentalanalysisand how to closethem or minimisetheir
effect.
Toknowwhichindicatorsto monitor whenmonitoringprogress.
In summary, Uwizeyimana (2019) and Uwizeyimana (2021) argue that a ToC explains why following a partucular
course of action will lead to the desired change in the prevailing context. This can be summarised in the following

(Woodrav and Oatley 2013) statement:

"If we do X O A ZhgmaYXautput, outcomes,and impact) will happenbecauseZ 6 O2 y R A drd i@ plage) X
(WoodrowandOatley2013),in Uwizeyimangd2019)and Uwizeyimand2021).

According to Masuku and lieoma (201&6)Y 2 RSNy Aad aOK2fF NA | NBdzSR GKF{G aidK:¢
O2dzyiNARS&aé¢d | 26SOSNE YIlye &d0K2fl N adzOK Fa {KFERAaAK 6/ 22"
HAamcT aldairatAll uwampo G§SyR G2 IRAAMS A NBSy (e86Rihey inghieldBat NiNeD [ (¢
GSEA&GSR Ay GKS F2N¥Y 2F (GNIRAGAZ2YLFE 3F2FSNYFyOS RdzNAy3 (
OHAMpPO Lizi AG aAd Aa a2 dzyF2Nldzyl 0 GRIYEB (RS SAdzNIBRSINI 2 A
FNRY (KS {G2yS 138 O2y(iSEG¢®

Thefollowing paragraphs traceéhe different stages in thelevelopment ofM&E as a practice®d determineits origin or
genesis.

4. M&E practicesin the animalkingdoms- Sincethe beginningof life on Earth

Literature suggests that the practice of evaluation was naturally done by animals such as apes (chimpanzees, chimps
monkeys, gorillas, orangutangs etc.) measuring the depth of a river or a pond to find out how deep it is before dressing t
river or diving.Evaluation agn animal'sinstinct survivalmechanisnto avoiddrowningwas behindhis practicein the animal
kingdoms. The following picture (Figure 1) shows "Mego the Orangutan” using "a longjketaffck to measure the depth
of the river to find out whether the river was too deep to cross. (Finnis 2014) argues that "Mego the Orangutan was rescued
by the Nyaru Menteng Rescue and Rehabilitation Centre in Central Kalimantan, Indonesia. A few days after the Orangutat
was releasedinto the wild in 2014, saw him at the bankof the JoloiRiverholding a long branch of a tree (Finnis2014).
Accordingto the eyewitnessin the park, as stated by Finnis(2014)the Orangutanslowly inserted it into the water to
measure the depth and onlyade his way in, after realising it was safe to cross". But unluckily, things did not go well with
Mego as he latter lost grip of the branch and hopelessly watched it float away. After realising that it would be dangerous to
continuethe journeyacrosshe river without it, the clever animatecidedto turn backto the shoreof the river (Finnis2014).

It can be argued that Mego the Orangutan's act of using a stick to measure the depth of a river is almost equivalent to

collectingthe data and/or information, its decisionto wade in the river after concludingthat it was not too deep, and its
ability to decideto turn backto safety after losingthe branch(i.e., a measuringinstrument) becauseit deemedit to be
dangeroudo crossthe river, without it meetsthe basicand minimumanalyticalrequirementsof modernM&E practices.

Evaluation implies the ability to systematically analyse the information and make appropriate judgement or decisions,
or recommendations to yourself and others (Uwizeyimana 20B@aluation requires the evaluator to make decisions or
OK2A0Sazx G2 aSaidAYlFrGSs 2dzRISE RSTFSYRI ONARGAOAA&ASITI | yR 2dz

The fact that animal practiced evaluation as a natural survival instinct and the fact that "men" evalrethe apes
suggest that evaluation could have been practiced since the beginning of people perhaps also as an instinct for human
survival. The apes, and especially orangutans share 98 per cent of human's DNA, explains "their remarkable similarity to us
and why they are adaptable and innovative like humans (McEntee, in Finnis 2014).

© BOS Foundation / Barcroft india fconsind]

Figure 1 Mego the Orangutan testing the waters to checks the depth of the river with a stick before crossing. Source:
https://w ww.dailymail.©.uk/news/article2746844/Dort-depth-Incrediblepicturesorangutanusingstick-checkriver-sae-cross.html.
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5. M&E in Ancienthumankingdomsand societies

Appraising or examining a phenomenon's relative significance is a natural and intrinsic part of every human being.
Accordingly, (Shadish 1991) ue example of someone inthe pféA & i 2 NA O SNI GNBAYy3I G2 GNRI
better than raw meat. Knowingly or unknowingly, such ancestors of ours were conducting evaluation and their findings of
such evaluation processes are still benefito people in modern societies accross the globe. In addition, "someone who, in
thepreKAaG2NAO SNI Xz @GSyidzZNBR Ayidi2 RAA02OSNAY3I agKSGIKSNI OSH
and air creatures, were edible or not, or ifetrwork could be carried out by using one particular type of tool than with
another, that person was conducting evaluation (Stockman 2011). Hence the history of human existence is filled with
difficulties and challenges they must overcome to survive, manmg of evaluation practices were conducted by human
ancestors in the préuistoric era. The time for such discoveries is not recorded anywhere in the history books because
humans in thepre-historic era had not startedocumenting their history. Still, nene can deny that thesevere life-changing
evaluations and that such evaluation practices have had and continue to have real effects on the lives of people living today
and thosewho will livein the future. Therefore, ondias to look at théimes andplaces wherehuman beings lived first in the
pre-historic era to determine the origin of evaluation practices (Stockman 2011).

The most available scientific discovery shows that the human evolution stared as early as 300,000 years ago as
demonstrated by "The (B0,000yearold bones and stone tools" of Homo sapiens ever found" (Yong 2017). The earliest
fossilised remains of Homo sapiens (or primate species) include bones and the stone tools which were recently discovered i
a place called Jebel Irhoud "around ®2es west of Marrakesh, the capital city of Morocco" (Yong 2017). These remains are
0StASOSR (2 o0Sftz2y3 G2 GKS bl2Y2 &l LASyaz YSYOSNE 2F | Yy
years ago (Yong 2017). Before the Moroccan disgoube oldest known fossilised remains of Homo sapiens were the two
focils discovered in Ethiopia which are estimated to be between 160,000 and 195,000 years old (Yong 2017). The twc
discoveries of the earliest Homo sapiens ever found confirms moderntidicielesearch which shows that Africa is the
"Cradle of Humankind" (Yong 2017). Hence the identification of the problem, and alternative options to solve them, is dated
back to the early stage of human evolution, and the earliest fossilised remains a Bipiens were recently discovered in
two African countries (Morroco and Ethiopia), the one can safely argue that the earliest M& practices were initiated by
Ancient African communities.

5.1. Governmenmonitoringandevaluationin ancienttimes

Accordinggo UNESCO (2016), pubticlicy, programmend project monitoringpractices havdeen an integrapart of
the education process in most developped and developing countries over the last few decades. As UNESCO (2016) statt
"practices, such as school attend&hc NBE3IAaG§SNER KIFI @S o6SSy LI NI FyR LI NDOSE
strategies for many years. Furthermore, "basic education data, such as the number of schools in a particula geographic
location, the number of students enrolled in schools and tloenber of teachers in a particular geographical area or school
havebeen part of national educationstatisticsfor manyyears(UNESCQ016).In fact, all developedcountries,suchasthe
U.S. and other western Europe countries, have wsihblished M&E ystems. According to UNESCO (2016), even less
developed countries, such as Bangladesh, Sri Lanka, Kenya, Uganda and Tanzania, have had simple public policy, program
and project monitoring tools since early 1990.

¢CKS 620S I NBdzYSy i andzhitoxEnments Sdnitohin@ and evhligtiay their performance is
not new Kusek and Rist (2008). The thought and influence of M&E were recorded in ancient human kingdoms about 500C
years ago. This is "when ancient governments and officials would takeofdite performance of their livestock and grain
sales, the quality as well as the balancing of the financial books" (Matsiliza 2019). According to Matsiliza (2019),ialthough
those earlier days, M&E might not have been "as prominent and advancedsawdtay, the modern principles of ensuring
quality and assessing results are much applicable in medayngovernance and poligyaking”. This M&E process which
"assisted in planning ahead for sales and satisfaction and means of improvement in future@sStan ancient kingdoms, is
"the same code which is being followed for preseay M&E" (Matsiliza 2019). Matsiliza (2019) argument confirms Kusek &
Rist (2008) argument, which acknowledges that governments' M&Rkeafown performance is not new. Liture suggests
that monitoring and evaluation were regularly practised when the Egyptian Pharos built the Pyramid of Giza. The Great
Pyramids of Egypt were constructed in about 2630 BC (Meredith 2014). That was 1630 years before Stonehenge (erected i
Enghand estimated 2000 B.C.) and 2000 years before Mexican Sun Pyramid built1500 B.C.), and over 5000 BC before the fir
western travellers (led by Vasco Da Gama in1498) arrived in Africa (Meredith 2014). There was a specialist in performing thi
important tak (i.e., M&E) to ensure that the Pyramids met certain specific structural and engineering criteria and their
alignment with celestial planets and stars, but also to ensure the completion of the work on time. The scientific details car
taken by the peoplevho built the Pyramids of Giza etc., and the astronomic characteristics suggest that these people were
far advanced in all scientific fields by about 3000 BC. This is, for example, the view held by (Haughey 2014), whotargues tha
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“the history of M&E can betraced back to Egypt in 2570P/ ¢§&R G K G A G & | tie cdnBtdicdi dtie&Sieat & R dzNJ
Pyramidof Giza".AsHaughey(2014)putsit:

"The Egyptians built the pPyramid'shistorical records, which portray that they were marfage@ch pyramid cycle
to oversee their work to completion. Some degree of planning, execution and control was adopted to manage this project”.
Therefore, even though the term M&E was not coined at that time, "there was a monitoring and evaluatiom|évsl'.i
Therefore, as Haughey (2014) concludes, "based on this historical evidence", M&E of projects and project management are
not new concepts.

There is a consensus among authors such as (Kusek and Rist 2008; Clayton 2012, Meredith 2014; Birasa 2019) th
"The Pharaohs built the pyramids with exceptional precision, and that such work would not have been possible without
exceptionally skills managers dedicated to overseeing (i.e., monitoring and evaluation) the work for each face of the Great
Pyramid. Thefact that the pyramids were completed in a specific time and according to the plan suggests there were
managers and leaders behind who were monitoring and evaluating the progress of the building projects when the Pharaohs
built the great pyramids of Giza 2750BC (Haughey 2014).

5.2. ThePalermoStoneandthe Nilometerasthe oldestM&E writingsandinstrumentsin AncientEgypt

One of the oldest written pieces of evidence to demonstrate that the Ancient Egyptians were far advanced in terms of
M&E during theEarly Dynastic Period the Ancient Egyptians is the "Palermo Stone". Schéfer (1902) states that "the Palermo
ai2yS N3 | baSid 2F &aS@OSNrft LIASOSa 2F | tFNHS ofl @4 ol &
writing) on both #&es"). More importantly, regarding the discussion in this article, the Palermo Stones contain the
information about how the Nile River was monitored in Ancient Egypt (from around 3200 to 2350 BC) (Schird 2021). During
the 700 years period, "the height tfie Nile was recorded as 6 cubits and 1 palm (about 3.217 m or 10 ft 6.7 in)" (Clagett
1999). As correctly indicated by Schéafer 1902:

Written in Ancient Egyptian Hieroglyphs, "the Palermo stone has short;byegear accounts of major events that
took pladOS RdzNAyYy 3 GKS NBAIY 2F RAFFSNBY(d LIKINI2aod ¢KSasS SgSy
the shape of a palm branch. The bottom of each register records the Nile heights. In Schéafer's (1902) own words:

[The Nile heights are in ancient Egyptian units of lengths:

Il db3  finger 0.74 inch
= Szp palm 4 fingers
— 3 mh cubit 7 palms

The strokes stand for multiples of the signs. For example,|
ml mh 2 db3 2, means 2 cubits and 2 fingers. This
converts to 2x7x4+2 fingers = 58 fingers = 42.92 inches.

Schafe(1902).ThePalermaStone(PalermoViuseoArcheologico).

Thefollowingis an exampleof the PalermoStone(Figure2) discussedn the abovesection.
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Figure2 ThePalermoStone(PalermaviuseoArcheologico(Sourcehttp://xoomer.virgilio.it/francescoraf/hesyra/palermo.jpg@ndalso
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Inadditionto the PalermoStone there is evidencethat the Nilometter wasthe oldestknownM&Ein AncientEgypt.
6. TheNilometeristhe oldestknown M&Ein AncientEgypt(>5200ago)

There isoverwhelming evidence to demonstrate that the Ancient Egyptians used one of the very sophisticated
scientific measuring instruments known as the Nilometer to monitor, record and evaluate the Nile River's seasonal variations
and their impact on flood and meest (Kiprop 2018). Archeologic evidence suggests that Nilometers originated in Pharaonic
times (i.e., from 3200 BC until 332 BC when the country fell under the Macedonian conquerors). The fact that the Nilometer
was used to measure water levels as eady5200 years ago suggests that nilometers are the oldest known monitoring and
evaluation instruments (Figure 3).

CKS Fylfteara 2F GKAA AYF2N¥IGA2Y KSELISR GKS LIS2LX S A
'Y R LI I NlagrkRofan orlAsatRleaders) ability to record data (daily) and to an#tgsgata topredict whether the
harvest was going to be good or whether there was going to be famine (Mortel 2022) is like current monitoring and
evaluation practices in areas of publpolicies, programmes and project implementation. The skill of predicting nature
(quality and levels of the) floods also played a significant administrative and political role in Ancient Egypt civilisations
because the quality of the Nile River floods etetined the levels of tax paid by citizens in the region in that given year
(Mortel 2022). For example, the average inundation suggested an excellent harvest and therefore more taxes to be collected
during that annual agricultural cycle, a below averagentation would result in famine and less tax collection. An unusually
aboveaverage inundation was catastrophic as it meant that most cultivated land and crops would be washed away (Mortel
2022). The abovaverage inundation would usually lead to massivestdiction of a large portion of the nation's
infrastructure constructed along the floodplain and less tax collection. Trend analysis of historical records about the Nile
River flooding cycles indicates that "one out of four years on average (or about2®#@en 622 and 999 CE, experienced
flooding that did not meet the people's expectations over the same period of about 102 of the years" (Fagan 2010).
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Figure3 TheNilometer usedyy AncientEgypfiansto monitor the Nile Rive?fibod level(SourceMortel 2022).

In fact, ancient Egypt was not the only raestern country with advanced M&E practices in the-pistoric era.
Several authors such as (Mouton, 2010; Shadish and Luellen 2011; Alkin and King 2016; Kabeyi, 2019) havedrigoesl the
of M&E backio 2200 B.C. in China, where evaluations were conducted on employees. Skadisfil991) assert that the
idea of planned social evaluation may be traced back to personnel selection in China around 22@0a8dition, "China
startedinitiativeslike programassessmenin the publichealthand educationsectors irthe eighteenth century'(Alkin2012).

7. Literatureis very scanton the M&E practicesbetween 2200BCand 202BC

However, the Great Wall construction in China in 202 B.C. marked another historical event that influenced project
management. The Qin Dynasty or Ch'in dynasty, which gave its name to China (founded by Qin Shi Huang, who became tt
First Emperor of Qin antkhsted from 221 to 206 BC), is credited for establishing a system in which the labour force was
organised into three major groups: criminals, soldiers and ordinary people. The Qin dynasty commanded these groups. Thit
system, established biye Qin dynastyled to anemergency obrganising, controllingnd centralisingommand structuren
the project execution and monitoring and evaluation practices. The centralised command and control structure in these
ancientChinesdimes ensuredproperwork planningwasdone(i.e., executedand completedon time. Ensuringhat projects
met their objectives when completed required adequate monitoring and evaluation of these projects.

In addition, there is not enough literature on what happened between the 202BC antlstheCentury. However, a
close analysis of the literature shows that some African indigenous people had practices which included some M&E practice:
like what is done today. Such examples include the tradition of Imihigo in ancient Rwanda. It is unaeatmiligo
practices were introduced in Rwanda, but such practices can be traced back to the 15th Century. (Scher 2010) asserts the
wgl YyRI Q& L YA KhkQ2 dzf gréddbl@nal iculiRal gragtice. During tifeudal systenera, especially duringing
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Mutara Rwabugiri reign (approximately 1853/1860895), warriors would publicly vow kill the enemy of the king or
conquering neighbouring kingdoms on behalf of the king or doing some other acts deemed to require exceptional. courage
Once the person who made the vow delivered his promise, he was given a reward (Kugororerwa), which ranged from cows
the king's daughter for marriage, being made ruler of a region or a combination of these rewards. Once he failed to deliver
on the vow, e was either killed or humiliated in a public ceremony.

The practice of Imihigo since the 15th Century confirms Potter and Kruger (2001) argument that the activities
resembling modern/current projects, programme and policy evaluation had existed for nesutyries before the advent of
"modern” programme and policy evaluation in the 1960s. The Imihigo practices, which were part of Rwanda's tradition
before the arrival of Germans (189%19), and Belgian colonisers (192361) (Kayibanda 1962, Uwizeyimana @0Zhow
that M&E was part of Rwanda's cultural practices and cultures. Thel@®t Rwandan government4aunched the course
of Imihigo in 2006 (Scher 2010). Modern Performance Contracts (imihigos) involves the signing of performance contracts
between he President Paul Kagame and leaders at district and local government levels of government (Murasi and
Auriacombe 2022).

According to Klingebiel (2019), the signing of the Imihigos between the President and mayors at the district level act
as a policy margement tool designed to ensure the implementation of national policies at the district level. As in the olden
days of traditional Rwanda, current leaders who succeed in achieving their Imihigo targets are publicly rewarded, while the
ones who fail to delier on their Imihigo face public humiliation and may get dismissed from their jobs Casley and Kumar
(1987).

8. Publicpolicy,programmesand projectsM&E practicesfrom 1700to date

According to Rossi and Freeman (1993) and Babbie and Mouton (2001), padgsgamme, and project evaluatien
like activities although different from ResuBased M&E, Kusek and Rist (2008) were evident in the fields of education and
public health in the 18th Century. However, the following are just a few examples demonstitaingvaluation practices
have existed in almost all government endeavours and have gone through different stages of development and perfection to
become what they are today since the 1790s.

Tablel Developmenprocessof M&E asa practice.
Era | Age | Description
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Ageof Reform/
Measurement
(17921900).

The Age of reform (1792900), also known as the "Age of Measurement”, is said to be the
generation of modern evaluation. During this first generation of contemporary evaluation, eval
mainly focused on "measurement” and favoured statistics and surveys. This era was also characte
performance measurement in schools (Beywl and Gullickson 2022). The U.K. seems to have be
forefront of educational evaluation practices and rhetiological development during this era. Literat
suggestghat it isin that quantitativemarkswerefirst usedin Britainto assesshe performanceof students'
assignments in 1792 (Hogan 2007). Professor William Farish¢{ld®B), is credited fohaving been the
first person to use quantitative mark allocation to exam questions so that he can measure inc
university students' examination performance in 1792.

However, while Prof William Farish's use of written examination and quantitativeingaik said t
be the earliest known official usage of evaluation in education, this does not mean that stu
assessment was first done in the U.K. Fahim and Zoair (2016) analysis of the "Education sysi
practicesin AncientEgyptbefore the end of the GraeceRomanperiod" showsthat practicalexams written
exams, and oral exams were used the main assessment methods to determine whether the studel
acquired the necessary skills in the different educational fields and subjects.

According to Fahim and Zoair (2016) analysis of the education level, its objectives, teachi
learning, as well as its assessment methods during the Gifeeatan era (i.e., 332 B85 AD) (i.e., 1C
years period after the Persian rule over Egypt, 3453495AD)"; shows that systematic teaching i
systematic evaluation or assessment of student's academic performance was being practised. Acct
Fahim and Zoair (2016), during the Gra€wman Period, all Egyptian children, including immigrants
as the Jewish Moses in the Bible, had to gain different kinds of scientific knowledge to be conside
educated and ready to perform their societal roles. In fact, as Fahim and Zoair (2016) put it, "The Ht
education systems and processes,drited by current generations from the ancient Egyptian and Athe
models, has kept its manners with less to no fundamental changes. In fact, it is often argued that 1
small modifications which occurred in teaching and assessment methods ocoduréty the Roma
Period. Otherwise, the influence of the Egyptian educational model was more than that of the |
model. If one takes into account Fahim and Zoair (2016) argument, it becomes clear that the
quantitative marks introduced in 1792 William Farish (17534837) to assess the performance of Bri
students' assignments (Hogan 2007) was not a new assessment method, but most likely a
assessment method of the methods that might have been in use in Ancient Egypt many millenne
William Farish's (1753837) said invention.

Therefore,while the Ageof Reform(17921900)or "Age of Measurement"evaluationwas primarily
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developedand practicedin the contextof educationin the U.K. andorobably inthe U.S. inthe 18th Century
(Beywl and Gullickson 2022), evaluation practices during this era were heavily inspired by other dit
(suchasagronomywhich used"rigorousexperimentsin plant cultivation" (Ross2004),and the monitoring
and evaluation of theNile River flooding seasons which have been practised many millennia in A
Egypt as already mentioned in previous sections of this article.

19th Century:

The 19th Century seems to have been dominated by two countries, namely the US and the
these two countries M&E evaluation studies were undertaken commissions appointed by governm
YSI adz2NB (KS adz00S8S&da 2NJ FILAEdzNE 2F 3I2@8SNYYSyi
health sectors. At that time, the U.S. governrhappointed many "Presidential Commissions” to cont
largescale evaluations, examine evidence and judge various programmes, including agriculture, t
agricultural practice yielded the most significant crops. The studies conducted in the early BpQaBbe
American government are often regarded as the first governntiven evaluation study (Chellims
2006). In 1815, the U.S. by the Army Ordnance Development developed evaluation regulations, w
recordedas the first formal evaluationactiviies (Rossieet al 2004). Schoolperformanceevaluationwas
popularisedn 1845,when itwasformalisedfor the first time at BostonUniversity,U.S.(Rossieet al 2004).

1917:TheGantt
chart by Henry
Gantt (1861
1919):

1917wascharacterisey developmentof project managementools suchasthe GanttChart,which
facilitated M&E practices. Created by Henry Gantt (:8819), the Gantt chart is widely used in proj
planning, implementation management and evaluation (Haughey, 2014). M&E prsabgoefited from the
development of the Gantt Chart as it became a tool for monitoring the progress of programmes and |
activities(Kabey2019).

Ageof Efficiency
and Testing
(1900;1930):

During the 1901930 period, scientific management waentered on observation, quantitati
measurement and analysis, and efficiency and effectiveness. The 1930s also saw a significant chau
public administrationspherewhen the Americangovernmentallocatedbetween $40 and $50 million for
evaluationresearchin Agriculture,educationetc., by the Americangovernment.

TylerianAge
(19301945):

The Tylerian Age (193045) era, or the posiVorld War Il period (1939945), was the catalyst fi
spreading western evaluation practices to developiogntries, especially those that depended on fore
aid. Western donor agencies and global financial agencies especially the IMF and the World Bank
evaluation an essential programme management tool. M&E became conditional for providing firfand
material) aid to aiedependent countries. As a result, evaluation "began to emerge both at the country
and in the U.N. system in the early 1950s (Mouton 2010). This period is called the Tylerian AgEdR)
because Ralph W. Tyler (190994) and his colleagues championed the importance of evalu
government programmes to find out whether they have accomplished their stated objectives (V
2010). The work of Ralph Tyler and his colleagues was "the catalyst in establishing evaluatidisgsct
field" (Potter and Kruger 2001). The need for monitoring and evaluation of public policies and progr
resulted from the Great Depression of the 1930s, which caused many western governments to i
their budget spending on social and @omnic programmes to assist with the recovery of their econon
There was a need for objectilmased tests to ensure the effectiveness of these government ¢
programmes in solving the soe@wonomic problems facing many western citizens during aner dfte
Great Depression of the 1930s. Ralph W. Tyler's (1994) influence was mostly felt in the tiéslthgfanc
measuring the performance of education programmes and school curriculum. He is credit
transforming the idea of testing and measurement into a global concept that is now called eva
(Education Encyclopaedia 2022). The (12805) wa also characterised by Longitudinal systematic s
(education, U.S.): For example, in 1941 Ralph Tyler presented the result of agesglmvestigation of a
educationalobjectiveand themeasuremenf their impact. Someonsider Ralpyler to bethe catalystof
a processthat led to the establishmentof evaluationas a distinct field or practice and study (Alkin and
Christie2004).

The Age of
Innocencg(1946
1957)

During the Age of Innocence (194857) period, Americans mentally moved p&gorld War Il anc
the Great Depression (1930s) and started making monitoring and evaluation part of the gove
policiesand programmesDuringthe Period(1956/7), M&E greatlybenefitedfrom the developmentof the
CriticalPathMethod (CPM).

9. Conclusiorand recommendationswhat doesthe abovehistoricalreview tell usabout the origin of M&E asa practice?

The objective of this paper was to use the Secondary Data Analysis (Archival Study) approach to provide a systemati
and chronologicahnalysis of the available literature to trace the genesis of public policy, programme and project M&E
practices. The study suggests that M&E was practised many years ago in the animal and ancient human kingdoms. Th
findings also indicate that "to appraisexamine or simply evaluate the relative significance of a phenomenon is part of the
human natural and intrinsic phenomena. This finding suggests that M&E is as old as humankind. Thus, one must find ou
where theearliest human beings haymen found to kow theorigin of M&E practices. Archaeological and historical records
showthat the earliestHomosapienseverseenare on the Africancontinent. Thissuggestshat the oldestM&E practicesused
by humans, such as roastintgeat to find out whether itests better, or theuseof a stick by human ancestors, such as Homo
Sapiens, to measure and assess the depth of a river to avoid drowning could have originated from Africa. This finding is also
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supported by the literature, which showkat M&E practices, such as systematic evaluation of crops, have been recorded
bout 5000 BC in ancient Egypt. This is the time Ancient Egyptians built the Pyramids of Giza. Old records such as the Palerr
Stone show that the Pharaohs who built the pyramigpt records, especially on the Parlemo Stones, showing that there
were managers for each face of the Great Pyramid. These managers were responsible for overseeing (i.e., monitoring ant
evaluating) the work to completion. While the literature reviewed atbow that M&E was commonly practised in Ancient
China as social evaluation with government staff selection in China early as 2200 B.C.; the fact that the Palermo Stone
contain information about how the Nile River was monitored in Ancient Egypt (frormdr8200 to 2350 BC, approximately
(>5200 ago), is further proof that M&E practices originated from the Ancient African people who inhabited the northern part
of Africa during this era.

In addition, while there is not enough literature on what happened kexw the 202BC and the 15th Century, a close
analysis of the literature shows that some African indigenous people had traditional M&E practices, such as the tradition of
Imihigo in ancient Rwanda back in thBth Century. These traditional M&E practicediinied someM&E practices similar to
what is done today. Furthermore, while ancient M&E practices in the ancient animal and human kingdoms are necessarily
different from modern (or current) M&E practices, it can be safely concluded that current publig,pmégrammes, and
projects M&E practices that have existed since the early 1700 have their roots in M&E practices that existed for many
millennia ago. For example, many people roast meat on the fire the same way, and the early humans roasted itriir the fi
time for the same reasons. The fact that practices similar to programme evaluation were evident in education and public
health in the 18th Century further proves that M&E practices are not new.

However, the analysis in this paper shows that Ancient Ndgdttices went through many stages of development,
refinements and perfection from the Age of Reform/Measurement (:I920) to become ResuiBased M&E, or Evidence
Based Evaluation (EBE) in the 20th and 21st centuries, the evidence presented ipd#nidgraonstrates that the genesis of
public policy, programme and project M&E practices is routed in Ancient African traditions.
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Abstract The purpose of this desktop study was to examine the efficacygufvernment technologies and the obstacl
to their efficient use. The researchers assessed how wegtvernmentaffected service delivery, how it might result
cost savings and the advantages and difficulties of adopting and using it. The study also looked at the advantage
e-government to investigate this.-&ficiency in providing services was demontgthby greater citizen involvement an
interaction with the local government, increased openness and accountability, and cost savings. The study reve:
the use of egovernment improves traditional methods of conducting business and providing sewltie also enabling
access to information and services online, reducing the need for rework, increasing transparency and accountab
encouraging citizen participation. The ineffective use @fogernment in local authorities was hampered by &laé
funding, inadequate enabling infrastructure, low ICT literacy levels, and the digital divide, among other factors,
evidenced in this study, that-procurement leads to cost savings, thus it affects cost reduction strategies positively.
e-procurement reduces inventory costs.

Keywords:E-procurement,costreduction,servicedelivery,localgovernment

1. Backgroundf the Study

In this modernday digitalised world, the traditional tendering approach is increasingly becoming outdated and
irrelevant. Procurement operations need to be handled by digital platforms that streamlines the procurement process,
thereby enhancing the speedf decision making and delivery, thus creating opportunities to generate value and save
resources. The demand for paperless business processes by the government and private companies in Zimbabwe has se
the emergence and development of many commerciatredering.

2. Literature Review

The study comprises a theoretical framework of theories which justify the existence of the problem statement,
particularly e tender systems and the effectiveness of procurement decision systems. It then proceeds through tuabncep
framework which maps out the overall investigation, to accurately review the relationship between two variables in the
study. The last section of the review is that of conceptualizing the evidence already propagated on weaknesses of manua
tendering, evidence that justify the adopting of-tendering to curb the weaknesses of the former and lastly, to examine
evidence on challenges in adoption oftemdering systems in procurement decision making as well as evidence on
recommendations already in suggiest.

3. Whatrelationshipexistbetweene-procurementand costreduction?

According to a 2007 study by Adrienne Selko, the cost of turning requisitions into orders was reduced by 62 percent
because of g@rocurement. Eprocurement has enhanced cost reductioard helps streamline internal processes while
increasing supplier relationships, according to a 2012 study by Aberdgaoc&rement helps you save money by avoiding
duplicative purchases, taking advantage of volume discounts, and avoiding expensed tela@perbased systems (for
example, the cost of stamps to mail your paperwork).

3.1.Relationshifpetweene-procuremeniandservicedelivery

Better service delivery to residents is one of the goals of electronic governance. Such an approach can help the
government streamline its procedures, connect all the stakeholders, and lower operating and administrative costs, all with
the overarchinggoal of increasingservicedelivery. Egovernmenttechnologycan improve servicedelivery by introducing
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methods for citizens and governments to communicate effectively with one anothgov&rnment has had a big impact on
public administration, changing the environment in which it operates, bringing in new concepts and methods, and changing
the relative weightings and relationships between its numerous systems. In a descriptive research typology, (Chukwuemeka
et al 2018) ad (Ibikunle et al 2019) found a strong correlation betweegogernment and service delivery. This is due to

how much less time is wasted, there are less delays and mistakes made by employees when doing their jobs and providin
services thanks to ICT.

According to (Chadwick 2016)%gevernment technologies promote effective governance processes, expand public
access to information, and improve government accountability to the people. Governtmébovernment (G2G),
Governmentto-Employees (G2E), Goveranm-to-Business (G2B), and GovernmémCitizens (G2C) are the four main e
government service delivery interactions that apply to local authorities, according to (Ahmad 2019) and (Sharma 2017).
These interactions are discussed below.

3.2.Governmentto Govenment(G2G)

Refers to the electronic correspondence between government departments, offices, and agencies that is based on a
government database (Sharma 2017). Solinthone and (Rumyantseva 2016) claim that G2G services occur on both a local a
internationd level. The usage of online communication and collaboration, which enables the exchange of databases and
resources, improves process efficiency. This program intends to speed up government procedures by lowering the cost of
providing services and enhangiinternal operations within the public sector. It helps with resource management, including
how human and financial resources are used, monitored, and evaluated.

It couldalsobe usedin away that enhanceghe government'scapacityto createandimplemert the plans andpolicies
required to successfully cargut its obligations. For instance, a G2G connection will be possible by ICT between the KCC and
the Ministry of Local Government, Public Works, and National Housing.

3.3. Governmento-Citizens (G2C)

Thiskind of service includes any efforts carried out by the government or its agencies that are intended for the
general population. (Amuche 2019) asserts that the deployment of electronic government improves the delivery- of high
quality services. Citizenseagiven the chance to participate in governmental processes and help shape policies that affect
them through the use of ICTs; this is sometimes referred to as enhancing democracy or participation. Since it enables
appropriatecitizengovernment participatn, G20s sometimes considered as tpemary goalbf e-government. On th@ne
hand, this boosts the accessibility and availability of public services while also improving their quality. Thanks ticiis ch
based system, citizens can seledten, fromwhere, and howo connectwith the government. Government information and
services are easily accessible to the public at all times and from anywhere. In a descriptive study, (Gatobu and Mu}hini 2021
claim that the governmento-citizen model has had aggiificant and progressive impact on service delivery, leading to
increased customer satisfaction. The vast majority of government services should be delivered online as a result of the
implementation of egovernment.

The transformation drive of public séce delivery has made the most significant progress in the following areas,
among others: grocurement, einvoicing, epayment, elicensing, earchiving, etendering, etaxation, edemocracy, e
submission, &ompliance, eassessment, -articipation, ehealth, and online company registration Web portals can be used
by the government to disseminate information, for example by making downloadable forms available online and hosting
public training courses there.

3.4.Governmento-Business(G2B)

G2B is a relatioghip between businesses and the government where government agencies provide services and
information to a business via government portals, according to (Suri and Sushill 2019). Through G2B, businesses an
governments may communicate.

Various services atteansferred between government and business in G2B transactions (Solinthone and Rumyantseva
2016). As a result, the business sector is able to contribute to the development of policies and stay informed about
information from the government, such as memesjicies, rules, and regulations.

This model states that some instances of interactions between the government and business include projects,
purchases, taxes, bids, electronic auctions, and the delivery of budimessed services online. This projeds@aims to
improve and streamline interactions between the government and the commercial sector. In addition to these, it also covers
regulation, procurement from, general services to, and digitization.

3.5. Governmentto-Employees(G2E)

Thegovernmentwhichis by far the largestemployer,needsto engage withits employeeson a daily basisjust like any
other enterprise.Employeesand the companyhave a mutually beneficialrelationship.Oneinstanceof G2Eengagements
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the online information sharing between the KCC and its employees via websites and intranets. A G2E system ddployment
improved government services, according to (Mapano and Caballero 2018), demonstrates equality and equity to employees
of local government units in terms of workload distribution and the provision of rewards and recognition. Government to
employee serges boost efficiency, accountability, and service quality in addition to managing internal communication more
effectively (Rao 2017).

4. Effectivenes®f e-governmentsystems
4.1. Accesso onlineinformationand onlineservices

ICT has a huge impact on access eqdity in public services because it offers a mode of access that is substantially
more affordablethan theconventional facdo-facetechnique. As a result dhis influence, IChas been utilized for thgood
of the public in numerous nations. Simpleska could be easy to do if one has internet access to government information.
The public benefits from easy access to the most recent information available without having to spend a lot of time or effort
getting it, and it is practical and economical farterprises. Egovernment streamlines processes and makes it easier for
organizations in theublic sector to access government information. Therefore,uhienate goal ofe-government is to offer
residents a larger choiacaf public services in an efficieand costeffective manner. Onlinservicedelivery reduces theeed
to repeat the same action, which would otherwise waste resources and limits the faults that come with manual service
supply.

The efficiency of online service delivery benefits local guwents. (Aritonang 2017) asserts thatgevernment
strengthens and improves servidelivery. According to Visser and Twinomurinzi, sldeption ofe-government as a tool for
service delivery will undoubtedly aid in the enhancement of government senkegsvernment systems are used by the
local government to transmit information and provide services online. Additionally, it makes it possible for everyone in the
nation to have equal access to information via the internet and websites. Bryman asserthdhaiplementation of an e
governance system enhances service delivery. Citizens in various regions of the nation can access council services fro
anywhere and at any time by using alg@vernance system.

4.2. Improvedtraditional methodsof transactingand servicedelivery

Traditional papetbased methods make way to the use of information technology when technology is employed to
supply services. The results of a study by Obi, Uzor, and Chukwurah (2020) shovgdlvatrenent has facilitated service
delivery,which is evident in the ways and manner in which the traditional methods have been transformed as government
staff are trained to easily use electronic tools provided in order to effectively and efficiently serve the public in the bes
possible paradigms;ausing a positive increase in the quality of service delivegovérnment refers to the use of the
internet as a platform for financial transactions, communication, and service delivery with the general public, the private
sector, and other governmentantities. (Obi 2020) assert that the transformation of traditional methods shows how easier
service delivery has become thanks tg@ernment. The Internet, mobile computing, and wide area networks are some
examplesof thesetechnologiegNgonzi andsewchurran2019).Localgovernmentshaveaccesgo online bankingfor financial
transactions, ebilling for calculating monthly ratepayer invoices, and the ability to email and SMS ratepayers. In addition to
Ecocash, ratepayers can pay their bills online giglointernet banking. Customers can go to the local government's website.

4.3. Improvedrelationshipbetweenlocalauthority and citizengpromotingcitizenparticipation

A local government and its residents can engage more effectively thanks tegameenancesystem, claim (Gatobu
and Muthini 2021). Interactions between local governments can be facilitated and improved by the establishment of an e
governance system. Employee commitment and emphasis on service quality are made possigterbsnment. It offes an
interactive website for information transmission and receipt, convenient service, anddaviag facilities (Akpan 2020).
Because the council will be able to respond to its citizens' needs more promptly, this can boost citizen trust and enhance
relations. By offering services every day of the week instead of only during the council's regular business hours, it also save
time. Egovernment, in Saugata's opinion, helps individimienhancing their access mounicipal data and enabling theta
interad and participate. According to (Aritonang 2017), the advantages -gbvernment include increased citizen
participation, improved accessibility, and higkirality services. By providing easy and improved access to local government
information and the abiity to quickly interact and participate in the governance process, the effective implementation of e
governance systems in local governments and the sharing of information with various stakeholders results in citizen
empowerment.Evenin the processesisedto createthe budget,citizensand other businessactorswill be ableto participate.

4.4, Greatertransparencyandaccountabilityof the localgovernment

E-government helps the local government by increasing transparency and accountability, claims €B2&kg. The
public's accessto, understandingof, and utilization of government information are all included in the concept of
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transparency. As such, transparency requires a populace that can obtain, understand, and use infopneadied by the
government (Marufu and Manenji 2016). This may imply that public authorities must uphold their specific obligations, such
as procurement procedures and tendering, in a transparent manner.

Increased transparency and accountability in locavegnment operations and interactions with citizens and
stakeholders are also facilitated by the use ejavernment systems in local authority processes. A lot of transparency in a
localauthority's operations tdhe publicis provided bythe sharingof information likecouncilaudited financialeportsto the
public online for review and processes being accessible to the public. Accountability is the capacity to outline what
happened, provide an explanation for decisions and actions, and support thodsiothsc and actions. ICT in local
governmentsincreasesaccountabilityby educatingstakeholdersand givingthem daily accesgo the mostrecentinformation.
Stakeholders include the federal government, municipal governments, civil society, and citizertterlfor stakeholders to
confirm and concur with the council, local governments are expected to provide financial statements online, through
websites, prior to publication. Since people will be aware of what the local governments are planning, tiisredse
effectiveness and stakeholder input and develop a sense of ownership. The use of iit@seet techniques to involve
citizens in the policynaking process serves as an example of government accountability and openness (Silonthone and
Rumyantsev2016).

5. Differencesbetween manualtenderingand e-tendering?
5.1.Manual Tendering

When using a manual procurement process, electronic commerce activities are not being carried out as swiftly and
cheaply as anticipated. (De Boer et al 2002) hinted thatniiamual method is also prone to data loss, managerial override,
and collusion because it depends on human contact and paperwork. Steward accountability and transparency have
deteriorated as a result of manual processes, which promotes corruption. Stakeleidagement has also very low (Ruikar
2002).

6. Whiche-tender solutionshavebeenpresentedto date?

E-Procurementencompassea vastarray of web-basedtechniquesand softwaretools that businessesisefor contract
management, contract awarding, and othprocesses that span the entire process of purchasing the resources they need.
According to (Anumba 2002), (Ruikar 2002), and (ITCBP 20@8idering is included in-procurement, suggesting that it
also employs virtual operating procedures.

According to(De Boer et al. 2002), there are many different types of procurement, includiagdering, ereversing,
e-auctioning, Wekbased ERP-®IRO (Maintenance, Repair and Operating), aridferming. Etendering was characterized
as the webenabled automation ba Request for Proposal (RfSB)le tender advertisement, automated bid receipt, and
automated analysis, comparison, and supplier selectiotenBering is a tool and enabler for business that entails using
electronic technologies to automate and expedie organization's procurement operations.

6.1. UmucyoSystem

This is an outstanding electronic portal that houses the tender advertisement and notification of accepted tenders as
part of Rwanda's #endering solution. Although the system provides an online katplace where suppliers can sign up and
submit bids, it does not automatically evaluate tenders, which is important for improving openness and accountability
throughout the entire procurement process. The system lacks evaluation methods for making riecssioh as-auction
system's price ranking of bids or extra supplier advantages such critical route analysis.

6.2.GeBIZ

A system created in Singapore's public sector to automate the government's and its suppliers' purchasing decisions.
Although the system kws suppliers to register for bidding and selects the best offer based on the lowest price, additional
quantitative and qualitative factors like the net price, time of delivery, or product quality are still not integrated.
Furthermore, it does not estaklh a central repository where suppliers might constantly login and communicate with the
state. It does not include a blacklist file or a thorough ranking or scoring system for bids.

6.3.EPIQ

EPIQ stands for Electronic Procurement Information Center (EPICgb#ased paradigm for purchasing with
improved document management connected to the application for the procurement process. All supplier data, fulfillment
records, and any further supporting documentation are all recorded by the system. Registeredarsaisaread, upload,
print, and fax procurement papersvia the system.In essencethe systemis deficient in the integration of essential
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procurement procedures, such as evaluation, ranking score, and integration with the purctiepargment as the need's
initiator. It is missing features like the Five Star Suppliers and the Blacklist File (FSS).

6.4. TenderTiger

Tender Tiger promotes a business's goods and services, and it has a sizable, regular audience of about 10,000 buye
from the public and privatesectors who use it to publish tenders and find Suppliersa Aesult, the system works as a global
network that links suppliers and buyers. But because the systems are not personalized, they do not include unique
procurementproceduredike automatedevaluationand selection blacklistingand contractawarding.Thesystemsalsodon't
have automated negotiation processes.

7. Challengeso effective useof e-governmentsystemsasaway of enhancingservicedelivery

While there are manybstacles to using and implementinggevernment initiatives in developing countries, the
severity of these obstacles varies depending on the situation (Mustafa et al 2020). These issues can be grouped into the
following categories:

7.1.Infrastructure

Numerousstudies have found that underdeveloped countries lack the infrastructure needed to properly deploy e
government projects (Baheer et al 2020; Hanenal 2020; Kanaan et al 2019). Qufehe important egovernment enablers
that a government needs to prittize is ICT infrastructure. Due to problems including low fixed line telecommunications
penetration and limited electricity,-government is not widely used in thmation. Accordingto a report by (Samboma 2019),
local governments confront the followingifficulties: insufficient network connectivity, inadequate IT infrastructure,
unreliable access to telecoms and the internet, and low internet adoption. The process of transforming, storing, and
distributing data that has significant value and is requif@ddelivering egovernment services uses the ICT infrastructure as
a tool. According to (Gisemba and Iravo 2016) research, technology is by far the most important factor influencing how well
e-government platforms offer services. This situation has lefeevice gap in-government. Third, it can negatively impact
the performance of egovernment systems, making it difficult for users to receive higher quality services. Inadequate
infrastructure hinders the delivery of-government services by acting asriders to government agencies providing e
services. Second, it reduces demand f@owernment services by preventing people from accessiggwernment services.

7.2.Digitaldivide

The "digital divide" is causing service gaps in developing nations, payculaen it comes to the utilization of-e
government services. Internet users have a competitive advantage over those without it (Alabdallat, 2020). The "digital
divide,” which refers to the lack of or restricted access to electronic services and congguipment among citizens due to
economic factors, a lack of skills, and the location of inhabitants, is seen as a major barrier to the implementationafnd use
e-government (Alabdallat 2020; Chipeta 2018; Idoughi and Abdelhakim, 2018; Twizeyimana amdsé&md2019). As a
result, only those with access to the required technology and the ability to ts@éces can accept and usgevernment.
Peoplewho lack access to ICTs aheé necessary IC3killsare unableto usee-serviceswhich prevents thenirom benefiting
from egovernment initiatives carried out in their service areas (Haider et al 2015; Twizeyimana and Andersson 2019;
Verkijika andDe Wet 2018).

7.3.Funding

Becauseéany e-governmentprogramrequiresfundsto launchand sustaine-governmentprojects,"financeis essential
for a successful -government implementation (Apleni and Smuts 2020). With a few notable exceptions, most
underdeveloped countries have difficulty funding thehgevernment initiatives. According to (Aritonang 2017), a latk
funding prevents the successful implementation and use -gbeernment. In order to build the necessary infrastructure,
increaseneeded capacity, and offéhe necessary trainingjnancialresources arerucialand key factorsGovernments want
to build egovernment, yet often lack the resources to make ideas a reality. This results in a funding problem (Fasheyitan
2019; Ziba and Kang020). As a result, mostgovernment initiatives receive the majority of their revenue from donations,
especially in auntries in Africa. When -government implementation is dependent on donor funds, it typically leads to
unsustainable funding when the funding is withdrawn, which hinders implementation progress (Khadaroo et al 2019).

7.4.Resistancand Lackof userawareness

According to several studies, resistance to change poses one of the biggest obstacles to the efficient -use of e
government technologies. Some people think that an organization may be threatenedjtsyeenment. The major reason
why employees are frustrateand afraid is because they believe the new system will have a detrimental impact on their
ability to stayemployedor to keeptheir position. Lackof userawarenessand low ICTliteracy levelssubstantiallyimpair the
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efficacy ofe-government systems in the delivery of services by local governments. According to (Kanyemba 2017), residents'
poor literacy levels continue to have a detrimental impact on how well they tgavernment platforms.

(Lawan 2020) noted how the utilizatiori @government is significantly impacted by ICT illiteracy. According to Hayat,
a lack of user understanding can prevent ICT from being used effectively in the public sector. If the vast majority ed intend
users are unaware of these apps, nobody willizgi them, and the @overnment systems become obsolete. For instance,
citizens will continue to seek information and services from personnel at government offices if they are not familiar with a
local authority's website.

7.5.ResearclGap

The use of ICT information processing has been shown to edify the entire procurement process, making it more
effective, secure, transparent, and responsible, as noted by (the B&C Watch, 2001), (Georgieva 2017), and (Piera et al 2014
The main objective of procurement autation, accordingo (NSW Government, 2003), (Raventoand Zolezzi 2015), Kajewski
and Weippertand other sourcesjsto promote efficiency,opennessandaccountability(2004). Despit¢he manyadvantages
of the previous manual procurement system and the outdated ideas, it is still debatable whether these systems effectively
integrate all the procurement procedures necessary in the contemporary business environment. Automatic tender
assessmentssuch as bidder ranking and scoring, blacklisting, automated selection, and contract awarding, are missing from
the earlier systems. Few academics, with a primary emphasis on security considerations, were able to generalize the
predicted outcomes of a moderprocurement campaign. A single repository that enables genuine suppliers to gradually
login and update their business profiles was absent from the bulk of earlier systems. Furthermore, existing systems lack the
capacity to include negotiating procedures well as the full supply chain of a company. The researchers want to take
advantage of these shortcomings in order to make a thoroughtieed proposal to problems with procurement in state
institutions.

8. Conclusion

Despite the advent of government mag years ago, local authorities continue to struggle as a result of employee
reluctance to change. Limited time and finance availability, as well as resistance were obstacles to the study's completion.
The ineffective use of -government in local authorite was hampered by a lack of funding, inadequate enabling
infrastructure, low ICT literacy levels, and the digital divide, among other factors.

9. Recommendations

1 Computer literacy should be made a requirement for all public employees and civil servantslatekdl of
government, including municipal, state, and federal, by the government enacting ICT laws. The policy should also
include initiatives to educate public employees about ICT and computer literacy.

1 Government should provide subsidies to help loaalegnments build egovernment systems when they don't have
enough money.
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Abstract Many businesses choose to employ information technology to develop and improve their operation:
improvementof public services has also benefited from the usage of information technology. Such efficient infori
technology in the commercial, public, and private sectors can have good effects in addition to introtazeugls anc
new vulnerabilities in a fullputonomous system. The purpose of this study was to examine the efficacgafeenment
technologies and the obstacles to their efficient use. The study adopted a quantitative research approach and dz
collected using questionnaires. The use ajogernment has been shown to improve traditional methods of conduc
business and providing services while also enabling access to information and services online, reducing the
rework, increasing transparency and accountability, and encouragiimgre participation. The ineffective use of
government in local authorities was hampered by a lack of funding, inadequate enabling infrastructure, low ICT
levels, and the digital divide, among other factors. In conclusiegovernment and impved service delivery have
positivelink, as indicatedby the Pearson correlation coefficient 8fL,9percent that was found between thsvo variables
in the research problem.

Keywords:E-ProcurementCostReductionservicedelivery,localgovernment

1. Introduction

The manual procurement approach has historically been shown to be ineffective at completing and achieving
procurement goals in the allotted times and budgets. The tendering decision cycle, from the submission of bids by suppliers
to the intemal processes of grading, selecting, and approving the best provider to deal with, is handled more slowly by the
manual approach. Transparency, accountability, and consistency are further lacking in the manual tendering procedure. Tc
effectively provide ezellent service delivery, organizations and nations must stay up to date on all advances brought about
by new developing technologies, globalization, population expansion, and modernization. The focus of this study was
therefore to investigate the abilitand extent to which dender evaluation systems can lead to value addition, through
reduction in costs and effective cost management.

2. Backgroundbf the Study

According to IFRS 3, a business is defined as an arrangement with inputs, transformatioostpartsl Therefore,
each business arrangement needs inputs to convert itself, and these are purchased at a certain cost. The traditional
tendering system typically relied heavily on paperwork, routine phone calls to suppliers for updates, etc. to mamage th
procurement function and ensure that the client received the necessary goods and services from one location to another
within the agreedupon time frame and quantity. Therefore, the previous tendering system's main objective was to simply
buy inputs at he right time, the right price, and the appropriate amount.

a2NB ALISOAFAOFffe la &adAllzZ I GSR o0& GKS t NPOdzZNBYSyid !
procurement process and these include the preparation stage, the advertisemeage,sthe bid evaluation stage, the
awarding and contracting stage. The first stage, the planning stage involves activities such as determining the choice o
procurement to use, preparation of solicitation documents, deciding the type of contract to erasgakastly preparation of
biddingdocuments.Stagenumbertwo of advertisinginvolves publication gbrocurement opportunities in lingvith section 8
and 10 of Procurement Regulation (2002), activities including gazetting and publishing in local newgpaparation and
dispatch of letters foSpecial Formal Tender in line with the regulations and issuanbiElding documents. Moving to stage
three of bid evaluation, the entity procurement team and board sit down physically, to evaluate bids in Imeegiton 8
and 10 of the ProcurementRegulationsaswell assection 15 to 20 of that sameact. Accordingto the act, bid evaluation
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entails opening bids and entering into possible negotiations with the bidders. Stage 4 of public procurement Act does not
have many processes as it is just the stage where an approved bidder is chosen and contacted with & affertrac
Specifically, the stage entails approving the bidder, actually offering the contract of engagement, debriefing and allowing
room for any appeals against the choice of award.

The last stage of the Procurement Process, Stage 5 is just an ongoitigucos management practise where
performance obligations are defined and communicated with the contracted supplier. Orders are defined, performance is
rendered, evaluated, payment is delivered, and roismiven forsettling disputes and offeringesolutions.As evidenced, not
only is such traditional procurement system time consuming, but is notably prone to several disruptions from various factors
due to its lack of visibility and consistency. Handling the procurement system as aeshorask rather han an integral
aspect of business operations tends to cause most State bodies to miss out on the merits of a strategic and systematic
tenderingapproach suclas an electronitender system(Alassimand Alfayad2017).In this modernday digitalised worldthe
traditional tendering approach is increasingly becoming outdated and irrelevant. Procurement operations need to be
handled by digital platforms that streamlines the procurement process, thereby enhancing the speed of decision making and
delivery, thuscreating opportunities to generate value and save resources. The demand for paperless business processes b
the government and private companies in Zimbabwe has seen the emergence and development of many commercial e
tendering systems. Gweru city counaibpears to be one authority that can benefit from the adoption of ateritler
evaluation system in several ways. The City of Gweru Council appears to be one of the most visionary councils in Zimbabw
when judging from a mere look at the entities visionssion and core values.

¢tKS O2dzyOAf Q&4 @GA&aA2Yy A& LINRYAySyidte G2 o6S | adzadl Ayl
consistentprovisionof quality servicego the O 2 dzy sekehdarsresidentsand clients.More interestingly the corevalues
seemto be cohesiveand strategicallyalignedwith the city svisionand mission. Amongstthesecorevaluesthe council states
that it endeavors to beustomer oriented, to resemblprofessionalisnat its apex, to bdair, transparent and accountabia
its dealings Essentiallythe city councilhasan e-governmentplatform which offers e-tenderingservicesalthoughthe system
is primitively used. The system enables suppliers to create an account and profile themselutbgyyedn also download
application and be able to print and submit the application forms as hardcopy. That is, the entity does not fully optimise th
use of eprocurement.

3. ResearchQuestion

Isthere a correlationbetweenane-procurementsystemandinventory costreduction?
4. Literature Review
4.1. Relationshifetweene-procurementandservicedelivery

Better service delivery to residents is one of the goals of electronic governance. Such an approach can help the
government streamline its procedures, connectthl stakeholders, and lower operating and administrative costs, all with
the overarching goal of increasing service delivergoernment technology can improve service delivery by introducing
methods for citizens and governments to communicate effedyiweith one another (Alassim and Alfayad, 2017). E
government has had a big impact on public administration, changing the environment in which it operates, bringing in new
concepts and methods, and changing the relative weightings and relationships betitlenumerous systems. In a
descriptive research typology, Chukwuemeka et al (2017) and Ibikunle et al (2019) found a strong correlation between e
government and service delivery. This is due to how much less time is wasted, there are less delaysaked mede by
employees when doing their jobs and providing services thanks to ICT. According to Chadwick (2@i€ynment
technologies promote effective governance processes, expand public access to information, and improve government
accountability b the people. Governmento-Government (G2G), Governmett-Employees (G2E), GovernméaatBusiness
(G2B), and Governmetb-Citizens (G2C) are the four mairgevernment service delivery interactions that apply to local
authorities, according to Ahmad at (2019) and Sharma (2017). These interactions are discussed below.

4.2. Governmentto Governmen{G2G)

Refers to the electronic correspondence between government departments, offices, and agencies that is based on a
government database (Sharma 2QBkpan etal 2020). Solinthone and Rumyantseva (2016) claim that G2G services occur
on both a local and international level. Theage obnline communication and collaboration, which enables the excharfige
databases and resources, improves process efficiefuy.programintends to speed ugovernment procedures by lowering
the costof providingservicesand enhancingnternal operationswithin the public sector.It helpswith resource management,
including how human and financial resources are used, monitorad, evaluated. It could also be used in a way that
enhancesthe government'scapacityto create and implementthe plansand policiesrequired to successfullycarry out its
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obligations. For instance, a G2G connection will be possible by ICT between the KCC and the Ministry of Local Government,
Public Wrks, and National Housing.

4.3. Governmento-Citizens (G2C)

This kind of service includes any efforts carried out by the government or its agencies that are intended for the
general population. Amuche (2019) asserts that the deployment of electronic govetnmenoves the delivery of high
quality services. Citizens are given the chance to participate in governmental processes and help shape policies that affec
them through the use of ICTs; this is sometimes referred to as enhancing democracy or particiSatice it enables
appropriatecitizengovernment participations2Gs sometimes considered as tpemary goalbf e-government. On thene
hand, this boosts the accessibility and availability of public services while also improving their quality.t@hhiskshoice
based system, citizens can seledten, fromwhere, and howo connectwith the government. Government information and
services are easily accessible to the public at all times and from anywhere. In a descriptive study, Gatobu an@2@2thini
claim that the governmento-citizen model has had a significant and progressive impact on service delivery, leading to
increased customer satisfaction. The vast majority of government services should be delivered online as a result of the
implementtion of egovernment.

The transformation drive of public service delivery has made the most significant progress in the following areas,
among others: erocurement, einvoicing, epayment, elicensing, earchiving, etendering, etaxation, edemocracy, e
submission, e&ompliance, eassessment, -participation, ehealth, and online company registration (Akhtar, 2018yeb
portals can be used by the government to disseminate information, for example by making downloadable forms available
online and hostingublic training courses there.

4.4.Governmemto-Business(G2B)

G2B is a relationship between businesses and the government where government agencies provide services anc
information to a business via government portals, according to Suri and Sushill (20t@ugh G2B, businesses and
governments may communicate.

Various services are transferred between government and business in G2B transactions Solinthone and Rumyantsev
(2016). As a result, the business sector is able to contribute to the developmeptlicfes and stay informed about
information from the government, such as memos, policies, rules, and regulations. This model states that some instances of
interactions between the government and business include projects, purchases, taxes, bids, @eatrctions, and the
delivery of businesfocused services online. This project also aims to improve and streamline interactions between the
governmentandthe commerciakector.In additionto these,it alsocoversregulation,procurementfrom, generakervicesto,
and digitization.

4.5. Governmertto-Employees(G2E)

Thegovernmentwhichis byfar the largestemployer,needsto engage withits employeeson a daily basisjust like any
other enterprise. Employees and the company have a mutually benaféd@lonship. One instance of Gaigagement is
the online information sharing between the KCC and its employees via websites and intranets. A G2E system deployment fo
improved government services, according to Mapano and Caballero (2018), demonstratdityegnd equity to employees
of local government units in terms of workload distribution and the provision of rewards and recognition. Government to
employee services boost efficiency, accountability, and service quality in addition to managing iotenmalinication more
effectively (Rao 2017; Ajibade et al 2017; Alabdallat 2020).

4.6.ResearciMethod

In quantitative design, variables including sample size, types of to be collected data, sampling and recruitment
strategies, data collection techniques, datamagement and analysis methodologies, and others are regularly described.

Tablel TargetPopulationand Sample.

Population Total SampleSize Sample(%)
ProcuremenBoard 8 4 50%
ProcurementCommittee 9 9 100%
OtherProcuremenDeptmembers 6 6 100%
Purchasindpept 6 6 100%
AccountDept 8 6 75%
ITDept 6 4 66,6%
Total 45 35 78%

To evaluate the relationship between computer assisted audit methods and the type, scope, and timeliness of audit
operations, the quantitative technique was used in this study. In Robson'sopinion, quantitative researchis appropriate,
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particularly when examining the link between variables (2002). Cooper and Schindler (2006) assert that since the participant
replies are sorted, categorized, and convertechumbers for statistical analysis, this procedure shouldn't affect the study's
findings. Survey research has been shown to be extremely dependable (Babbie 2004).

5. Results
5.1. Descriptivanalysis

The mean is a descriptive statistic that examines the aveddge given dataset. The researchers made use of the
Likert Scale responses and coded them in IBM SPSS. However, the researchers first grouped the responses into two grou
under the variables. One set of questions sought to investigate the presence ofpapciement system and the
subsequent level afinderstanding and usage. Thext batch ofquestions wasonthtdlB3 a LJI2 Y RSy 1a Q 2LIAYA2Y
an eprocurement system affects operations and costs associated with inventories. Such grouping enaléséneher to
compute the mean values for the independent variable and the dependent variable. Table 2 below illustrates the mean
values for eprocurement and cost reduction.

Table2 MeanAnalysis.

DescriptiveStatistics
Mean Std.Deviation N
Cost_Reduction_mean 4.1229 .82848 35
E_procurement mean  3.9357 1.06257 35

Table 2 is illustrating the mean forpgocurement and cost reduction. As coded by the likert scale, 5 is strongly agree,
4 is agree and 3 is uncertain. Thus, the mearcést reduction is 4.1229 implying that most of the respondents were above
simply agreeing that cost reduction is enhanced througpreacurement. The mean for-procurement is slightly lower
because a significant portion of the respondents possess littlendaoknowledge of e@overnment and the entity and
government invest little funds on awareness and motivational campaigns. Table 3 below further illustrates the Pearson
coefficient of correlation.

Table3 PearsorCorrelationanalysis.
Cost_Reduction_mean E_procurement_mean

PearsorCorrelation Cost_Reduction_mean 1.000 .635
E_procurement_mean .635 1.000
. . Cost_Reduction_mean . .000
Sig(1-tailed) E_procurement_mean .000 .
N Cost_Reduction_mean 35 35
E_procurement_mean 35 35

As illustrated by th& able 4, the coefficient of correlation between the two variables is 63.5%, implying that 65,7% of
the variations in the dependent variable can be explained by the independent variable.

Table4 Regressioisummary.
Model Summary
Model R RSquare AdjustedRSquare Std.Errorof the Estimate
1 0.63% 0.403 0.385 0.64997

a.Predictors{Constant) E_procurement_mean
b. DependentVariable:Cost_Reduction_mean

The table above summarizes the regression output as computed thriéBilghSPSS. The table illustrated the R, R
squareand AdjustedRsquare. Rsquared(R2)is a statisticalmeasurethat depictsthe percentageof variancefor a dependent
variable in a regression model that is explained by one or more independent varidblesR square computed is 0.403,
implying that 40.3 % of the variations are explained by the model. An adjusted R square of 38,5% was also obtained from the
analysis. Essentially, a high value of the R square resembles goodness for fit. The sample®resifntia¢ population
parameter is measured using standard error statistics. When an effect size statistic is unavailable, it is especially crucial
estimate an interval for the population parameter using the standard error. The standard error estim#ie model was
65%.

5.2. ExceAnalysis

Gweru city council, being involved in the provision of services to Gweru local residents requires materials to inject in
its operations and production of services and products. This section of an excel analysis atted®tsonstrate how an €
procurementsystemcanleadto costreduction. Asevidencedn the previouschapters,an e-procurementsystemcanhouse
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a negotiation algorithm where only applicants accepting room for discount negotiationsswamit tender offers. The
supplier would be able to agree to the asking discounts, whereas they can also specify the quantity of discount they are
willing to offer to win the contract. Such a negotiation algorithm can be integrated with the economic queatity model
so that inventorycosts carbe minimized. This section follows an experimental approach, although it is still guidgehieyal
norms.

The city council annually requires 10 000 units of material x which is used to purify water. The ssuesiltenders
to invite suppliers, through the online portal. Suppliers are able to apply online and view headlines. The table 5 summarizes
costs associated with material x.

Table5 CostStructure.
Unit Cost Measuremen
AnnualDemand 100000
Holdingcost 0.05 per unit
OrderingCost 2 per order
Purchaseost 1.25 per unit

5.3. Economi®©rderQuantityFormulae

~2(0€E0COM GECEOEIONQ (1'CXD)
EOQ=1 DEE OB IR AL ONQ 62'Q

Given the above formulae and table, the EOQnrfaterial X to the City Council, using information on table 4.5.4 is
notably 894.43 units. A price negotiation algorithm may be inserted as follows:

Negotiationalgorithm
<1000=0%discount
>1000<200G 15%,
>2000=33%(discount

With the negotiationalgorithm,newinventorycostsmaybe computedasfollows (Table):

Table6 Inventorycosts.

Scenarial Scenaria2 Scenarid3
15% 33%
OrderQuantity 1000 1500 2500
Numberof Orders(AnnualDemand/orderquantity) 10 7 4
TotalOrderingCost(numberof orders* costper order) $20.00 $13.33 $ 8.00
Purchaseost(PurchasePrice* AD* (100%- discount) $12500 $10625 $8375
WarehousingCost(0.2* AVunits) $100 $150 $250
TotallnventoryCost $12,620.00 $10,788.33 $8,633.00

Based on computationgrovided above, the optimum order which reduces costs is 2500 units, giving total inventory
O02ala 2F bPyZcood 5SaLAGS GKS FFrOd GKIG AGa o0St2g 6miKsS 9h
the EOQ is below the region thgualifies for discounts. Such mechanisms can be incorporated withito@irement to
better interact with suppliers. The table below summarizes the impact epeeurement on inventory costs.

The Figure 1 is demonstrating that a negotiation algorithm significantly reduce inventory costs, through lowering
the purchase cost and order cost. However, careful analysis would be needed to compare the benefit in cost saving and the
extra storage costs accruing from large and less frequent orders.

It was evignced in this study, that-procurement leads to cost savings, thus it affects cost reduction strategies
positively. Thus,@rocurement reduces inventory costs.

E-efficiency in providing services was demonstrated by greater citizen involvement and tideradth the local
government, increased openness and accountability, and cost savings.

The use of @overnment has been shown to improve traditional methods of conducting business and providing
services while also enabling access to information and aes\anline, reducing the need for rework, increasing transparency
and accountability and encouragingtitizenparticipation.However the study'sprimary objectivewas toexaminethe efficacy
of e-government technologies and the obstacles to their effitieise. The ineffective use of-government in local
authorities was hampered by a lack of funding, inadequate enabling infrastructure, low ICT literacy levels, and the digital
divide, among other factors.

E-procurement and cost reduction in state entitiase positively correlated, according to the research performed in
Chapter 4's findings. Excel and IBM calculations produced a R square of 67 percent. The level of variability within the
researcher'smodel is explainedby the adjustedR Squarevalue, which was 65,8 percent. The mediansfor e-government



https://www.malque.pub/
https://www.malquepub.com/multiscience

Wadesanget al (2023) 6

adoption and service delivery were 3.8767 and 4.2217, respectively, showing that the distribution of responses gathered
using the research tools was not low or ambiguous as indicatetthéoy ikert scale. The respondents' low engagement and
awareness of government contributed to the slightly low mean forgevernment. In conclusion,-government and
improved service delivery have a positive link, as indicated by the Pearson correlagifficient of 81,9 percent that was

found between the two variables in the research problem.
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Figurel Regressiotthrough Scatter.(Source Secondargnd PrimaryData).
5.4.Major Findings

The use ofe-government has been shown to improve traditional methods of conducting business and providing
services while also enabling access to information and services online, reducing the need for rework, increasing transparenc
andaccountability and encouragimg citizenparticipation. Howeverthe study'sprimary objectiveisto examinethe efficacyof
e-government technologies and the obstacles to their efficient use. The ineffective usgafeenment in local authorities
was hampered by a lack of fundinga@equate enabling infrastructure, low ICT literacy levels, and the digital divide, among
other factors.

6. Conclusion

Despite the advent of -government many years ago, local authorities continue to struggle because of employee
reluctance to change. The usé egovernment has been shown to improve traditional methods of conducting business and
providing services while also enabling access to information and services online, reducing the need for rework, increasing
transparency and accountability, and encourag citizen participation. The ineffective use ofgevernment in local
authorities was hampered by a lack of funding, inadequate enabling infrastructure, low ICT literacy levels, and the digital
divide, among other factors.
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AbstractIndia is one of the major coastal nations in the world it has 7516.6 Kne 5422.6 km. The mainland coastli
and 2094 km of island territories. The Coastal Governance is based on accordance with central and state legisla
notification, guidelines issued by the competent authorities from time to time. The Coastal Regulation Zone rul
notifications are prepared by Union Environment Ministry under section 3 of the Environment Protection Act, 19
it's implemented by the State Cetal Management Authorities (SCMA) of the particular coastal stalee Government
revised the 1991 CRZ rules and come up with CRZ 2011 even in CRZ 2011 were unable to make satisfactory
related to the Coastal Development and Coastal Communites.looking at the issue related to CRZ the Governmer
India appointed former secretary Dr Shailesh Nayak of the Ministry of Earth Sciences formed a committee i
Shailesh Nayak Committee submitted its report to the MoEF in 2015. The 6 Member itBmmas per the
recommendation of the committee new CRZ rules were come in to picture in the year 2018 based on the Shailes
Committee dealing with the issue of Sustainable Development based on scientific principles and global warming,
coagal and marine hazard. This research paper is an analysis of various laws and regulations governing an
management in state of Gujarat, India.

Keywords:coastaldevelopmentcoastalregulation,coastalnotifications,coastalauthorities

1. Introduction

The legal management of coastal zone in Gujarat and the authorities responsible to implement the laws. The
increased pressure on environment due to urbanization, overpopulation and industrial activities is constantly demanding
attention for canservation of environment and associated wildlife and resources. Gujarat has 1600 KM long coastline which
makes it thestate with longest coastline. hastwo Gulfs, theGulfof Kachchh andhe Gulfof Khambhat, and theoastlineof
Gujarat is loaded witimudflats, mangroves, coral reefs, saltpans, ports which makes it rich in resources and scenic beauty
but also demands high level of regulation of activities in the CRZ, Coastal Regulation Zone. The present laws which apply
Gujarat are the Coastal ZorRegulation notifications of 1991, 2011, 2018 and the Dandisetmitive zone notification,

2010. The chapter analysis the monitoring bodies and their powers, functions and activities carried out by them for legal
management of coastal zone in Gujarat.

Thefirst Coastal Regulation Zone notification was issued in 1991, to resolves, various ambiguities regulations that
came into existence in the year 1911. Even though the CRZ was in operation the need for a proper coastal zone managemel
plan was felt signifiant provisions to realize and resolve the various issue raised by the stakeholders related to coastal
management and Development. The Government of India has established a committee under the chairmanship of Shailest
Nayak. The committee submitted his w@s in 2015. As per the recommendation of the committee, the coastal zone has
been divided into four categories and subcategories the incorporation of the Shailesh Nayak Committee Reports on the CR.
NB3dzA | GA2ya OFYS Ay &SkyeMdE018.nmy YR AGQa y20AFASR Ay GKS

Noronha andLigia (2004), Due to multiple notifications, rules and regulations for the governance of the coastal area
in the State of Gujarat of defined CRZ's 500 meters from the coastal zone. How these notifications are implemented and
fulfilling the development requirement at coastal management plan of coastal zone given under the Coastal Regulation Zone
1991, 2011 the Coastal Regulation Zone, 2018 and Dandi notification 2010. In the State of Gujarat, the Gujarat Coastal Zor
Management Authofi @ o6 HnHOU FNB f221Ay3 Ayd2 (GKS K2fAadAO0 AYLX SY
authorities in particular area of the coastal zorEhere is a need of research how the CRZ's notifications are applicable and
fulfilling the objects of tle various regulations.

Pinak (2011) assessment and classification of the coastal regulation zone, the article assesses various coast:
NBAdzZ FGA2y T2ySa Ay . KFE@yYylF3aFIN RAAGNAOG 2F Ddz2F N»X G o6& LN
software and higkresolution satellite data (Remote Sensing) can be used to form land use and land cover maps and a digital
elevation model for Gujaratd S E LJf Authgf aimisto establishthat the maps generatingfor this researchpurposeare
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helpful in giving effect to the coastal zone management plan. Author discusses the fact that Bhavnagarhdstnny
infrastructure and development plants salt related industries, ports along with that it is home to various marine species, se
grass, mangroves and has critically semsitive coastal environment. By using techniques like satellite imagery,
photogrammetry, remote sensing, image interpretation the author has identified land use/land cover regions in CRZ.

Author with help of tables, maps and photos have identified the coastal areas in Bhavnagar district as industry,
saltpan, agricultural land, foresmanmade forest, mangrovierest, wasteland, sandy area, river & estuary, marshy land etc.

The data so gathered is represented by usiaggraphs and the land use/ land coveripressed and classified as part CRZ

I, Il, Il and IV areas. Authmgaches the conclusion that GRHEas the highest area of all the CRZs. It has rivers, wastelands,
mangroves etc. CREcovers least area of all the CRZs and is constituted of facilities like roads, water supply ¢tic. CRZ
occupies 2nd highest areasalf the CRZs and GRZconsists of small islands and area not covered under other CRZs.

Buraket al (2004) CRFisthe mostimportant category ofall the CRZs ai$ has mostno. of ecologicallysensitiveareas.

Author is of the opinion that the visual taut that has been generated by the maps can help in better utilization of coastal
resources and reducing environmental harm to the ecosystem. Author emphasises that the maps made using ArcGIS can &
updated by monitoring developmental and environmentativties in the CRZs.

The technique for assessing CRZ in Bhavnagar is remote sensing and satellite imagery which produces geographic
RFEGFr® ¢KS FTNIGAOES R2SayQid RAaOdzaa GKS /w¥% yR AGad Yyl :
district solely and leaves out important costal zones of Gujarat like Dandi and Surat. Although author uses science anc
technology to improve the implementation of CRZ notifications in Bhavnagar district, it is disconnected with the applicable
laws, reguléory framework and CRZ rules and notifications that needs implementation of laws on grassroot level.

Manju Menon et al (2023) CZMAs AND Coastal Environments, this research analysed the regulation of CZMAs (Coas
zone management authorities) in coastadgulation zones of India and how the authorities have engaged with local
communities living in coastal areas. It includes extensive empirical research based on primary sets of data.

The authors have interviewed about 30 members from CZMA and reviewedetbeant judgments of NGT. The
research work highlights issues faced by the authoritiesdiK&ulty in usinghe maps of coastal zone management plans. It
also analysed how CZMA works in different states and states that only 2 states focus on camsar/abastal zones
GKSNBlFa 20KSNJ adlFiSaqQ / %a!a SyR dzZJ RS@20GAy3 YlI22NR{G& 27
work highlights a gap that exists between monitoring and enforcement.

In later part of the research, the authors gggt six reforms for improving management by authorities like providing
clarity on powers of central and state CZMAs, inclusion of local communities for coastal management plans, focusing or
health of coast, giving powers to the district level coastal cdittem established under CRZ notification to enforce the
decisions of CZMA. Lastly, the authors discuss the question of law and empowerment of coastlines of India under the light o
participation and principle of inclusivity.

Cigdem Ciftci et al (2010) Autts recommends that the key to master the implementation of rules for coastal
management is transparency and access to information like recording meetings, maintaining databases, updating the
gS0aArisSa NBIIFINRAYy3I / %a! & Y S Srakiof.raeSreséagizbikOcdncladesRiaNgost bf yhe 2
ailrasS / %al'a R2y QG LINPOGARS F2NJ I Lzt AO AyGSNFIOS LXFGTF
grievances hence it suggests for opening community call centres and interactivéteselybere their grievances can be
settled.

CKS NBaSIFNOK ¢g2N] Aa SYLANROFE &ddzRé 2F [/ %a! a8 FyR Al:
RSttt RSSLI Ay &aLISOAFAO FINBlFa 2F (KS adl 88y akKENBSOGKSBNIOS
coastal areas in Gujarat varies due to change in demography, environmental and cultural significance, the present researct
G2N)] R2SayQi O20SNJ GKS SYLANROIt &aidzRe o l.Si6cR théirgsearcN®orka  f
gl a Lzt A&AKSR Ay @SIFNIunmpI AG R2SayQid O020SNJ §KS AYLI O

{dzZAKYAGF tdz2NPKAG YR ¢Aff alNJdza& onHnmo0 LYyRAIFIQa O21I &
regulatingcoastlines in India under the light of marine environmental law and the developments after 2011 CRZ natification.
It discusses the anthropogenic pressure on the marine environment due to human activities like urbanization, increase in
population, oitrefineries and ports. It also highlights the conflicts between smaller and traditional fishermen and the
industrial fishingdueto competing interests in limited maringrea. It discusses thgositivedevelopment fromthe year 1991
to 2011 and suggests the rafos for better implementation CRZ notifications. It presses the issue of compliance of rules
regarding CRZ and submits that the 1991 notification lacked the spirit of strong implementation, thus it advocates for
increasing comprehensiveness in laying davghts and duties of the persons in the CRZ notification and the enforceability
by the court of law. The article advocates protection of rights of traditional coastal and fishing communities amidstahdustr
development and also giving these communitieslasive rights to manage the coastal esystems. The article concludes
that 2011 notification imbibes provisions for good legislative coastal management practice but its regulatory framework is
such that it harbours many exception clauses that defeatsctinservation and sustainabgmals related to theoastal areas
therefore carefully drafted laws are required for the governance of coastal areas in India.
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2. ¥/ 2 IvaRiyeSiToastaZoneRegulationNotification 1991

TheW/ 2a i f %2 @RI Qotifitafidh §IR91i8 defhed as tharea 500meters thelandward sidegrom the HTL
(Hightide line) and the land between LTL (Low tide line) and HHigh Tide Line being the line upto which highest high tide
NEFOKSa Ay {LINAy3a {Slrazyo ¢KS AYF3IS o0Sft2g akKz2ga GKS A
calculated.

The coatal areas are classified in four major zones i.e.-ICRR4l, CR4Il and CRZ/. The development activities
take place in the area 500 metres landward side from HTL and no development is allowed in the area between LTL and HT
except discharging tréad effluents in sea, pipelines facilities for oil, gas and facilities for carrying sea water for cooling
purposes. This area falls under dRehd is deemed as ecologically sensitive area because it harbours wildlife, mangroves,
breeding grounds formarh £t AFS SGO0O® yR AyOf dzRSa NBASNBS F2NBaidaz ylI
under 1991 notification is CREwhich majorly forms the already developed areas lagioge to the seahore. It consists of
infrastructures like drainag facility, roads, sewage pipes, water pipes. The third category consists of both developed and
non-developed areas which neither falls in @Rior in CRA and which are comparatively lesser disturbed areas falling and
includes areas falling in ruralgmns. The fourth and last category of coastal zone is the coastal stretches of Andaman &
Nicobar, Lakshadweep and other islands which are not covered undef, CR4Zlor CRZ L L ® [ S3IFf al yI 3SY
%B2ySQ Ay {0GFGS 2F DUR2WNYAAVARENE vabHMI YAANFYOSY G 3 C2NBa
of the Environment Protection Act, 1986, which empowers the central government to take steps to ensure protection of
environment, the Ministry of Environment and Forests pasde Notification in February, 199 he Notification regulated
various activities in Coastal Regulation Zone and defined CRZ. The objective of the notification was to restrict activities
related to industries and processes in CRZ area.

2.1. TheGujaratTownPlanningand UrbanDevelopmenfct, 1976

It isthe LocalTownPlanning RegulatioAct fordevelopment otowns inGujarat. Theappropriateauthority underthis
act is an Area Development Authority or the Urban Development Authority. An Area Developgyadrdrity includes
Chairman appointed by Gujarat state government, a Chief town planner, four members from local authority of the
development area, head of the panchayat of the district, two officials as appointed by Gujarat state government, an
individual who is nonofficial and possesses practical experience and special knowledge on Town Planning, a member
secretary who shall be chief executive authority of the Area Development Authority.

Controller & Auditor General of India (2013) The Urban Developratttority includes almost same members as in
Area Development Authority and additionally includes the Public Health Chief Engineer and the Municipal Commissioner of
the Municipal Corporation.

Under the 1991 notification, the construction of buildings or tandward side of the roads are regulated under this
act. These authorities prepare and execute the development plans of towns and local areas as directed by Gujarat state
government by carrying out surveys, levying security fees for surveying docurhetdénanage/dispose property, entering
into contracts and agreements with local authorities, individuals or organizations and carry out development works of the
areas and towns in Gujarat.

2.2. Existing=SI/FARIormsin Gujarat

Underthe CRZ1991notification, the constructionof buildings orthe landwardsideis regulated bythe FSI/FARorms.
The Floor space index, FSI or the Floor area ratio, FAR is the ratio of the area covered by all the floors construcpgaton the
to the actual area of the plot. The \Wal of FSI changes with city type, building type and other feature§ujarat the FSI is
regulated by the Town Planning and Valuation Department which works under the Urban Development and Urban Housing
Department of Government of Gujarat.

2.3. GujaratWaterResource®evelopmenCorporation, 1975

The GWRDC corporation was created to carry out management of ground water in Gujarat and perform functions like
investigating, exploring and recharging the ground water. The organization set up is loc&addhinagar and it performs
its functions under Narmada Water Supply & Water Resources Department of Gujarat government. The major functions
performed by GWRDC includes drilling for water in all terrains, analysing water asdrapikes, constructing reelnge dams
etc.

2.4.GujaratWater Supply& SewerageBoard(GWSSB),979

The GWSSB board is responsible for regulating and developing the water and sewage facilities in Gujarat. It function:
to supply drinking water, install hand pumps in rural areas and fin@ecbemes for proper discharge of sewage. It also
preparesthe draft state plansfor water supply and sewagedisposal.Underthe CRznatification, 1991 the GroundWater
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present in between the Coastal zone falling within 200 m&®@ metre can only be tapped in concurrence with regulations
established by GWSSB.

2.5.GujaratPollutionControlBoard(GPCB)1974

The 1991 Notifications directs that emission of noise, treated effluents, solid wastes from the construction site in the
coastal zor shall be in concurrence with the rules established by the state pollution control board.

CPCB (2001) the office in Gandhinagar, GPCB has 27 regional offices in Gujarat for prevention and pollution contro
The functions of the board have majorly remainedjulatory in nature but the effectiveness of the board has grown many
folds over the years. The major functions of the board are to enforce following laws in State of Gujarat:

wi ¢ KVSter (Preventionand Controlof Pollution)Act, 1974

wrheAir (Preventionand Controlof Pollution)Act, 1981.

wlrheEnvironmentProtectionAct, 1986

wlrheHazardousindother Waste(Managementand TransboundaryMovement)Rules 2016

wTheCoastaZoneRegulatiorDeclaratiorNotification,1991S i O ¢

2.6. TourismDepartmentMinistry of TourismGujarat)

The 1991 Notification says that for construction of hotels or beach resorts, in the coastal zone for purpose of
temporary stay by tourists, prior approval of the Tourism Department of respective State shall be sought. The Gujarat
TourismDepartment is responsible for drafting and enabling the tourism policies in the state of Gujarat. It is also the nodal
body for regulating tourism projects, encouraging investments, conducting trade fairs, road shows and international events
in State of Gjarat.

3./ w NMdiification, 2011/2015and CoastalZone

TheW/ 2 Y“R2(ylut@rthe CRAotification of2011isdefined aghe & f bgtieenLTL (Lowide line)andHTL area
500 meters landward side from the HTL (High tide line), HTL to 100 meters landvease of tidal influenced water bodies
connected to the sea, area between hazard line and 500 metres from the HTL on landward from the sea and 100 metres ir
case of tidal influenced water bodies and Sea area till 12 nautical miles from LTL and intickdendfuenced water bodies,
FNRY 2yS &ARS 27F WiKS OAIdgNBI 2m HayRAIKES NEKS | ¢[ = [¢[ =2 [/ w¥ |
2011 notification.

(CRZ 11/1ll BUFFER DECREASES TO WIDTH OF CREEK p Salinity S ppt LEGEND
WHEN LESS THAN 100M) E ¢ . (Tidal Limit)

(A SOM BUFFER ZONE PROVIDED WHEN MANGROVE
AREA 1S >1000 M?)

High Tide Line
Low Tide Line
---------- 200m CRZ line
---------- 500m CRZ line
SOm Mangrove Buffer - CRZ 1

RURAL UNDEVELOPED AREA ——»CRZ n URBAN DEVELOPED AREA

CRZ I (NDZ) ~——& i .
F CRZ IV (Tidally influenced water body)

S

12 nautical miles (CRZ 1V)

Figurel CoastaManagementasperthe CoastaZoneRegulation NCSCM NationalCentrefor SustainabléCoastaManagementMinistry
of Environment, Forest and Climate Change. Government of India. Sdutpss/ncscm.res.in/.

Under the natification, the area has been divided in four majanezoalong with CVCA (Critically vulnerable coastal
areas). The first three categories of coastal zone in the 2011 notification are similar to the first three categories in 1991
notification. However, the fourth category, GRZ under the (CRZ notificatia2011) introduces new areas to be covered
under coastal regulation zone which were not there in notification of 1991:ICRZ O2 YLINA 4Sa 2F G UKS ¢
from LTL to 12 nautical miles seawards. It also includes the water area of tidal inflvestegodies (like river, estuaries
etc.), this area starts from the opening of the water body in the sea till the influence of the tide which is measured as fiv
LI NIA LISN) GK2dzaAl yR Ay GKS &SIFNR& RNASadG aSlhazyéo

Along with the authorities mentioned in th€RZ Natification, 1991, there were some other authorities introduced in
the CRZ Notification, 2011 for the legal management of Coastal Zone. In addition to thenadoiened authorities, it
includes:
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3.1.GujaratCoastalZoneManagementAuthority (GCZMAR016)

The Authority was established by Ministry of forest and environment in 2016 after the 2011 notification was
circulated by the central government. With its head office in Gandhinagar, it has power to protect the coastal environment
and arb the pollution in coastal zone in Gujarat. GCZMA is responsible for monitoring and enforcing the provisions of the
CRZ notification, preparing Coastal Regulation Zone Maps in Gujarat, training, advocating and conducting research. It is th
central authaity in state of Gujarat to deal with issues related to coastal zone regulation and the associated environment.
aLGA TFTdzyOliA2y A& G2 ARSyGATFe SO2t23aA0ltte aSyairdairdsS | NB
I NS I & ¢ deentral autharity fbrip@paring Coastal Zone Management Plan, CZMP. The authority overlooks the activities
FYR Fdzy QGiA2yAy3a 2F S5A&GNARAOG /21aidltf %2yS az2yAld2NRy3 [ 2Y
every sixmonths before® bl GA2y Lt /2Fadtft %2yS alylFl3aSYSyid ! dziK2NRGe@

3.2.DistrictLevelCommittees

The forest and environment department of Gujarat Government in 2013 constituted district level committees for
assisting GCZMA in coastafulation zones.It consists of district magistrate/collector, chief Nagar Palika officer, fisheries
officer, forest officer, port officer etc.

The functions of the district level committee are to monitor and implement the CRZ Notification of 2011,gake u
complaints regarding violations of CRZ provisions, submit report on action taken to GCZMA, control the pollution in coastal
regions of Gujarat, identify ecologically sensitive areas and report them to GCZMA and improve coastal environment. It shal
sendmonthly reports to various departments of government of Gujarat. The committee has been endowed with the power
to take suo motu cognizance of the case and send the case to concerned state authority for legal action, such legal actior
may be taken againstg individual, organization. Any appeal if lies against an order passed by the district level committee is
heard by the forest and environment department of Gujarat and chairman of GCZMA.

3.3. NationalCentrefor sustainablecoastalmanagement

Ministry of envionment, forest and climate change established NCSCM in 2011 for policy advice, conservation,
protection and management of coastal regions. It reinforces Integrated Coastal Zone Management, the national coastal zone
management scheme by providing scientkimwledge, communities and relevant institutions. Under the 2011 notification,
the demarcation oHTLand LTLneeds tobe doneby the recommendations oONCSCM. Thaajor function of the NCSCNsto
conduct environmental impact assessmentogstalregions and associated marifite and biology, water qualitypreparing
ICZM plan.

4./ w A@tdication, 2018and CoastalZonein state of Gujarat

CKS W/ 2aiGltt %2ySQ dzyRSNJ G6§KS /w¥% y20AFAOIGA2Y 2WHTWHAMYy
(High tide line), the land between LTL (Low tide line) and HTL, area from HTL to 50 meters landward or width of the creel
whichever is lesser in case of tidal influenced water bodies connected to the sea and sea area till 12 nautical milds from LT
arR Ay OFrasS 2F GARFf AyFtdzSYOSR 461 {iSNJ 62RASaY FNRBRY 2yS &,
defined under the 2018 CRZ Notification.

Coastal Regulation Zone Notification, 2018

Index

CRZ 1 A: Eco-sensitive areas

CRZ 1 B: Inter-tidal areas

CRZ 11z Areas which have been developed up to or close to the shore

CRZ 111 A: CRZ-1ll areas, where the population density is more than 2.161 sq km as per 2011 Census
CRZ 111 B: Areas with population density of less than 2,161 per sq km, as per 2011 Census

CRZ IV A: 12 nautical miles from the Low Tide Line towards the sea

CRZ 1V B: Tidal influenced waterbodies

ND2Z: 50 metres from High Tide Line in CRZ 11l A areas, 200 m from HTL in CRZ-1ll B areas

Figure2 CoastaRegulatiorzoneNotification2018.Sourcehttps://www.downtoearth.org.in/coverage/governance/coastetgulation
zonenotificationrwhat-developmentare-we-clearingour-coastsfor-63061

The classification of coastal zone under 2018ifioaition is done in four major categories which are further sub
dividedin variouscategories.Thefirst categoryis CRA whichis further dividedin two sub-categoriesCR4 A and CRZ4 B.
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CRZ4 comprisesof environmentallymostcriticalarea.CR4 A constitute theareassameasCRA under2011/15notification.
a / wBtonstitutesthe intertidal zonel.e.,the areabetweenHTLand[ ¢ [ €
Second category is CRAvhich includes the developed land area close to the shore Tihis includes areas where
50% of the total plots have been builp and have been provided with facilities like roads, drainage, sewage and water
adzLILX @ @ ¢ KS { K-NINdRichGstmiade BfaindBturbed land Areas: It is majorly No DevelopAeerd (NDZ) and
is further divided in three categories. CRIZA includes thareas which is densely populated with population density of 2161
per squareK.M.asper 20110 S y & @RI Bconstitutesareawhich has population density lesserthan 2161 per square
Ybdad YR Hnan YSGNBa fFyRgeglINR FTNRY GKS | ¢y and igdiided iivid sdb NS |
categories. CRI/ A includes the water area and sea bed from LTL seaward up to 12 nautical mik¥g¢, BCREZludes the
water and bed area along the width of the tidal influenced water body and the area starts from the opening of the water
02Re8 Ay (GKS &SI GAtf GKS Ay¥FtdzSyOS 2F (KS GARS 4KAOK Aa
Surat City DevelalY Sy & tf Iy o6unmouv [S3lFf alylF3aSYSyid 2F w/ 21 ail
2018: The authorities responsible for legal management of coastal zone as mentioned under 2018 Notification are same a:
the authorities mentioned under the CRibtification 2011. Hence the major difference in the CRZ Notification 2011 and
HAamy Ada GKS W/ 1 aaArAFAOrdA2y 2F [/ 2Ladtf %2ySQ FyR 0dS Wt
The powers and functions of the governing teslare same as provided under the 2011 Notification.

5. DandiEcoeSensitiveZoneNotification, 2010:W/ 2 I va2iyrf&ateof Gujarat

¢KS W/ 2ailt %2ySQ dzyRSNJ 4KS 5FyRA b20AFAOIGAZ2Y S HAawmnA
three adjacent villages Samapor, Matwad, Onjal in Gujarat as thesé&tsitive zone. There is no further classification of
coastal zones under this notification. Implementation/ofv %2 Q & | dzii K 2 Nipplicab&fa || @/ RE8/N2 I K Blof %2y
Gujarat uner Dandi ecesensitive zone notification, 2010.

5.1. Monitoring Committee

Under the Dandi Notification, 2010 the Central government constituted a committee for monitoring and ensuring the
application of the provisions of the notification in coastal zone. Thepmsition of the monitoring committee is of not more
than 10 members and shall include members from Dandi memorial committee, a member from Ministry of Environment and
Forests (Gujarat), Gujarat ecological commission, two representatives from NGO adield iof environmental law, the
collector of Dandi village etc. The major functions of the monitoring committee are related to environment impact
FaaSaayYSydo aLG KFra LIR26SNI 2 FAES O2YLX FAYy(d dzy RSddlisa SO
committed under the said act. An appeal against the decision of the monitoring committee lies with Ministry of Environment
YR C2NBaidz D2OSNYYSyd 2F LYRAIFéO®

5.2. TheLocalAuthorities

Under this notification the Local authorities of the coastal zonedarected to draw schemes and plans for drainage,
collection and treatment facility for treated and untreated effluent, providing plan for segregation of solid waste into
biodegradable and nchiodegradable categories. The recycling of the waste needsetaldne through composting or
vermiculture or disposed in environmentally acceptable way.

5.3. MunicipalSolidwasteManagement(MSWM)

Thestate of Gujarat hasnitiated a drivefor solidand liquid wastemanagement coveringore than 38%fthed G I 1 SQa
LI2 Lddzt  GA2Y o1l & LISNI wnnm OSyadzzaod ¢KS RNAGS A& olasSR 2y
such a way that the solid recycled products are used as fertilizers by farmers for agriculture purpose and the recytled liqui
water is used for irrigating farm lands. Hence the MSWM project creates infrastructure like processing facilities, produces
compost and sells it directly to the farmers who use it as a substitute of chemical loaded fertilizers.

6. Conclusions

There are ample authdfés and management plans in action for regulation of Coastal Zone but their existence
R28ayQi O2YLXSGSt& SNIRAOFGS GKS LINPGESY 2F SYOANRBYyYSY
ecologically sensitive zone the general constructionivé@s like laying of oil and gas pipelines, sewage facilities are
permissible which causes harm to marine life more than often in Gujarat due to oil spills.

Although the four notifications govern the individuals and organization carrying out activitisei CRZ but the
penalty imposed for violation of law is either not mentioned or is very less. The nature of these notifications is more
regulatory in nature and they weaken when it comes to incriminating the offender. Lastly, the improvement in the
technology to monitor the Marine ecosystem like coral reefs, mangroves will help authorities declare the required areas as
eco-sensitive zones and protect the vulnerable species.

Y
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As per applicable laws for coastal governances and authoritgablished under the various notification. The
organization, department fronthe central andstate authorities for concerninghe protections Coastaloneand therights of
the coastal communities.
1 Needof the CoastalZone ManagementPlan as per the 2018 CoastalRegulationZone notification a per present
situation the Coastal Zone Management Plan which is applicable in the various coastal zone in state of Gujarat.
1 Theauthority is part ofcoastal governanceeed to understandth®© 2 I a G | £ O2 Y drakzy¢hhlierigss avidich A & &
includes the occupation rights as well as.

1 Thebestcoastalmanagementealingthe protection andcoastalsustainabilityin state of Gujarat.

1 The focal things must be the coastal development without compromission the environmenéadtagy the marine
coastal.

1 Coastatommunitiesneedto awarethe coastaldevelopmentplanandcoastalactivities.

1 The implementation of the various natification needs to assessment of the policies and practices in various coastal
area in state of Gujarat.
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Abstract Post LPG, the Foreign Institutional Investors (FlIs) Investments, has cremi@ssize impression on the Indic
Equity marketas wellas thelndian economy, contributintpward severafinancialreforms ofthe Indian Government, RE
and SEBIto a major extent,dancingto the tune of, the variousindianand other globaleconomiccriss, to namea few, the
USsubprimecrisis,demonetizationin Indiaandthe CovidQ mpgndemidockdown.TherecentCovid19 pandemicriggered
fears of global recession due to which, the foreign investors started sculling back to pull out from thersgikts in
India,atotal net outflow of Rs.1,12,189%rore (Rs.59,377.&rore syphonedout from equitiesand Rs.52,81 trore from the

debt segment) theénighest withdrawal ever, in March 2020 by tRPIs, ha@ worst impact on théndian Equity Market tc
the extent of a enormous drop of 1203 points of BSE Sensex and the broader NSE Nifty Index tanked 344 points
HAHN® ¢KAAa ySIFGABS SO02y2YAO STFSOOG KFE& LINPYLIISR

major Index,i.e., Nifty but alsoits selectedsectoralindices.Theimpactof Fllinvestmentshasbeenspecificallyanalyzedn

both bidirectionalanduni-directionalrelationshipapplyingGrangercausalitynodel,considerednore appropriateandhave
chosen the VARamework for suitable outcome of the results of this study.

Keywords:grangercausality VARramework,ADF Flisinvestments uni-directionalrelationship W2 K | yCoiStggeation
Model

1. Backgrouncbf the Study

Flls had impacted the Indian equityarket as well as the Indian economy to a larger extent since 1992, when India
opened up its liberalization process in the early 1990s, subsequently infusing profound changes in the Indian economy,
followed by FPIs (foreign portfolio investments), FDIse{m direct investments), globalization, deregulation, etc. The
pumping in of FlIs (foreign institutional investors) in the Indian equity market plays a predominant role today. For many
reasons)ndiahasbeenapreferreddestinationfor foreigninstitutionalinvestorsto drivetheir fundsin varioussectorsjnducing
economic growth and, simultaneously, the reversal of private capital inflows. Clear instances are evident, showcasing how
Indian Equity Scrips respond following the tune of FIl inflows. ffégl has been observed since the global crisis 2008,
extending to the recent impact of COVID. The study analyzed the Fll influence in the Indian equity scratches on various
sectorsfor aperiodfrom Januan2008to March2020,embracingall fifty sectaal indicesalongwith the primaryindexto gauge
the impactof Fllsin the Indianequity marketandto find the causakffect of Fllsin the Indianeconomyby applyingthe Granger
causality model with a suitable VAR framework.

TheFDlinflowsfor the yearendingin 1991were US$97 mn, andthe correspondingamountfor the yearendingin 2004
was US$ 4,674.9 mn. Thquivalent FIl inflows werdS$ 6 mn and US$ 11.37 bn, respectively.sldwficant increase in FDI
andFllin Indiais dueto the responsivepolitical environment,substantiaimprovementin the capitalmarket'sadeptnessand
investors'safety.At the endof March2010,the foreignexchangeeservesatotal net cumulativeinvestmentby Fll,amounted
to Rs.388311 croresgainstRs.35840.80cr. as ofMarch 2020 Thefinancialsectorreformsinitiated by SEBand RBlover the
last two decades have augmented the magnitude of the Fll inflows in India. The critical policy reforms have tremendously
encouraged-DlandFllinflows.Hence the studyon the Fllinflow'simpacton understandinghe causakffectandrelationship
between Nifty and its sectoral indices requires the hour to be analyzed from the global crisis year 2008 to the recent COVIC
Omd LI YRSYAO S§FF800®

Theprimaryresearchof our studyisto understandthe causakelationshipbetweeninvestmentsby foreigninstitutional
investors in the Indian equity market and index movements with particular reference to Nifty and other selected sectoral
indices of the National Stock Exchange (NSB achieve this objective, we have used the data relating to the daily index
movementsand daily net investmentsby foreign institutional investmentsin the Indianequity scriptsfor the study period,
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relevantly applied from the 2008 uptrend market to the p@DVID cycle in 2020. The reason behind the period selection is
that during this period, the Indiarquity market experienced three bull and four bear phases, and the market experienced
historical events such as the subprime crisiggered economic meltdown, demonetization, introduction of GST, and the
pandemic event COVAI®. The data were collectedoin the official websites of NSE, RBI, and SEBI to maintain accuracy and
reliability.

2. Objectivesof the Study

Theobjectives proposedor this studyare primarily to verify the long-run associatiorbetween Flinvestmentsandthe
index movements of Niftyral its selected sectoral indices, then to test whether a bidirectional or unidirectional relationship
existshetweenthe serieschosenfor the studyandto observethe dynamicrelationshipbetweenforeigninstitutional investor
investmentawith Nifty andits selectedsectoralindices concludingo find that Fllsinfluencedthe Indianequity marketindices.

3. Literature Review

Thedawnof Flishasbenefitted allinvestorsthroughabroaderrangeof instrumentswith capriciousdegreesof liquidity,
risk,andreturns.Hence SEBpolicieshavealso beertuned to promote further Fllinvestments Flis,in the Indiancontext,are
said to have been instrumental in encouraging market efficiency (Chopra,1995). Any increase in foreign shareholdings
eventually enhanced KS FTANNQa LISNF2NXIFYyOS:T YR AG A& F2dzyR GKFG GF
O2YLI yeQa akKFNBa yR GKS O2YLIyeQa aasSad Gdz2NYy2BSNI NI (A2
portfolio investments will h (i dzNJ f f @ KSf LI ai4201 YINJSG&sZ 6ARSyAy3da Ay@Sai
enhancethe trading system.Accordingo StanleyMorgan (2002), Flisaveplayeda crucialrole in theaccumulationof L Y RA | Q&
forexreserveswhichhassteeredmanyeffectiveeconomiceformsin India.Followedby the Flls asimperativeinvestorshave
0SSy O2yiNAodziAy3a G2 GKS O2dzyiNEQ&A SO02y2YAO 3INRSGIK RSalL
correlationbetweenforeigninflow'simpacton Indianstockmarketreturns,whichis considerablyhighduring thebearperiod
that weakens with strengthening equity prices due to increased participation of other players.

Gordonand Gupta(2003)observedthe causakelationshipbetweenFlinet inflows and stockmarketreturns of the BSE
and NSE. Agarwal et al (2005) observed that foreign investors preferred companies with superior corporate governance.
Bandopadhyay2005)hasidentified that portfolio capitalhashelpedmanydevelopingeconaniesto mitigate their balanceof
payments deficit and to maintain liquidity in thimancialmarkets.Battacharya and Ra@005)found an effectof FIlholdings
on the agency costs of publicly traded companies, and the results showed that FlIs haeffeewe observants in reducing
agency fees. Li (2005) observes that foreign investors choose foreign direct investment (FDI) rather than indirect portfolio
investment in the case of poor corporate governance. Chakrabarty (2006) argued that Fll infebwatéiows should be
regardedasanintegratedpolicypackagdor all capitalreceipts,consideringheir proactiverole in the overallmacroeconomic
structure instead of being delineated in isolation. The tway causality of FIl behavior on par with therformance of the
Indian stock market from Jan 2007 to June 2007 concludes that financial liberalization has increased efficiency in the Indiar
equity market.

Analyzinghe marketreturn andvolatility changeglueto Flis(AnandBansahndPasricha2009 foundthat the volatility
significantly reduced, although the market returns did not change. Ritika Sinha (2011) observes that the net purchase of R:
97,955.40 crore ($21.42 bn) is the higheser investment by overseas firms in any single year in lmddathat Flls are the
key drivers of the Indian equity market. However, it eventually reflects on the uneasiness of the volatility in the imtbws a
outflows of foreigninstitutionalinvestmentsandits effect on the different sectorsof the economy.Theoverwhelmingncrease
in the volumesof foreigninstitutionalinvestment(Fll)inflowshasled to apprehensiongsegardingthe volatility of theseinflows,
relating to a threat of capital flight, impacting the stock markets and influencing changes ieghkatory regimes to have
attempted to analyze the impact of Flls on the economic growth of the Indian economy.

4. AnalyticalDiscussions

The Granger causality test has been employed in the VAR framework to achieve the objectives. Since this test is a la
sersitivity test,efforts to identify theright lag length shoultbe applied whileexecuting theGCtest. For theproper lag length
selection, it is crucial to employ the appropriate VAR specification, namely, the unrestricted VAR model or the vector error
correctionmodel. TheunrestrictedVARmModel may be usedwhenthe selectedvariablesdo not possess long-run association
betweenthem. Onthe contrary,if the chosenvariables have longrun associatioramongthem, thenit is prudentto use the
vectorerror correction model whilehoosinghe right laglength. Determining théong-run associatiobetween theselected
variables becomes necessairy2 OK2234S GKS LINBOAAS ! wd W2KlIyasSyQa OG2Ayl
run association between the investments of foreign institutional investors in the Indian equity market related to index
movementsyiz.Nifty andits other seleted sectoralindicesof NSEandfor the practicalapplicationof W2 K I ychisteg@tion
test, it requires thedata in such a manner that it should be nonstationary innatu@ A G A &3 AdSPI Ay WI
the data quality to bestationr NB Wl & CANEG RAFFSNBYOSQd | SKuRSEst (ADE ted)wask R (
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applied by using the data of daily index movements and daily net investments of foreign institutional investors in the Indian
equity market for the period selected for the study. Thus, our analytical work was constructed instdgarprocess. First,
we applied the augmented Dickeyuller test to confirm the nonstationarity A { S RIFGF &St SOGSR Wi
AGFaGA2yFNE WHG FTANRG theikohe@atid e wadByjtuidhahEeRr coiitégratol BDwAinS
the long-run association between the selected variables to choose the VAR specifications prudently. Then, we tested for lag
length using the VAR specification to identify the correct lag length and finally applied the Granger causality testie exami
the dynamicrelationshipbetweenthe investmentsof foreigninstitutionalinvestorsin the Indianequity marketcongruentwith
the Nifty index and its other selected sectoral indices of NSE movements.

Asmentioned,the augmentedDickeyFuller(ADFYest wasconductedto understandthe stationarystatusof the data
selected for the study at the level and the first difference for all three test equations (intercept, trend & interceptpaayl
and the results obtained are displayed in Table 1.

Tablel Testfor stationaryg¢ ADRest onfifty & specificselectedsectoralindiceswith Fllinflows.

Intercept Trendand Intercept None
Particulars Tstatistic T?St P Tstatistic T?St P Tstatistic T?St
value critical value value critical value value critical Pvalue
value value value
Nifty At. Level -1.493266 -2.862302 0.5371 -2.168414 -3.411301 0.5065 -0.049003 -1.940929 0.6665
| stdifference -13.15554 -2.862302 0.0000 -13.13161 -3.411301 0.0000 -13.15312 -1.940929 0.0000
= At Level -0.752141 -2.862301 0.8315 0.279852 -3.411299 0.9985 -0.282848 -1.940929 0.5843
| stdifference  -12.81311 -2.862301 0.0000 -12.86816 -3.411299 0.0000 -12.81639 -1.940929  0.0000
Auto At. Level -1.194639 -2.862300 0.6790 1.191203 -3.411297 1.0000 -0.131134 -1.940929 0.6385
| stdifference  -50.45763 -2.862300 0.0001 -50.51236 -3.411297 0.0000 -50.46243 -1.940929 0.0001
Bank At. Level -1.567622 -2.862302 0.4991 -2.285808 -3.411301 0.4411 -0.473944 -1.940929 0.5105
| stdifference -11.10098 -2.862302 0.0000 -11.08028 -3.411301 0.0000 -11.10786 -1.940929 0.0000
Financial At Level -1.583309 -2.862302 0.4910 -2.724588 -3.411301 0.2265 -0.425924 -1.940929 0.5298
Services | stdifference  -10.34796 -2.862302 0.0000 -10.29777 -3.411301 0.0000 -10.35342 -1.940929  0.0000
FMCG At Level 1.045884  -2.862299 0.7387 -2.575165 -3.411296 0.2919 0.836845 -1.940929 0.8916
| stdifference -53.65716 -2.862300 0.0001 -53.65399 -3.411297 0.0000 -53.62796 -1.940929 0.0001
T At Level -1.182046 -2.862299 0.6844 -2.036533 -3.411296 0.5804 0.436288 -1.940929 0.8080
| stdifference -56.26471 -2.862300 0.0001 -54.26088 -3.411297 0.0000 -54.25655 -1.940929 0.0001
Pharma At. Level -1.381608 -2.862300 0.5929 -0.269272 -3.411297 0.9915 -0.007417 -1.940929 0.6802
| stdifference  -51.35826  -2.862300 0.0001 -51.39175 -3.411297 0.0000 -51.36059 -1.940929 0.0001
PSUBank At. Level -2.192573 -2.862300 0.2092 -2.178341 -3.411297 0.5010 -1.016059 -1.940929 0.2788
| stdifference -50.57594 -2.862300 0.0001 -50.57596 -3.411297 0.0000 -50.57876 -1.940929 0.0001
PVTBank At. Level -1.494501 -2.862302 0.5365 -1.793830 -3.411301 0.7078 -0.557734 -1.940929 0.4758
| stdifference -9.943487 -2.862302 0.0000 -9.927145 -3.411301 0.0000 -9.954331 -1.940929 0.0000
Realty At Level -5.828407 -2.862302 0.4329 -5.570428 -3.411301 0.7286 -4.331565 -1.940929 0.4991

| stdifference  -17.76623 -2.862302 0.0000 -17.84947 -3.411301 0.0000 -17.70688 -1.940929  0.0000

¢tKS O2yRAGAZ2Y (G2 NB2SO0 (KSSE QSR KN (ykaSyazai@al (FANE yYIFSNE | A
valuesof the calculatedT statisticvalueshouldbe greaterthan the correspondingest criticalvalue,andthe probabilityvalues
shouldbe lessthan 0.05. TheestimatedabsoluteT statisticvaluesfor all the selectedseriesduringall the test equationsat W!

[ S@StQ INB fSaa (GKFy GKS O2NNXalLRyRAy3a OF f OdZ  GSR leoazf
the null hypothesisis accepted, concluding that theelected series are nonstationarytite W . f S@St Qd | 26S @
this situation, the calculatedabsoluteT statisticvaluesfor all the chosenseriesduringall the test equationsW gt RA F ¥ SNB y
aremore significantthan the corresponding-alculatedabsolutetest critical values,andthe p valuesare lessthan 0.05; hence,

the null hypothesissrejectedand provesthat the selectedseriesarestationaryW st R A ¥ F S Siftgth® Gatadhosenare
y2yaill A2yl NEBiFWAR yIFNBS (Y0 OF yFRARNBE G RAFFSNBYOSzZQ Fa ySSRSR:
check thelongrun association between the investments of foreign institutional invesitoithe Indian equity market and the
indexmovementsof Nifty and other selectedsectoralindicesof the NSEandthe resultsareexhibitedin Table2. Theexistence

of a longrun association between the variables will be accepted only when the calculated trace areigaaxvalues are
greaterthan the correspondingcalcubted critical values provided thatthe p valuesare lessthan 0.05.1t is found that the said
conditionsarefulfilled for the serieshetweeninvestmentsof Flisandthe Nifty index,betweenFlisandthe Bankindex,between

Flls and the PSU Bank Indbrfween Flls and Private Bank index, and between the FlIs and the Realty index and hence
confirmedthat the selectedserieshavelongrun associatioramongeachof them duringthe studyperiod. Therefore,applying

a vector error correction model tdetermine the lag length is judicious. However, contrary to the mentioned condition, it is
foundthat the calculatedtraceand maxeigenvaluesre lessthan the correspondingcalculatedcriticalvalues.Thep valuesare
greaterthan 0.05in the caseof seliesbetweenFllsandthe Autoindex,betweenFlisandthe financialservicesndex,between

Flls and the FMCG index, between Flls and the IT index and between Flls and the Pharma index, confirming that there is r
longrun association betweethese serieshence, the unrestricted VAR model should be used for the lag selection process.

S
C
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Since the lag selection requires the correct VAR specification, whether to use the unrestricted VAR model or the vector error
correction model, the findingef the Johansen cointegration test are used to differentiate the series that requires using the
unrestricted VAR model and the series that demands the usage of the vector error correction model.

Table2 CointegrationT estbetweenFllandthe selectedindices.

. Trace Critical - Max- Eigen Critical .
Indices Test Statistios value Probability Stati stigc S value Probability

FII&Nifty None 16.305071 15.49471 0.6595 15.614572 14.26460 0.0030

Atmost1 4.690499 3.841466 0.4060 4.690499 3.841466 0.0040

FI1& Auto None 6.983981 15.49471 0.5797 6.585983 14.26460 0.5392

Atmost1 0.397998 3.841466 0.5281 0.397998 3.841466 0.5281

FI1& Bank None 16.466031 15.49471 0.0404 15.725704 14.26460 0.0486

Atmost1 4.740327 3.841466 0.0389 4740327 3.841466 0.0389

FlI& Financial None 7.595116 15.49471 0.5097 6.656265 14.26460 0.5306

Services Atmost1 0.938851 3.841466 0.3326 0.938851 3.841466 0.3326

FIl& EMCG None 3.751562 15.49471 0.9218 3.515238 14.26460 0.9066

Atmost1 0.246324 3.841466 0.6197 0.246324 3.841466 0.6197

Fl&IT None 4.005476 15.49471 0.9031 3.757127 14.26460 0.8840

Atmostl 0.248348 3.841466 0.6182 0.248348 3.841466 0.6182

FI1& Pharma None 13.28202 15.49471 0.1049 12.92830 14.26460 0.0804

Atmostl 0.353719 3.841466 0.5520 0.353719 3.841466 0.5520

Fll& PSUBank None 27.07843 15.49471 0.0006 26.44380 14.26460 0.0004

Atmost1 4.634628 3.841466 0.0042 4.634628 3.841466 0.0042

FI1& PVTBank None 17.58357 15.49471 0.0409 16.552052 14.26460 0.0434

Atmostl 4.031520 3.841466 0.0098 4.031520 3.841466 0.0098

Fll& Realty None 18.16820 15.49471 0.0009 17.24586 14.26460 0.0008

Atmostl 3.922338 3.841466 0.0033 3.922338 3.841466 0.0033

Hence, the VAR specification basic model determines the correct lag order by selecting the perfect VARetype.
findings of the Johansen cointegration test are used to choose the ideal VAR type, and by applying the various lag orders, w
choose the correct lag length to be used in the Granger causality test to determine the dynamic relationship between the
variablesselectedfor the study. TheAkaikeinformation criterion (AlIC)and SchwarZnformation criterion (SIChelp choosethe
correctlagorder. Usingthe perfectVARspecificatiorandthe lagorderrangingfrom 1 to 6, the AlCand SiGraluesarecalculated
for all the selected series and shown in Table 3.

Table3 Testfor LagSelection.

Indi Lagl Lag2 Lag3 Lag4 Lag5 Lag6

ndices — aic sC AIC sC AIC sC AIC sC AIC sc AIC sC
Nifty 28.30745 28.32738 28.26028 28.28819 28.23491 28.27981 28.22718 28.27507 28.22245 28.27433 28.21503 28.27491
Auto 28.45900 28.47095 28.27374 28.29367 28.22800 28.25592 28.20197 28.23786 28.19380 28.23768 28.19527 28.24316

Bank 30.38170 30.40164 30.33703 30.36494 30.31002 30.34591 30.30203 30.33592 30.29880 30.31068 30.29471 30.30459
FinService 28.81538 28.82733 28.63107 28.65101 28.58567 28.61358 28.55943 28.59533 28.53132 28.59520 28.54569 28.59757
FMCG 30.27770 30.28965 30.09864 30.11857 30.05423 30.08214 30.02109 30.06399 30.02293 30.06682 30.02762 30.06950
IT 29.25001 29.26197 29.06994 29.08988 29.02211 29.05003 28.99738 29.03928 28.99273 29.03662 28.98633 29.03421
Pharma 28.75973 28.77169 2857597 28.59591 28.53022 28.55814 28.50451 28.54040 28.49996 28.53385 28.49749 28.54937
PSWBank  27.75274 27.77267 27.71100 27.73891 27.68092 27.72282 27.68191 27.72580 27.68226 27.73315 27.69853 27.73841
PvtBank 29.08967 29.10960 29.04447 29.07239 29.01546 29.05136 29.00665 29.05054 29.00721 29.05709 29.00863 29.06151
Realty 24.54391 24.56384 24.49661 24.52453 24.46591 24.50181 24.44263 24.48951 24.43571 24.48760 24.42596 24.48584

The basic rule for choosing the correct lag length is that the lag order with the lowest AIC and SIC values is the best fi
to applyas thelagstrengthin the Grangercausalitytest. Thecorrect lag length was chosen fal the selectedseries, and the
Granger causality test was applied to the series selected for the study. The results obtained using the Granger causality tes
are shownin Table4. Thedecision ruleo rejectthe null hypothesisisthat the calculatedF statisticvalueshouldbe significant
at 5 percent. The calculated probability value should be less than 0.05. It is found that both the null hypethdsds¥ (i1 & R 2
y23i DN} yYy3aSN) OFdzdS CLLA&ZSIYRTHEL LANR2NF250DNR yABNI DI 84 y R
investments by FlIs and Nifty. We noted a bidirectional relationship between the investments by Flls and Nifty. The same
scenario prevails in the case of the relationship between FHstlae Auto index, between Flls and the Bank index, between
Fllsandthe Financiakervicesndex,andbetweenFllsandthe PrivateBankindex.However the situationis different whenthe
remaining indices are concerned. Only a unidirectional relationishipund between thenvestments by Flls and the indices,
such as FMCG, IT, Pharma, PSU bank, and Realty indices. The accepted null hypotheses are that a) the FMCG index does
Grangercause Flldy) thelTindexdoesnot Granger caus€lls,c) thePharnaindexdoesnot Grangercause Flig]) Flls danot
Grangercausethe PSUBankindexande) the Realtyindexdoesnot GrangercauseFlls Thisindicatesthat exceptin the caseof
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the PSWank index, in all other indices, unidirectiomalationships exist and confirthat Granger is caused or influenced by
FIl investments.

Table4 GrangercausalityrelationshipbetweenFllandspecificselectedsectoralindices.

Index Null Hypothesis No.of Lag F-Statistic Probability Result
Nifty Major Index notto Grangercauseon Flls 5 6.60183 4.E06 Rejected
Flisnot to Grangercause Majoindex 5 3.11979 0.0082 Rejected
Auto Autoindexnot to Grangercauseo_n Flis 5 4.80721 0.0002 Rej:ected
Fllsnot to Grangercauseon Auto index 5 4.25726 0.0007 Rejected
Bank Autoindexnot to Grangercauseon Flls 6 5.81216 5.E06 Rejected
Flisnot to Grangercauseon Auto index 6 3.38715 0.0025 Rejected
Financial FinanciaServicendexnot to Grangercauseon Flls 5 5.33164 7.E05 Rejected
Service Flldoesnot GrangercauseFinanciaServicdndex 5 6.98382 2.E06 Rejected
EMCG FMCdndex notto Grangercauseon Flls 4 1.33237 0.2554 Accepted
Flisnot to Grangercauseon FMCGndex 4 4.20136 0.0021 Rejected
T ITindex notto Grangercauseon FlIs 6 1.40338 0.2093 Accepted
Fllsnot to Grangercauseon ITindex 6 3.44033 0.0022 Rejected
Pharma Pharmaindex notto Grangercauseon Flls 5 1.37539 0.2303 Accepted
Flisnot to Grangercauseon Pharmaindex 5 3.99209 0.0013 Rejected
PSUBank PSWBankindexnot to Grangercauseon Flls 3 6.71614 0.0002 Rejected
Flisnot to Grangercauseon the PSUBankindex 3 2.02956 0.1076 Accepted
PVTBank PVTBankindex doesiot Grangerca_useFII 4 8,23460 1.E06 Rej:ected
Flisdo not GrangercausePVTBankindex 4 6.86333 2.E05 Rejected
Realty Realtyindexnot to Grangercauseon_FIIs 6 1.43429 0.1974 Acc_epted
Fllsnot to Grangercauseon the Realtyindex 6 2.34541 0.0291 Rejected

5. ConcludingRemarksand Scopefor FurtherResearch

This paperaddresses whether money inflows by investing institutions from abroad toward the Indian equity market
have any influence on index movements. Using the Granger causality test in the VAR framework, efforts were made to find
effectiveresults. Thefindingsof our studyrevealedthat abidirectionalrelationshipexistsbetweenthe investmentsof foreign
institutionalinvestorsandthe Nifty Indexas wellaswith sectoralindicessuchasthe Autoindex,Bankindex,Financiakervices
index, and Private Bankdex. However, the other sectoral indices, usually termed defensive sectors in the Indian equity
market, such as the FMCG index, IT index, Pharma index, PSU bank index, and Realty index, have shown only a unidirectio
relationship with the selected vable. However, it is interesting to note that all the sectoral indices and Nifty are invariably
influenced by foreign institutional investments except the PSU bank index. We found that the investments by Flls Granger
cause the respective indices and Niéycept for the PSU bank index. All these indices have been dancing to the tune of
institutionalA y @ S #nvestiNaatSrom abroad.Therefore we concludethat the moneyinfusedby investinginstitutionsfrom
abroad significantly influences the movementstbe Indian equity market. We suggest that retail investors consider the
investment pattern of foreign institutional investors before making any significant investments in the Indian equity market
againsthe flow of foreigninstitutionalinvestors Wealsofeel that a studyof thiskind with ashorterstudyduration, particularly
concerninganyparticularevent,suchasCOVIBL9 or demonetizationwill delivermuchmore exactfindings,andwe placeour
request on financial practitioners and research&rpursue their forthcoming research in this unexplored area of study.
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Abstract The digitalization challenges in thecemmerce world provide ample opportunities and advantages for
corporatesfinancialinstitutionsandthe consumersut alsohaveposedseveralthreatsin the form of financialthefts and
cyber frauds. The Fintech innovations have brought in effective solutions for many fraud detections and poised tc
controlledsafetyand securitysystemsn handlingthe financialand other commerciaktransactionsmost specificallyin the

fund transfers and other payment processes in the Electronic Payments Systems (EPS) in the current era. Absence ¢
culture is vulnerable to incur heavy and unaffordable costs to the service piddid 2 NBI yAT | GA 2y

FNI dzRaYX O@o0SNONARYS GKNBIFGax ARSydAaAGe I NOSyes AffS:
e-commercescenario thevitality of Fintech Innovativesolutions, Security enabled systenemisuring Safety and Privacy
Information of the customers are of prominence. This research study analyses the Fintech Innovative solutions
aSOdzNR (e alFSide IyR LINAGIO& 27F 0Odzad2 YSNRA Xihg BgaNNeéty
assurance on cybercrimes.

Keywords: fintech innovations, perceived safety, perceived privacy, EPS protection and usage, cybercrime
applications

1. Introduction

Thechallenges in digitalization and consumer behavior pbsaeed forexploring new and innovativiechnologies
for creatingrobustelectronic platformseither for thepurposeof complyingor for competingt I & Y Ssgciirdlyi@becoming
more imperativedueto increasingcardfraud lossesand data breaches thatesultin direct andindirectlossedor the affected
financial institutions. Security controls employed in electronic payment systems are expected to be more vigorous and may
frustrate users in payment handling applications. Security systems are more than @mnadguirement; they need to be
implemented as a culture both as a mindset and as a mode of operation across organizations to mitigate financial fraud. The
absence of security culture leads to uncertainty and ultimately results in security incidents thatlaeealle to heavy and
unaffordablecosts.Anyinnovationshaveto beinitiated in a securedenvironmentratherthan anunsecurednnovativesystem.
Hence failureto securesensitiveinformation by organizationsancauseseveredamageto the serviceLINE @ oig&hiXdian
pertainingto financialdeceptionsjdentity larceny illegalpolicyproceduresjossof consumerconfidencegtc. In(i 2 R IroBugta
e-commercescenariothe vitality of fintechinnovativesolutions,securityenabledsystemsandensuringthe safetyandprivacy
of information of customers are prominent.

2. Literature Review

Lee et al. (2001) stated that the extensive use of telecomm networks and the increase in commercialization in the
current dynamic eeommerce world have provided namerable advantages over the traditional system for financial
transactionswith regardto speed,opennessanonymityand globalaccessibilityimprovingthe individualdza Soualitsof life.
Boosting the popularity of electronic payments ultimatelyhanced the competitive edge of companies that have adopted
technology innovations to maintain enhanced business relationshipsalsecured EP&/ladimirZzwass 1996 Ensuringhat
these systems are effectively applied across Turkish and US univardignts across countries (Lightner et al., 2002).

The edifice of electronic commerce (EC) is EPS, and with its increase in volumes of EC, EPS has become increasingly vita
businesseandindividualusers (Linclet al.,2006)has stated that for any a@wced electronicommerceutilizingbusinesses,
EPSsconsideredhe mostcrucialdeterminantfor its successnd sustenanceln the scenarioof EPSdvancementsn the past

decade securityand privacyissuesare of predominant concerrmand continue(Shonand Swatman1998).Securityisthe W ad
procedures,mechanismsand computer programming,authenticatingthe sourcesof information and to guaranteethe



https://orcid.org/0000-0002-5326-8946
https://orcid.org/0009-0002-5340-7819
https://orcid.org/0009-0008-9618-5826
https://doi.org/10.31893/multiscience.2023ss0320
http://crossmark.crossref.org/dialog/?doi=10.31893/multiscience.20230320&domain=pdf
https://www.malque.pub/ojs/index.php/msj

NBfAlFLoAfAGeE 2F GKS RIGEFEY G2 FoadlAy €SFRAYy3 (G2 | KISNRAK)
LINA @ O Aa WGKS T2N¥ 2F O2yFARSYONS{KMIOR AW i kY RO dey/ (i \ETNA
relationshipsgspeciallythoseinvolvinghighrisk, specificallyin onlinetransactiongLiaoand Chen2011;Reicheldand Schefter
2000).Internet connectivityallowshackersto connectto countlessother computersandtransmitinformation, messagesand

data, which unfortunately also allows these cyber criminals to communicate with other criminals and with their victims, a

threat to malicious stealing of data (Smitha and Ammar 2012).
3. Vitality of Fintechinnovationsand Security

In the present technological advancements, both innovation and securityequally vital. It is a known fact that our
own smartphoneshavebeenexposedo the greatestprivacyrisk. In this context, anincreasinghumberof businesseseedto
deploy EP$ alltheir commerciatransactionso meet increasingiemands anddueto government pressures, tdepend on
a speedy and secured ERStheir clients/customersAll effectiveapplications and prudent implementation processofthe
EPS to the dismal resulted in several hacking crimes causing financial losses for the companies. The stringent frand detectic
processesesultingfrom the Fintechproceduresculminateasthe solutionproviderfor effectiveEP$mplementation.Emerging
developments in technology hamper the growthtbé m-payments industry as the market becomes fragmented (Lim 2008).

4. Safetyand Privacyissuesn EPS

Theindividualdza SoNabtsiof life hasimprovedto alargerextentdueto the popularityof fintechinnovations thereby
enhancing theeompetitive edgeof the companies that have adopted at thigght time. Although businesses have thrived due
to innovative fintech advancements and improved BPflications, the safety, security and privacy issuethe information
sharedelectronicallyare still a matter of concern preventingintegrity andtrust in the companiesmplementingtheir business
processes. This trust, safety and privacy issue has been a challenge preventing individuals from engagpngrieree
transactions and fund transmittances. Informed consent is an important human value that integrates online interactions
whereinjust-in-time interventions are employed to meet their goals (Friedman et al., 2002). Hence, the economic growth of
the countryandthe businesgrowth of companieslemandsadditionalsafetyand privacyof informationin fintechinnovations
for effective alR STFFAOASY(d 9t { AYLX SYSyildladArAz2ya 2F O2YLI yASa 7F2N
viewpoint.

5. Cybersecurityapplicationsand protecting laws

Theprimarystakesof cybersecurityagainstcyberthreatsin needare asfollows:

=

Networksecuritysolutionsare designedo identify andblockcyberattacks,especiallyin financialtransactions.

1 Cloud Security: the digital transformation era to incorporate ckdaded tools and services as a part of the business

infrastructure.

EndpointSecurityhighneedto protect devicessuchasworkstationsandserversfrom maliciouscyberattacks

1 loT Security:securingInternet devicesand the networks they're connectedto from threats and breachesby
protecting, identifying, and monitoring risks

1 Appication Security:developing,adding, and testing security features within applicationsto prevent security
vulnerabilities against threats such as unauthorized access and modification.

1 Zero Trust: a security framework requiring all users,whether in or outside the organization'snetwork, to be
authenticated, authorized, and continuously validated for security configuration

Therefore, perceived security was found to be an essential variable in understanding consumer behavior and-trust in e

payments (Ché&ppa and Pavlov 2002).

==

6. Objectivesof the study

1 Tocomprehendhe antecedentf the perceivedsafetyandprivacyissueson EP&ndcyberthreat protectiveusage

1 Examining the privacy and security challenges to eliminating financial fraud through fprteegrdures in the EPS
FNRBY Yy AYRAQDGARZ f dzaSNRA GASGgLRAY

f Identifyindividualdza Sp¥dEoaalkexperienceof Electronid®aymentSystemgEPSandcybercrimeprotection.

7. Statementof the problem

Theinnovativeinclusionsof electronicpaymentsystemgEPShaveimprovedindividualdzi Squatit@of life in terms of
speed, accuracy, security, privacy and ease of payments for online fund transactions. The outcomes of innovative technolog;
with privacy and security using EPS have been atlenmg debate, and fiding solutions to resolve these issues continues to
be a challenge Thestudy analyseghe impacton the privacyand securityrisk in the processof eliminatingfinancialfrauds
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ensuring secured EPS. Data collected from 296 sample respondents indicate that both perceived safety and privacy have
significan influenceon EPSnnovationand usage Trustand confidencemodelsare usedinterchangeablywhether supportive
or skeptical (Earle 2009).

Electroniccommercehasamplifiedthe competitiveinternet marketsoverpoweringtraditional marketsdueto several
novel EPS®rands,suchaspaypals,credit cards,debit cards prepaidwallets,electronicchequesor e-payments,animperative
requirement to execute electronic fund transfers and otheca@mmerce transactions. Hence, there is a need for advanced
protections to address security, privacy and trust issues through secured EPS and cybercrime protection.

8. ResearclDesign

The lack of perceived security and privacy issues certainly erodes the willingness and trust to use EPS by individus
users (Linck eal 2006; Mukherjee and Nath 2003). The conceptual model has been developed and tested based on the
determinants of the study, such as the fund transaction process, FinTech application procedures,-bekedtgpplications
andthe detectionof fraud processeghat affectperceivedsafetyandperceivedprivacyin the output of effectiveEP $rotection
and usage (Figure 1).

. B AT EPS
) | securityaplications | mmmm{ ©orocron
= y - & Usage

Perceived Privacy

Fraud Detection

Figurel Conceivednodelon perceivedsecurityand privacyissuesn EP$rotectiveusage.
9. HypothesesTested

Hi: The fund transaction process has a substantial effect on the perceived safety and perceived privacy in EPS protection and
usage.

Hz: Fintechprocedureshavea major effect on the perceivedsafetyand perceivedprivacyin EP$rotectionandusage.

Ha: Security applications hawesubstantial effect on the perceived safety and perceived privacy in EPS protection and usage.
Hs: Thedetectionof fraudin cybercrimehasasubstantiakffectonthe perceivedsafetyandperceivedprivacyin EP$rotection
andusage.

Hs: Perceivedsafetyhasa substantiainfluenceon EP $rotectionandusage.

Hs: Perceivedorivacyhasa substantiainfluenceon EP$rotectionandusage.

10. Analyticaldiscussions
10.1 Thecompositereliability (CRand/ N y 0 dipBefar@tastedfor the selecteddeterminantsof EPS

FromTablel, the averagevariance compositereliabilityand/ N2 y 6 alpBekn@récapturedfrom the dataanalysis.
According to Hair, Andersah Black (2007), values abo0e&0 areacceptablefor the average varianc&inceall the values of
average variance are larger than 0.5, convergent validity is present for alatiables. The composite reliability (CR) of each
G NRFotS OOSLIia QGrtdzSa 020S notnd ¢KS O2 Yable & haveSvaleBs t A |
greater than the suggested cutoff value of 0.70, indicating that the reliability of all variables is acceptable.

Tablel/ N2 y 0 alpBefdriiie determinantsof EPS.

Indicator Trans Fintech Secur_ity Frau_d Perc. P_erc. EPS
Process  Procedure Appli. detection  Safety Privacy usage
I NBY OAlpﬁééﬂ E:S| 0.85 0.88 0.92 0.89 0.90 0.85 0.92
AverVar 0.56 0.64 0.68 0.72 0.66 0.69 0.82
CR 0.85 0.87 0.92 0.89 0.90 0.86 0.92

10.2 Structuralequationmodelanalysiof the EPS

The structuralequation model was then applied to represent the hypothesis generated to test the goodness of fit
(Figure 2).
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Figure2 SEMAnalysiof the Variables.
10.3ModelFitAnalyticalResults

TheCFA (Confirmatory Factor Analysis) indicates a good fit of the measures (x2=988.60, df=2.612; CFI=.907; IFI=0.¢
& RMSEA=0.075), and all the values met the threshold requirements. The measures of the varimax eigenvalues that sho\
valueggreaterthan oneare acceptedandthe resultsexhibitdiscriminantvalidity. Subsequentlythe structuralequationmodel
was tested to assess the inclusive goodness of model fit. The results indicate that the model fits the data and is within the
thresholds (x2=1069.015, 301, CMIN=2.766; CFI=0.91; IFI=0.898; RMSEA=0.078).

11. Findings

The perceived safety and privacy of EPS users provides a deeper understanding of all the constructs developed an
shows that these two major constructs have a positive and significant effeBEiR@ usage. When the underlying constructs
impacting the two major variables assure security and convincing, they are more willing to adopt EPS fund transfers and
transactions. The results have also shown that the fintech procedures applied have beem@ dtterminant of both
perceivedsafetyand privacyfactors,with anincreasinghumberof users trustinghe EPS$ystemssimultaneouslycontributing
to the growth of businesses.

Consumers increasingly engaging EPS increase the success rate of bubimeasz=influenced by perceived safety
and perceived privacy. Understanding the implications of the influencing factors determines the enhanced use of EPS. Thi
insists on delivering maximum possible fraud detection in the application of Fintech procealwlethe adequacy and
reliability of security applications for protection in the fund transfer process. EPS ensures the safety of the indi8duaD és
personal details (name identity, contact number, address of communication, credit card details, anddoankt details),
which are kept secure enough, and the fund transfers are speedy, easy, reliable, trustworthy and safe.
Theresultshaveshownthat cybercrimefraud detectionand protection are prominentdeterminantsof fund transfertrust and
security.lt isessentiafor the companiego havea closemonitoringsystemandstringentsurveillanceon anydissatisfactiorof
the consumers in the EPS handling systems. Stringent cyber threat laws enforced strictly shall be the
ultimate solution.

12. Conclusions

The present study has initiated a research model to test the validity of the pertinent determinants identified for the
study,which are perceived safety and perceived privacy affectinguenf the EPS systems administered by ttempanies.
Theresultsof the studyhavebeenauthenticatedthroughthe dataanalysisandfindingsthat the W C diagrRferLIN2 OS 3 &4 Q  N.
i.e., perceivedsafety and privacy, toward the success rate of EPS usage.

The study observes a noteworthy relationship between fintech procedures and perceived safety and privacy in e
payment system usage because consumers need not focus on the complexity arcbtiswaring fintech procedures; they
only give importance to convenience and protective EPS usage. Although the findings cannot be generalized to a large
population, the study has effectively brought out the results of the two predictor variables (perceivey sai@gtprivacy)
relating to the use of EPS in business transactions, most specifically protection against cybercrime threats. Ultimately, the
guestion arises as to which is more important, whether innovation or security and safety systems, and the gbattion
emanates fronthe success ofny innovatioris basedon the safety andsecurity ofthe systems usage. Wetiriven electronic
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commerce is redefined by the dynamics of Internet and fintech innovative solutions, necessitatingd@nbeankl to the role
of EPS as a pragmatic upgrade to safety, security and privacy systems.
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AbstractThevigorof Robcadvisoryisanchoredalongwith Al (ArtificialIntelligence)o expedite,synthesizeandsynchronize
the requisiteinformation, an enablerin the progressiorof upscalingandfacilitatingfinancialintelligenceand advice to the
xennials and the millennials, on their investment patterns. Innumerable times the investors usually behave irratio
their investmentdecisionson selectingfinancialinstruments,schemer in trading,generallytermed asbehavioralbiases.
Theprimetargetfor Robaplatformsarethe Millennialsandthe Xennialsdueto affordability,24/7 accessibilitandutmost
transparencywith zeroor nil investmentbias,throughafusionmodel (of Robeplus-Human)or a hybrid strategy,that can
KSEtLI 2 AYy@A3a2NI S GKS Ay@Sad2Nna Ay o@Sadid Y Stfeiadvangdd AN
(Technology Acceptance Model) on sometbé significat variables such as the Perceived Usefulness, Perceived
PerceivedSecurity and the mostinevitabledemographicvariablesof the investors,administeringthe StructuralEquation
Model, that has confirmed,muchremarkableuserinterfaceandthe competencef Al hasplayeda predominantrole in
structuring better easeof- usage, trust and securitgmong the investors onutilizing the RobeAdvisory Services.

Keywords artificialintelligence(Al),robo-advisoryjnvestmentgoals financialdecisionsmillenials

1. Introduction

The dynamic element of robadvisory services is artificial intelligence (Al), without any doubt. Al, demonstrated by

machinesperceivessynthesizesindinfersinformation similarto or better than humanintelligence Thisintelligencefactor of

Al enables higher investment returns through upscaling and integrating financial advice tadwaBory services, playing a
powerful role in providing financial insights with potential and positive outcomes. & w 2-ad#isorsworking on complex

Ff32NAGKYa GKFG KFE@S GKS OFLIoAfAGe G2 | RRNBaa O2YLX SE
types of Roboeadvisors:pure playRoboadvisorsand hybrid modelsthat operate with or without an extra fee. Asthey are

working on algorithms, Robo platforms can avoid conflicts of interest and investment biases that could occur with a human

AYy@SaliyYSyld ROAAZ2NE $K2 YAIKEG LlMzAK F2N Ay@SadySyd Ayad
existenceadecadeago,andthe first two brandsthat introducedrobo-advisoryplatformswere Wealthfront and Betterment.
Today, Robos are a fagtowing investment advisory platform across the globe, but they still command a very small
shareof investment inthe advisory market. 12016, robeadvisoryplatforms hadan AUMof $126billion out of $6%trillion in
the US. The surprising factor is that most recent studies have shown that 55% of investors still have limited or no knowledge
about roboadvisory platftt\y 8 ® Ly HamTE GKS {SOdNAGASEA |yR 9EOKIyYy3aS /2
LJdzNJID aspesthie PwCreport (2017).Roboadvisorsareregulated,i.e., Robotsshouldregisterasinvestmentadvisorsand as
stock brokers if needed. Today, stoof the robeadvisory platforms use improved algorithms that can accurately deliver
investmentsolutionstailored accordingo the needsof peopleasrequiredandcanmanagecomplexinvestmentneeds.t helps
an investor to design his portfolio, invess per his investment goals and retire better with the assistance of fiatforms.
Advanced Robos use complex algorithms that use the data provided by clients to create and manage their portfolio based or
the investment goals of the clients.
Robo advis@ take the information from clients through an online questionnaire and useagéd algorithms to

recommendassetallocationthat bestfits the O dz& (i 2 iv/&Esid@riigoalsriskappetiteandinvestmenthorizon.d t Z@ating
the portfolio, Robo advisormanages the portfolio by doing the periodic rebalancing, executing trades, performidgstax
KINDSaGAY3a YR 2GKSNI ASNBAOSA GKFG OFy KSELI AtGla Of ASydas
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2. Connivingwith Nudges

Robo advisors are suitable for investors who are comfortable using digital platforms with minimal or no human
AYGSNFSNBYOS® dac¢KS -HoNisoRA YLMNRIOSA 20zi B2 85 aKE wRYRSSRE Ay@Sa
Hammond 3 Studies show that investors who seek professional investment help by putting their money ulddegieinds
have seen that their median CAGR moves up by 3 percent.

The fundamentaldrawback of Rob@dvisor is that there is no human touch and emotional angle, which is very
AYLRNIIFYyG G2 a2YS Ay@Saidiz2NBRE YR AYy w2023 &2dz NB 2dzad
2y GKS Ay T2N)¥I (A2 y2016)KBven if theadgorithyi Isldaper intélligentNiPméy not necessarily understand
anddraw out all informationthat is relevanto anA y @ S dniegtiNdntgoalsand financialsituation, mostof the studiesthat
have been done on the efficiency of tipatforms. The performance of Robotics is still in the gray area when the market is
KAIKEe @2t GAfS YR GKS Ay@Saiz2NNna ySSRa FINB KAIKfe O2VYl
3. Literature Review

TheSWFHescribesobo-advisoryasakind of financialadvicefor providingAlbasedmanagemenof the portfolio with
nearly zero human interaction and that has characteristicallyused algorithms and formulas (SWFI2015). Accordingly,
(Investopedi&2017)definedrobo-advisoryasdigital platformsfor providingalgorithm-drivenandautomated financialplanning
services with no supervision of humans. The Wall Street journal, in its research, stated that with minimum balance and low
managemenfees,robo-advisoryisaboonto middle-classnvestorsthat enableshemto acceswealthmanagemenservices.

The RA market of the Asian Pacific has been expected to depict promising growth among various regions and forms «
continuous attempt to develop innovative and caftective automated economic advisory services. The RA market in this
regionis expected tobe predominantly driven by India, Japand China through the forecasting period. Tisigue to the

enormouscustomer base associatedwith increaseddisposableincome. As per (Tokic2018),a robo-advisorenabledthe
handling of the complex ingtment needs of a prospective investor due to the complex algorithms on whichadbisors
work. (Fein2015)clearlynarratesin this studyaboutthe successate of the investmentdecisionghe Roboplatformscanoffer
to an investor, as all neRoboplatforms are working on complex algorithms. Belanehal. (2019¥tate that with advanced
algorithms, Robeadvisorscan now play a critical role in investment successand revolutionize the investment market.

According to (Clarke Demo 202 successf Roboeadvisors depends solely on two things: Al capabilities that can address
complex investment needs and the user friendliness of platforms.

4. StructuralFrameworkof the study

Thestructuralframeworkof the studyrevolvesaroundthe provisionof invesiment adviceto the seekingnvestors both
millennials and retired individuals, for the purpose of enhancing their returns, which is both cost effective and reliable,
facilitated through robeadvisors that are articulated with artificial intelligence.

ecase of use
crtitinia | I SeESS A

e cost effective
® Xennials

ereliable

4.1. Frameworkof RobeAdvisoryon TAM

Figurel StructuralFrameworkof RobcAdvisoryon TAM.

4.2. InvestmentAdvice

According to the Research papers millennials are going to be the prime target foradeisory platforms, due to the
low fund management fees artcansparency oplatforms (Abraham et al., 2018)yesented that thepredominant reason for
GKS w202 ! ROAA2NEQA LIRLJz I NAG& FY2y3 GKS YAttSyyAalfta A3
responsibilityof their own investmentsandthe millennialsfeel that the advicegeceivedarefree from biasesFurthermore,as



https://www.malque.pub/
https://www.malque.pub/ojs/index.php/msj

millennials start their investment journey, the low level of investible income does not meet the minimum investment criteria
setbywealthmanagemenfirms; hence millennialscannotaccessa wealth managemostof the time (Cedell and1ssa2018)

4.3. Aland TAMin the Usageof Robcadvisors

I O0O2NRAY3I (2 6CNI yOSa02 -advisorysdrghndprenSas theéytwork on Ml Meanwihilg she NP
interaction between the clients and human advisors can be influenced bintagests of the advisor, whereas Roebalvisor
purely works on the inputs that an investor has given to the platforms and on the inbuilt algorithms. Hakla (2019) says that
RoboeAdvisorhasthe Alability to makeactiveinvestmentdecisiondy replacingnumaninvolvementin activedecisionmaking,
which makes this platform free from investment biases.

4.4.Proces®f Outcome

Rising awareness among customers for adopting automated financial advice for the purpose of investing and saving is
the mainandkeyconceptfor the demandfor RAservicesn the upcomingyears,asper the reports of Asianmarketwitnesses.
In India, the robeadvisory market is still at a very emerging but promising stage, and we need to create many positive
perceptions about the platform anbuild trust for mass adoption (Ankita et al., 2020). According to (Fein 2016), RAs provide
investment advice and discrete management services without the involvement of humans but with the help of algorithms
followed by the allocation of asset models.

5. ResarchDesign

A causal research design is applied to explore the effect of selected variables on investment returns. The
respondents were customers seeking investment advice, mostly millennials and retired individuals. The data were collected
from the Ernakéi dz¥ RAAGNAR OGO 2F YSNI Il adlidSe® ¢KS O2y@SyAaASyO0S &t
toward its technological acceptance (TAM).

The TAM had nine variables, and the data collected were tested to prove the validity and reliabilitytoblthe
dzZiSR® / NByol OKQa FfLKF 2F it (GKS @I NAIoftSa gta 02885 n
was used to predict the effect of independent variables on behavioral intention.

Thehypothesedramedfor the studywere asfollows:

Hia. Perceivedisefulnessiasa significantpositiveeffect on consumerattitudestoward intention-to-userobo-advisory

Hip. attitude hasa positiveeffect on the intention to userobo-advisory

Hic. perceivedeaseof-usehasa positiveeffect on consumerattitudestoward intention-to-userobo-advisory

Hua. perceived easef usehasa significantpositiveeffect on consumerperceivedusefulnesof the intention to useof
robo-advisory

Hie. Theperceivedusefulnesof financialrobo-advisorshasa positiveeffect on the intention to usethem.

Hz: Personalnnovativenessn information technologyhasa directrelationshipwith the intention to use robeadvisory
among investors.

Hs: Perceivedrust hasa positiverelation with the intention to userobo-advisorydevicesamongmillennials.

HuoY ¢KSNBE Aa y2 aA3IYyATAOFIYyld RAFFSNBYOS Ay 3S 2y (GKS 1
the extension othe TAM.

Hos: Thereis no significantdifferencein the effect of genderon the perceiveduncertainty2 ¥ A y @h@wtién2oNde Q
RAs based on the extensiontbe TAM.

6. Analytical Observations

Theprimary data werecollected fromthe investors on theiutilization of robcadvisory services for investment advice
instead ofrelying upon human suggestions and information about the selection of stocks and other capital -nedatked
queriesin the procesf A Y @ S &véaRhNBafion.Relevanstatisticaltools appliedto test the relationshipandimpact ofthe
variableschosen under the study.

6.1. Relationshipf perceivedeaseof useof RAtoward gender

The Levine test for equality of variances was used to test the association between gender and the perceived ease of
use of RA based on TAM.

Ho: Therds no significant diffeencein the effect of gender on the perceived easfeuse2 ¥ Ay @S a (1 20NBeQ A Y
RAs based on the extension of the TAM.

Fromthe analysigyivenin Tablel, it is clearthat the genderof the respondentshasa significanteffect on the perceived
easeof use(t value=2.053p=0.041<0.05).Thereis a significantdifferencein the genderwiseperceptionof the robo-advisory
scheme.
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Tablel Investorintention to useRAsbasedon the TAM.
[ SE STeSfra
Equalityof Variances

t test for Equalityof Means

Sig.(2 Mean  StdError  95%bDifferencelnterval

F Sig. ¢ df  tailed) Dif Diff of the Difference
Lower Upper
Equalvariances g, 210 2053 502 041 12008 ~.05848 ~23497  ~.00518
PEU assumed
EqualNariances
ot assumed 2054 501953 040 12008 ~05848 ~23497 00522

6.2. Influenceof ageon perceivedsecurity

Evaluatiorof the influenceof ageon the perceivedsecurityof A y @ S dnierionko QseRAsbasedon the extensionof
the TAM

I 2Y ¢KSNBE A& y2 aA3IYyAFAOLYyld RAFFSNBYOS Ay 13S 2y (KS
extension of the TAM.

Table2 Effectof ageon perceivedsecurity.
Associationbetween Ageand Perceivedsecurity

Sumof squares  df Mean Square E Sig.
BetweenGroups 034 2 _017 069 933
Within Groups 121.798 501 243
Total 121.832 503

The influence of the age category of the respondents on perceived security is evaluated using ANOVA, and the result:
show that the agef the respondents does not play any significant role in perceived security or its effect on the intention to
use robeadvisory schemes (p value=0.933>0.05).

6.3. StructuralEquationModel AnalyticalViews

Figure2 Structuralequationmodelof the study.

6.3.1.ModelFitIndicedor the Factordnfluencingthe Intentionto useRobceAdvisoryServices

Table3 Model Fit Assessmentf FactorgnfluencingRoboeAdvisory.

Factors  ActualValue Recommended/alue

RMS 0.072 <0.08
GFI 0.901 >0.90
AGFA 0.822 >0.80
NFI 0.924 >0.90
TLI 0.934 >0.90
CFlI 0.912 >0.90

RMR 0.035 <1
IF 0.935 >0.90
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The fit indices shown in Table 3 for the proposed conceptual model indicate that the model is a good fit for the given
data,with GFI=0.901AGFI=0.822\FI=0.924TLI=0.934CFI=.912RMR=0.035ndIFI=.0.935andthe measuresoncludethat
all the factors analyzed influence rofaalvisory services.

7. Findingsand Conclusion

The peculiar characteristic of Ro#alvisory is that it obtains information froits clients with regard to their financial
dAldzr GA2yas GKSANI Ay@SadySyid K2NAT2y:X (GKS Ay@Saiz2Nama NAR:
are processed with the aid of intricate buwiit algorithms to achieve preeminentvastment instruments harmonized based
on their investment goals. Many studies on investor biases have observed that at times, investors behave irrationally more
often while makinglecisions on investments, theshowcertain biases based dheir past expeiences, and thesbehavioral
biases need to be avoided (Amudha and Muthukamu 2018). Such errors are proven to be very expensive in most situations
hence, weneed dependablé&rkobeplatforms that evolvdrom a technologicastandpointand canhandlecomplexinvestment
needs even in volatile market conditions.

The findings of the study confirm that rofamlvisors, along with TAM, exhibit a positive outcome. With advanced Al
capabilitiesyobo-advisorscanplaya predominantrolein the future and cantruly helpinvestorsmanagetheir investmentwith
minimal advisory costs. #&habled robeadvisorsbenefit customers exclusively for those who have to start their investment
journey, preciselyfor millennials.Enhancediserinterfacesand Al capabilitieshaveplayeda majorrole in buildingeaseof-use
and conviction among investors in the adoption of Ralulvisors. Genderwise perceptions of Redxtvisory platforms are
totally different from our study,whichcouldbe dueto differences irthe awareness level, andoboeadvisoryplatformscanbe
targeted to across investors, as age has the least implication in the perception and adoption efdRwoy platforms.

Millennials aregoingto be the leadingtargets forRobaplatforms dueto their easyaffordability, 24/7 accessibilityand
complete transparency with no investment bias, and as an investor ascends in their investment journey, a mix or hybrid
structure (Robo + Human) is substantially helpful to reach their investment needs.
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Abstract This study examines the role of multilevel governance in the prevention of air polluti@elim, NCR. Th
researchutilisesboth primary andsecondarydata sourceso assesshe perceptionandopinion of respondentson various
issues related to air pollution. Hypothesis testing is employed to analyse the data, and the findings indickdsstltzan
50% of respondents feel that there is any conflict of interest between agencies or governments in the implement:
schemes or programs to combat air pollution. Additionatlis foundthat more than 50%of respondents believéhat the
formulation of one apex body for policy formulation, rather than multiple bodies, would be more effective in contr
air pollution. However, 50%f respondentshelievethat thereis a laclof political will or coordination amongstakeholders
in controlling air pollution, and multilevel governing bodies are seen as a bottleneck. Based on these finding
recommendedhat a centralisedauthority be establishedo dealwith air pollution-relatedissuesandthat more efforts be
made to increase publiawareness about air pollution. The analytical approach used in this research highligh
importance of hypothesis testing in making inferences about populations based on sample data. Future resear:
also look into how well different multilevel geknance strategies work in different situations. It could also look into
role of citizen engagement and participation in makipglicies and programmes to stapr pollution. Also, research couli
look at the possible effects on the economy and sociétysing multilevel governance approaches to stop air pollutior

Keywords:air pollution, multilevelgovernancePelhiNCRstakeholdersgconflictof interest

1. Meaningof Air Pollution

When chemicals that aread for the environment, thetemperature, orhumanhealth arereleased into theair, we call
GKFG WFEANIJ LR2ftfdziA2y®Q DF&aSa 04dz0OK a FYY2YAlLX /hX {huZ
inorganic particles, and living compounds are all contributors to air pollution. Airtipolibhas the potential to hurt not only
people (through illnesses, allergens, and even mortality), but also other creatures, vegetation, araduts orconstructed
environment. Pollution in the environment can be caused by either human actions orahabgcurrences. Several
respiratory illnesses, cardiovascular disorders, chronic obstructive pulmonary disease, asthma, and lung cancer have bee
linked to air pollution. Poor air quality has fesaching impacts on human health, particularly affecting theg and
circulatory systems. One's response to air pollution is conditional on factors such as the nature of the contaminant, the
extent to which one is subjected to it, one's current health, and one's hereditary mmpk®aniel 2014). In its 2008 study,
World's Worst Polluted Places, titacksmith Institute identified indoor air pollution ahédd metropolitan air quality as two
2F GKS 62NIRQa 62NBRG KFT I NR2dzda LRffdziAz2zy A&dadzSao ! ge dzt ¢
from 2.1 (Raquel et al 2013) to 4.21 million (Lelieveld et al 2019). Air pollution is the biggest natural health danger in th
globe, responsible for the premature mortality of approximately 7 million people annually (Reed 2016).

2. Meaningof Multilevel Gowernance

Furthermore, multilevel governance of air pollution acknowledges that the issue is complex and multifaceted and
needs to be approached holistically. It entails the creation of laws and policies that account for the various pollutegd,sour
types,and sectors, as well as the various@illuting industries, businesses, and agricultural practises (Joyeeta Gupta 2008).

Additionally, a sustained commitment to research and development is needed to find new technologies and
approaches for reducing giollution in order for multilevel governance of air pollution to be effective. One of the challenges
of multilevel governance of air pollution is making sure that different levels of government and other stakeholders work
together. This includes making s for tracking progress and finding places to improve, as well as forming partnerships
and collaborations between different sectors and stakeholders to share knowledge and resources. This can be especiall
difficult in areas with multiple legal systenss is the case with Delhi's National Capital Region, which is split up into several
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states and uniorterritories. To deal with this problem, the Graded Response Action Plan (GRAP) was put in place in Delhi
NCR. This plan provides a framework for coordination and collaboration between different stakeholders at different levels of
government (Joyeeta Gup008).

With multilevel governance of air pollution, it is also hard to make sure that rules and policies are followed. This
means that effectivenonitoring and reportingsystems must beetup, andthe community andcivil society must bévolved
in makirg sure that laws and policies are followed. The effectiveness of air quality management programmes can be
hampered by a lack of enforcement and compliance with regulations, which can also erode stakeholders' confidence in the
process.

Thesuccess ofnultilevel governancef air pollution is als@ffected by theavailabilityof resources andhe buildingof
skills at different levels of government and among stakeholders. This entails allocating adequate financial resources for the
implementation of air qualy management programmes as well as educating and empowering stakeholders to successfully
implement and keep track of laws and regulations (Joyeeta Gupta 2008).

In general, multilevel governance of air pollution is a complicated and changing process that needs the participation
and coordination of different levels of government and stakeholders. Effective policies and rules need to be made,
communication channelseed to be set up that are open and accountable, communities and civil society need to be
involved, laws need tbe enforced and followed, theraeeds to beenoughmoney andresources, angeople's skillsieed to
be built up. Air pollution problems arounithe world can be fixed in a fair and lotagting way with the help of multilevel
governance.

3. Literature Review

Delhi has been an epicentre of air pollution in India; multiple studies have proveshthe in the last few decades. In
a comparative study dfix northern cities of India it was observed that Delhi had a maximum PM10 load (Yadav et al 2020)

Theidea ofpolycentricgovernancecanserveasafoundation forthe theoretical framework fomulti-levelgovernance
of air pollution in Delhi NCR. Tlemplexity of environmental issues and the need for multiple actors and institutions to
work together and coordinate their efforts to address them are both acknowledged by polycentric governance (Elinor
Ostrom 2010). This would entail collaboration and rctioation between various governmental levels, civil society
organizations, and commercial entities in the case of air pollution in Delhi NCR.

Thenational government can establish broad policies eegllatory frameworks to direct thefforts of various sates
and cities to combat air pollution. As an illustration, the National Clean Air Programme (NCAP) offers a thorough framework
for lowering air pollution throughout the nation (Ministry of Environment, Forest & Climate Change, Government of India
National CleanAir Program2019).At the state level, Delhi, Haryana, andttar Pradesh'governments carreatepolicies and
strategies that are regiospecific to reduce air pollution, taking into account regional sources of pollution and elements that
worsenair quality.

The theoretical framework for multevel governance of air pollution in Delhi NCR can also be based on the idea of
environmental federalism in addition to polycentric governance. The division of environmental duties and authority among
various governmentakpheresjncludingthe federalgovernment,state governmentsandlocalgovernmentsjs referredto as
environmentalfederalism (Daviéind Aidan 2017)hecentralgovernmentof Indiais in chargeof setting nationalpolicies and
standards,and the state governments are in charge of putting those policies and standards into practise at the local level
(Verma et al 2018).

A lack of coordination and cooperation between the various levels of government as well as conflicting policies and
strateges can occasionally result from this division of duties. This is especially true in the case of Delhi NCR's air pollution
where various states have different emission standards and regulations and there is a lack of coordination in addressing
transbounday pollution. A balance between centralised policies and decentralised implementation, as well as cooperation
and coordination between various levels of government, are therefore necessary for effectivdaweltgovernance of air
pollution in Delhi NCR/erma et al 2018).

¢tKS ARSI 2F GKS WGN)}3ISRe 2F (GKS 02YY2yaQ Aa y2GKSNJ
governance of air pollution in Delhi NCR. This is referring to a scenario in which selfish behaviour by individuaractors c
cause a shared resource, like the air we breathe, to degrade (Hardin 1968) Individual actors, such as businesses and ¢
owners, may put their own interests ahead of public health and environmental sustainability in the case of air pollution in
Delhi N®, which worsens the region's air quality.

The multilevel governance of air pollution in Delhi NCR must include incentives for individual actors to adopt more
environmentally friendly practises and technologies in order to overcome this challenge. Thigwodve measures like
emissions trading, financial assistance for greener technologies, and sanctions foomptiance. A more equitable and
adza G Ay FotS FLIWNRBEFOK (2 FAN LRffdziAz2y 3IF2BSNY I yOSY Ay axS
through efficient policy interventions.

4. ResearclGap
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Even though therdave been a lot of studies on the causes and effects of air pollution on plants and animals, the role
of government and administration in solving this problem has not been studied well. Even though the government has taken
steps to reduce air pollutionhere is still a need for multilevel governance (Silva et al 2013) to improve the way these steps
are carried out to make sure they work in the long run. Also, all interested parties, including the community, need to be
involved (Silva et al 2013). Theredomra critical review of the progress of the steps taken to address air pollution is needed,
particularly with respect to coordination between central and local governments after implementation as well as analysing
the operational problems and bottleneckaded by citizens and implementing agencies. This will help achieve a sustainable
environment in the end.

5. ResearclObjectives

1) To study the existing preventive actions taken to control air pollution and participation from multilevel governance
point of view.

2) To analyséhe role of Government and other organizatioasd their mutual coordination in improvirtge pollution
index.

3) To propose effective suggestiongo control the air pollutants concentrationin the environmentwith multilevel
governance.

Hypothesis:

1) HO: Thereis absenceof proper coordinationwith multilevel governancefor implementingpoliciesto control air
pollution.

DataAnalysis:

Table 1 shows the frequency and percentage distribution of stakeholders in a survey or studurvigeappears to
have asked participants to identify their type of stakeholder in environmental issues.

Tablel Typeof StakeHolder.
Frequency Percent Valid Percent CumulativePercent
GovernmentOfficial National 4 12.90 12.90 12.90
GovernmentOfficial Local 13 41.94 41.94 54.84
Academic/ScientifiExpert 0 00.00 00.00 54.84
EnvironmentalNGO 14 45.16 45.16 100.00
Other 0 00.00 00.00 100.00
Total 31 100.00 100.00

Figurel depictsthat out of 31 respondents, 412.9%) identified a&overnmentOfficialNational, 1341.9%)dentified
as Government Official Local, 14 (45.2%) identified as Environmental NGO, and none identified as Academic/Scientific Expe
or Other.

GovernmentOfficial GovernmentOfficial Academic/Scientific EnvironmentaNGO Other
National Local Expert
Percentage

Figurel Typeof StakeHolderSourcePrimaryData.

The cumulative percentage column shows that 54.8% of the respondents identified as Govefiffigiat Local and
100% of the respondents identified as either Government Official Local or Environmental NGO.
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Overall, the table suggests that the majority of the respondents are either government officials at the local level or
members of environmental NGOs. "The absence of responses from academic/scientific experts or other types of
stakeholders may limit the representativeness of the sample, and caution should be exercised in generalizing the findings tc
the larger population of steeholders in environmental issues (Table 2).

CA3IdzNBE H RSLIAOGA GKIG 2dzi 2F GKS om NBaLRYyRSyi(daz wrT
steps taken by governments/agencies/stakeholders cover all the relevant air quality concebies ZJ.aThis suggests that
they believe the current actions being taken are adequate to address air quality concerns.

Figure2 Doescurrent stepstakenby governments/agenciesstakeholderscoversall the relevant airquality concerns?
SourcePrimaryData.

hy GKS 2GKSNJ KI'yRZ mn NBaLRyRSyidia o6npodmcz0 | yasgSNBR
are enough to cover all relevant air quality concerns (T&bleThis suggests that there may be a perception among some
respondents that more needs to be done to address air pollution.

Table2 Doescurrent stepstaken by governments/agenciesktakeholderscoversall the relevantair quality concerns.

Frequency Percent Valid Percent CumulativePercent
Yes 17 54.84 54.84 54.84
No 14 45.16 45.16 100.0
Total 31 100.0 100.0

Tableo aK2ga G(G(KS NBalLkRyaSa 2F (KS LI NI Ap@dentikdhyitle Govarnnieit S ]
to prevent air pollutionr NB A dzFFAOASYGKQ ! (201t 2F om LIS2L)X S NBaLRyR:
GKS dlofSd® CAIdZNE o aK2ga GKIG 2dzi 2F GKS om LI NGAOALI Y
plans presented by the Gowenent to prevent air pollution are sufficient. "On the other hand, 18 (58.06%) participants
NBaLR2YyRSR Wb2QX AYRAOFIGAY3 GKIFIG GKSeé R2 y2i0 KAyl GKIG
sufficient."

Table3 Doyouthink the planspresented bythe Governmento preventair pollution are sufficient.

Frequency Percent Valid Percent CumulativePercent
Yes 13 41.94 41.94 41.94
No 18 58.06 58.06 100.0
Total 31 100.0 100.0

No

= Percentage

Figure3 Doyouthink the planspresentedby the Governmento preventair pollution are sufficient. Source PrimaryData
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It is important to note that this table only displays the frequency and percentage of responses and does not provide
anyinformation on the reasons behind the participants' responses or their level of knowledge about the Government's plans
to prevent air pollution.

Out of the total 31 respondents, 32.26% i.e., 10 respondents feel that there is a conflict of interest between
agencies/governments in implementation of schemes/programs in combating air pollution, while 67.74% i.e. 21 respondents
do not feel so. This question aimed to assess whether the respondents perceive any conflicts of interest between the
agencies/governmerst involved in the implementation of schemes/programs to control air pollution, as shown in Figure 4
and Table 4. It can be inferred that a significant proportion of the respondents perceive some conflict of interest, which
might impact the effectiveness diie implementation of these programs. Further analysis and investigation may be required
to identify the specificareas ofconflictand address thento ensurethe successfuimplementation ofthe schemes/programs.

Table4 Doyoufeelthat there isanyconflictof interestbetweenagenciesgovernmentsn the
implementation of schemes/ programs in combating air pollution.

Frequency Percent Valid Percent CumulativePercent
Yes 10 32.26 32.26 32.26
No 21 67.74 67.74 100.0
Total 31 100.0 100.0

Figure4 Thereisanyconflictof interestbetweenagenciesfgovernmentsn implementationof schemes/
programs in combating air pollutioSource: Primary Data.

Table 5 presents the frequency and percentage distribution of responses tdjttiesS & G A 2y W2 | & (G KS
FYOATdzZAGe 6KAES NBOSAGAYI AyaldNHzOiAz2ya FTNRY Y2NB (KIFy 2y
hdzi 2F om LI NGAOALIY(GAaZ T OHHDpY::0 NBaAaLRYyRSR ¥, S$aQr A
instructions from more than one governing body, as shown in Figure 5. On the other hand, 24 (77.42%) participants
NEBaLR2yRSR Wb2Q>s AYRAOFGAY3 (KIG GKSe& KIF@S y2i0 SELISNASYyOS

Table5 Wasthere everanyambiguitywhile receivinginstructions frommore than one governingbody.

Frequency Percent ValidPercent CumulativePercent
Yes 7 22.58 22.58 22.58
No 24 77.42 77.42 100
Total 31 100.0 100.0

Percentage

B Percentage

Figure5 Wasthere everanyambiguitywhile receivinginstructions frommore than one governingbody. Source PrimaryData
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The majority of respondents (87.10%) agreed that having an apex body for policy formulation to curb air pollution in
Delhi NCRvould be more effective than the current multiple bodies working on the issue. Table 6 and Figure 6 suggests that
there is a need for a more streamlined and coordinated approach towards addressing air pollution in the region. Such an
approach could potendllly lead to more efficient and effective implementation of policies and initiatives, as well as better
coordination among various stakeholders involved in the process. However, it is important to note that the creation of an
apex body alone may not be $igfent, and it would need to be accompanied by other measures such as adequate funding,
political will, and stakeholder engagement to ensure its success.

Table6 Thereare multiple bodiesworkingfor formulatingandimplementingvariousstepsto curbair pollution inDelhi NCRDoyouthink
the formulation of one apex body for policy formulation rather than these multiple bodies will be more effective.

Frequency Percent Valid Percent CumulativePercent
Yes 27 87.10 87.10 87.10
No 4 12.90 12.90 100
Total 31 100.0 100.0

m Frequencie!

Figure 6There are multiple bodies working for formulating and implementing various steps to curb air pollution in Delhi NCR.HDkyou t
the formulation of one apex body faolicy formulation rather than these multiple bodies will be more effective. Source: Primary Data

This survey question is asking the respondents for their opinion on the reasons for the challenges faced in controlling
air pollution in Delhi NCR. The respemts were given two options to choose from: lack of political will or lack of
coordination among stakeholders.

Table 7 and Figure 7 depict 45.16% of the respondents felt that there is a lack of political will in controlling air
pollution in Delhi NCR, whki54.84% of the respondents felt that there is no lack of political will. On the other hand, 54.84%
of the respondents felt that there is a lack of coordination among stakeholders in controlling air pollution, while 45.16% of
the respondents felt that thee is no lack of coordination among stakeholders.

These results indicate that the majority of the respondents perceive a lack of coordination among stakeholders as a
challenge in controlling air pollution in Delhi NCR, while a significant minority percéhal of political will as a challenge. It
is important to note that this is based on the perception of the respondents and may not necessarily reflect the actual
situation.

Table7 Inyour opinion,isthere a lackof political will or lackof coordinationamongstakeholders
in controllingair pollution.

Frequency Percent Valid Percent Cumulative
Percent
Yes 14 45.16 45.16 45.16
No 17 54.84 54.84 100.00
Total 31 100.00 100.00
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Figure7 Inyouropinion,isthere alackof politicalwill or lackof coordinationamongstakeholdersn controllingair
pollution. SourcePrimaryData

Based on the responses, 54.84% of the respondents believe thgtrésence of multiple governing bodies in dealing
with air pollution is a bottleneck. This could mean that they perceive the existence of multiple bodies to be a hindrance in
effective policymaking and implementation. On the other hand, 45.16% of the oadpnts think that having multiple
governingbodies ishelpful,as shown inrable8 and Figure 8This could meathat they believethat eachbody has itsinique
strengths and expertisthat contribute tothe fight againstair pollution. It'sworth notingthat the respondents' opinions may
be based on their personal experiences and observations of the actions taken by the governing bodies.

Table8 In your opinion, multilevelgoverningbodiesin dealingwith air pollutionis.

Frequency Percent ValidPercent CumulativePercent
Bottleneck 17 54.84 54.84 54.84
Helpful 14 45.16 45.16 100.00
Total 31 100.00 100.00

Bottleneck

® Bottleneck m Helpful

Figure8 In youropinionmultilevelgoverningbodiesin dealingair pollution is. Source PrimaryData

HypothesisTesting:

In this hypothesis test, the null hypothesis (HO) states that 50% of respondents feel that there is a conflict of interest
between agencies/ governments in implementation sthemes/ programs in combating air pollution. The alternative
hypothesis (H1) states that less than 50% of respondents feel that there is a conflict of interest.

The significance level is set at 0.05 and the test statistic is calculated to be 1.975efroidetwhether to accept or
reject the null hypothesis, we compare the test statistic to the critical value from the standard normal distribution Table 9
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Since this is a lefhiled test (the alternative hypothesis is less than), s@epare the test statistic to the critical value

at the 5% level of significance in the left tail of the standard normal distribution Table 9, which is 1.645.

The test statistic of 1.975 is greater than the critical value of 1.645, indicating that iinfale rejection region.

Therefore, waeject thenull hypothesis and accept thaternativehypothesis. This means thegss than 50%f respondents
feel that there is a conflict ahterest between agencies/governments in implementation of schemes/@agrin combating
air pollution.

Table9 Doyoufeelthat thereis anyconflictof interest between agencies/Governmeritsthe implementationof
schemes/programs in combating air pollution.

P=.50,50% ofrespondentdeel that there is any conflictof interestbetweenagenciesgovernmentsn
implementation of schemes/ programis combatingair pollution.
P<.50, Lesshan50% ofrespondentdeel that thereisanyconflictof interest betweenagencies/
H governmentsn implementationof schemesfprogramsin combatingair pollution.
Significance.evel .05
ZValue 1.975
TableValue 1.645(left tail)
Compare ZValue>TableValue, HRejected, HAccepted.

It is provedthat lessthan 50%of respondentdeel that there isany conflict of interestbetweenagencies/
governmentsn implementationof schemesprogramsin combating aipollution.

|_b

Conclusion

6. Findings

f

f

f

f

1

Thefindingsof the hypothesigestingconductedin this studyindicatethat:
Lessthan 50%o0f respondentsfeel that there is any conflict of interest between agenciesor governmentsin the
implementation of schemes or programs to combat air pollution.
Less than half of the people who answered say that there is any confusion when gettimg foodie more than one
governing body.
More than 50% of respondentsthink that the formulation of one apex body for policy formulation rather than
multiple bodies will be more effective.
50% of respondents think that there is a lack of political witaordination among stakeholders in controlling air
pollution.
50%o0f respondentperceivemultilevelgoverningbodiesdealingwith air pollution asa bottleneck.

7. Recommendation

Based on the findings of this study, several recommendations can be maideptove the multilevel governance

system in preventing air pollution in Delhi, NCR:

1.

4,

Establishmenbf one apexbodyfor policyformulation: More than 50%0f respondents felthat the formulation of one

apex body for policy formulation rather than multipledies would be more effective. Therefore, the government
should consider establishing a single agency responsible for the development and implementation of air pollution
policies.

. Increase in budget allocation: More than 50% of respondents felt that tligéuallocated by the government is not

sufficient to control air pollution in the DelNCR region. Therefore, the government should consider increasing the
budget allocation to improve the implementation of air pollution control measures.

. Improvement incoordination and political wil50%of respondents believed that thereras a lack o€oordination and

political will among stakeholders in controlling air pollution. Therefore, the government should focus on improving
coordination and political will amongall stakeholders, including government agencies, -gomernmental
organisations, and citizens.

Awareness campaigns: Half of the people who answered the survey thought that citizens don't know enough about
the different kinds of air pollution, how it afféezpeople, and what policies are in place to stop it. So, the government
should run campaigns to teach people about how air pollution affects them and what they can do to stop it.

. Conductingurther research:Thisstudyhasprovidedinsightsinto the perceptionsof stakeholdergegardingmultilevel

governance in preventing air pollution in Delhi, NCR. However, there is scope for further research to investigate the
effectiveness of current policies and programmes, and to identify new measures to caintpollution in the region.

8. Conclusion

In conclusion, the recommendations made in this study can help improve the multilevel governance system for

preventing air pollution in Delhi NCR. It is essential that the government takes necessary steps to mhpleese
recommendations to reduce air pollution levels and ensure a healthier environment for the citizens of Delhi NCR.
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Abstract Globalization, technological advancements, and changes in work organization have increased the dem
skilled employment in many countries. In the absence of skitfgloyers are less likely to be able to find employme
and are more likely to face skillslated unemployment, which decreases their competitiveness. In order to addres:
challenge of promoting skilled employability, the National Dual Training Sy$MIDTS) apprenticeship trainin
programme is an essential component. This enhances the ability of employees to find employment opportuniti
earn income with the help of their skills. The development of skilled employability is one of the most efstcitegies

for ensuring a successful transition to the workforce and the access to eareated employment. Furthermore, the
NDTS provides employees with the skills, knowledge, competencies, and attitudes necessary to find employmen
survive inan unstable economic environment. The performance of an employee is also related to the level

satisfaction along with the skills of the employee. It has been demonstrated that satisfied employees perform |
resulting in a higher productivity Vel in the organizationAlso, employees must be provided with necessary job train
to ensure they develop the necessary skills to fulfill the requirements of their respective roles as well as p
themselves for employment in specialized fields. Eestence of training opportunities is likely to lead to employe
remaining satisfied with an organization for a longer period of time. The improvement of employee engageme
workplace excellence can also be observed in this regard. As part ofulis she focus will be on identifying how th
duration of the NDTS apprenticeship training program affects the employment of skilled employees. This will aff
satisfaction of job training, and the engagement of employees on the job.

Keywords:skilledworkers,COE,skillemployment,SRU,NDTS

1. Introduction

A significant feature of the National Dual Training System (NDTS) is that it combines three key aims: improving
individual capability and capacity to regulate themselves, promoting equality afrbgqty and participation in society, and
developing human resources (Pilz and Wiemann 2021; Liguori and Winkler 2020). NDTS is distinguished from other skil
training programmes in that trainers are required to incorporate both human and social vatueslaas learning and
methodology skills when teaching or facilitating technical subjects. Today's competitive environment requires employees to
have access to this added value component of NDTS. In conjunction with structured learning on the jolairtimg tr
programme will enable the employee to receive relevant and portable skills that are applicable to the labour market,
indirectly combating Malaysia's growing skills underemployment (Clarke 2018; Affouneh et al 2020)

Skills underemployment has incresb dramatically in several developed countries, including Malaysia, since the
global economic crisis began. Even though Malaysia's labour market is recovering, high skills unemployment continues tc
present a serious problem (Nga et al 2021; ShahMaikthar et al 2019). The current workflow system does not balance
different products and services adequately, which should be addressed at the job design stage. Insufficient protocols,
practices, and standards for performing a particular task or actimithé workplace are largely responsible, which do not
match the employer's objectives and adversely affect work design. Poor design limits opportunities to develop a variety of
skills and abilities and texperience a variety of learning situations (Hakae¢ al 2018)Employee dissatisfaction, increased
turnover and lack of engagement are all the results of this interference with the employee's career interest and fulfiiment.
Employee dissatisfaction, disengagement, and demotivation are the results ofyook design (Islam et al 2019).
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Furthermore, employees were unable to acquire and apply new knowlead@pt to changes in technology and
organizationabtructure. Theorganizationmay not retain talented employeesLowemployeeproductivity and stresscanlead
to psychological issues like high blood pressure, heart disease, psychological strain, bugpoegsidn, anxiety, irritability,
and poor concentration (Rosmala et al 2019). Therefore, NDTS is shaping an wddustny skilled workforce that can
export indemand technology based on values. It fosters innovation, economic growth, and communityeimglithrough
this diverse talent program. Through this program, employees can acquire the knowledge, skills, and attitudes necessary ir
order to succeed in a globalized world (Abd Samad et al 2018). Ultimately, training programs must be structurednwithin
ideal duration in order to be effective and highly effective. As a matter of fact, it is not about the duration of trdintng,
rather about the value an employee gain from it. Ideally, training should be tailored to solve a specific problem dhéihfit w
the employee's schedule in order to maximize that time (Cascio 2019; Ali 2020).

For greater relevance, the objective of the study is to identify how the duration of NDTS apprenticeship programmes
affects skills employment, as well as job trainingisfattion, and job engagement, to enrich the research purpose. By
implementing NDTS training programs, organizations can achieve a variety of benefits, including increased employee
motivation, engagement, and satisfaction. In addition, organizations chiews increased profit margins. An organization
must maximize the impact of such initiatives when they impact it (Basilaia et al 2020) In view of the NDTS' sustairhbility an
inclusivity; it is formulated in such a way as to facilitate economic recoveny $kill underemployment. In order to prepare
a skilled workforce that can meet the challenges of a rapidly changing future job landscape, this program aims to recover,
rebuild, and reform skitelated underemployment among employees. It is therefore imgot to emphasize that the
duration of training is an important determinant of its success (Crawford et al 2020, Martin 2020). However, there is no one
sizefits-all level of employment when it comes to training duration; a few factors can offer valirdifght. In regards to
young employees, the findings of the study will benefit society since the NDTS apprenticeship program plays a crucial role i
improving the skills of the work force. It will inspire employees to gain meaningful employment anddmgiigsrm careers
by enriching their knowledge, skills, and attitudes. In doing so, they can support themselves and their families, thereby
helping to make our nation and community more sustainable.

2. ConceptuaFramework

The conceptual framework for this research is shown in Figure 1, and it describes the different instrument variables
FR2LIISR F2NJ 6KAa NBaSINOK® ¢KS NBASEFNOK Y2RSt Ay GKAA a
which was developelly Morgeson, F.E in 2006 consists of four (4) core job design and the nature of work to determine skill
SYLX 28YSyGzZ aw2o ¢NIAYAYy3I {FiGAaTFFIOGAZ2Y O6WE{0é HKAOK ¢4l &
to assess employee attitude 60 2dzi FaLlSOia 2F (GKS 226 |yR |aLlsotGa 2F 22
which was developed by Bruce Louis Rich in 2010 consists of three (3) core constructs linking job demands and resources
promote involvement and performance.

JobTraining .
Satisfaction JobEngagement SkillEEmployment
A A A

TrainingDuration

Figurel ConceptuaFramework.
3. Methodology

Survey methods were used in this study to investigate the current situation, which is the most appropriate method to
guantify current attitudes or practices at a certain point in time. The use of numerical data to explain the researchnguestio
was highlyappropriate for this study. It is in individuals' attitudes, beliefs, and opinions that they determine how they
perceive problems, while their practices reflect their actions (Braun et al 2021). In addition to assessing community needs,
the design can alsassess community involvement and planniAghough survey research has numerous disadvantages, it is
an effective data collection method since it can collect valid data from a variety of populations, dispersed populations,
anonymous populations, and thguality of data collected is always beyond control (Carey 2020).

In this study, a quantitativeesearch approach was used to determimbethervariables differed by traininduration.

An instrument survey questionnaire can be used in this approach toctdpeecific numerical data that can be analysed
statistically in order to explain phenomena. The research questions and variables were clearly defined in advance of data
collection, witha greater tendency for it to be fixed and deductive. Data collectadagcurate and did not require a great
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deal of analysis prior to drawing conclusions. A relationship could be established between the independent and dependent
variables.

In this studyall NDTS apprentices enrolled in tBeuthern rgion ofMalaysia for years 2022nd 2023areincluded in
the population. There were three (3) subcategories of training certification among the population in this study, which were
classified according to their level: Malaysian Skills Certificate (SKEIs g2, and 3 as well as three (3) active course codes
of NDTS programmes listed on the Standard Registry according to the Malaysian Standard Industrial Classification (MSIC
including C, G, and S. An analysis of cumulative NDTS registration datéebysstaised to determine the number of NDTS
apprentices in thesouthern region oMalaysia. Th&DTS is a skill certification program operated by@epartment ofSkills
Development (DSDgcognized by Malaysian industiy.similar manneto academiaqudifications, apprenticeship programs
provide apprentices with an exciting career path and a chance for personal growth.

A multistage simple random sampling design was used to select the DSD region, certification levels, and active cours
codes. This samplepresents the entire sample population that is interested in participating in this study. The sample size
was sufficient in order to make confident judgments about the findings, including 20 percent to reduce the probability of
questionnaires being retmed. The sample proportion was estimated by adding the success rate within a sample and the
sample size. Lastly, determine the sample proportion based on the number of successes to the sample size.

A questionnaire was used to conduct this study. In oradeimiprove feedback accuracy, a thorough questionnaire
preparation process was followed as well as an analysis and conclusion were drawn from the collected data. This instrumen
was divided into four sections, A, B, C, and D. The demographic informat®8scttion A is the personal information of the
respondents. Section B is Work Design Questionnaire (WDQ) to analyse skill employment, Section C is Job Trainir
Satisfaction (JTS) and Section D is Job Engagement (JE). The questionnaire's sections BreCscamddDan a foupoint
Likert scale.

3.1. Instruments

In this study, the Work Design Questionnaire (WDQ) was adapted to reflect the Industrial Revolution 4.0 in order to
determine skill employment. It was based on a questionnaire published by (MorgesorHamghrey in 2006) The
questionnaire contains four dimensions, namely Task Characteristics, Knowledge Characteristics, Social Characteristics, al
Work Context (Morgeson and Humphrey 2006) The WDQ has been subjected to a variety of arguments, comparative
analyses, and classifications, ultimately resulting in 18 categories of work characteristics, which are subdivided into three
higherorder categories: motivation, social, and contextual characteristics of the work environment (Mat Nawi et al 2020).
The WDQ was an effective tool for measuring each of these three factors in a comprehensive and integrated manner. It was
necessary to bridge the gap between tasks and characteristics, despite practitioners having limited work characteristics
(Madrid et al 2020). Thinternal consistencyeliability ofthe WDQscaleaverage®.87,while its convergentvalidity averages
0.74factorloadinggMorgesonand Humphrey2006).

The Job Training Satisfaction (JTS) questionnaire was developed by Steven (Schmidt 2004). Eatigfagden with
training is impacted by a variety of factors, including opportunities and rewards, supervision, fringe benefits, operational
rules and procedures, eworkers, the nature of the work performed, organizational support for training, feelaigsut
training, and employee satisfaction with training (Schmidt 2004). Job Training Satisfaction Index measures the attitudes,
beliefs, and overall job satisfaction of employees. In addition to the variety of training components, employees reported
increased satisfaction with their job training. It measures employee satisfaction as well as formal or planned training
activities undertaken by an organization (Huang 2020). Training employees in the workplace directly or indirectly contributes
to productivityand job satisfaction (Ensoet al2018). In general, the JTS reliability coefficients range from 0.61 to 0.90. The
Cronbach's alphas for both job training and job satisfaction are 0.83 and 0.89, respectively (Schmidt 2004).

Job Engagement (JE) scale weapted from Bruce Louis Rich's publication in 2010. The scale measured the level of
physical, emotional, and cognitive engagement in the workforce (Rich et al 2010). A maximum level of employee
engagement, as defined by the JE scale, is the investmesnpfoyees' physical, emotional, and cognitive resources in the
performance of their duties simultaneously and holistically (Kahn 1990). There was a higher degree of precision in the JE a
well as a bettertheoretical foundationVarious theories ofnotivation, work designandrole performancehavebeenused to
conceptualize job engagement (Nguyen and Pham 2020). A high internal reliability index of 0.89 was found for the Job
Engagement Scale, also referred to as Rich Engagement Scale, basedimfirtgeof BruceLouis Rich. There was also good
convergent validity demonstrated by the Job Engagement Scale, with an alpha coefficient exceeding 0.70 (Rich et al 2010).

3.2. DataCollection

The first step in this process was to apply for permission to conduct research in the respective NDTS apprenticeship
training centres in collaboration with the Department of Skills Development (DSD). It is mandatory to obtain this permission
in order to canduct the study in accordance with the rules and regulations of the DSD and NDTS training centre. A Google
form with questionswascreatedand emailedto DSDfor NDTSapprenticesto complete. A one-month period was provided
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to respondens for completing the questionnaire and submitting their answers. In accordance with established procedures,
all data collected will be analysed. Analyses of the finalized data were conducted for the purpose of interpretation of the
study.

3.3. DataAnalysis

Thestudy's findings report will be based on the analysis of test results and feedback from respondents. SPSS versior
26 was used to analyse titata from this study. Tables were used to present all resAldescriptive and inferential analysis
of the reseach findings was used to describe the answers to research objectives, questions, and hypotheses.

4. Results

A summary of the statistics for skills employment, job training satisfaction, and job engagementhas been
calculated. Skills employment observatiogd an average of 3.1BD= 0.25Min = 2.31,Max= 3.73). The observations for
job training satisfaction had an average of 2.9®D¢ 0.55, Min = 2.00, Max = 3.80). Job engagement observations had an
average of 3.309D= 0.36,Min = 2.33,Max = 4.00). Tie standard deviation for all three variables is less than 1/3rd of the
mean. According to the study, most respondents were satisfied with the level of skill employment, job training satisfaction
and job engagement afforded by the NDTS apprenticeshipitrgiprogramme. The levels of skills employment, job training
satisfaction and job engagement are based on the levels of mean score range provided in Table 1. This is adopted fron
Education Policy Planning and Research Division under Ministry of Educagih dn 2006 (Ibrahim & Don 2014).

Tablel Summary StatisticEablefor IntervalandRatioVariables.

Variable M SD Min Max
SillsEmployment 3.17 0.25 231 3.73
JobTrainingSatisfaction 2.96 0.55 2.00 3.80
JobEngagement 3.30 0.36 2.33 4.00

A) ResearctQuestionl: Isthere a statisticallysignificantdifferencein the skillsemploymentby the trainingduration?
Null Hypothesis (b): There is not a statistically significant difference in the skills employment by the training duration
Alternative Hypothess (Hy): Thereis a statisticallysignificantdifferencein the skillsemploymentby the trainingduration.

Atwo-tailed independent sampletstest was conducted te@xaminewhetherthe mean ofskills employment was significantly
different between the Less than 6 months and 6 to 12 months categories of training duration. The result of ttadldédo
independent samples-test was significant based on an alpha value of 0t0B;) = 2.22p = 0.03 indicating the null
hypothesis can be rejected. This finding suggests the mean of skills employment was significantly different between the less
than 6 months and 6 to 12 months categories of training duration. The results are presented in Table 2.

Table2 Two-TailedindependentSampleg-Testfor SkillsEmploymenty TrainingDuration.

Less tharé months 6 to 12 months t p d
M SD n M SD n

SkillsEmployment 3.23 0.27 41 3.10 0.22 36 2.22 0.03 0.51

Note.N =77. Degreesf Freedom forthe t-statistic= 75.d representsCohen'sd. LowerLimit=0.01, Mean Difference
0.13, Upper Limit = 0.24.

Variable

B) Research Question 1s there a statistically significant difference in the job training satisfaction by the training duration?
Null Hypothesis(Ho): Thereis not a statistically significantdifference in the job training satisfactionby the training
duration.

Alternative Hypothesis(H.): Thereis a statisticallysignificantdifferencein the job training satisfactionby the training
duration.

Theresult of thetwo-tailed independent samplestest was not significant based on an alpha value of A0%R) =-
0.68,p = 0.50, indicating the null hypothesis cannot be rejected. This finding suggests the mean of job training satisfaction
wasnot signficantly different betweenthe lessthan 6 monthsand 6 to 12 monthscategoriesof trainingduration. Theresults
are presented in Table 3.

Table3 Two-TailedindependentSampleg-Testfor JobTrainingSatisfactiorby TrainingDuration.

Variable Less tharé months 6 to 12 months ¢ d
M SD n M SD n P
JobTrainingSatisfaction 2.92 0.54 41 3.01 0.56 36 -0.68 0.50 0.16

Note.N=77. Degreesf Freedom fotthe t-statistic= 75. d representsCohen'sd. LowerLimit=-0.34, MearDifference=-0.09,
UpperLimit = 0.16.
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C) ResearchQuestion1: Isthere a statisticallysignificantdifferencein the job engagemenby the trainingduration?
Null Hypothesis (b): There is not a statistically significant difference in the job engagement biyahnéng duration
Alternative Hypothesis(Hi): Thereis a statisticallysignificantdifferencein the job engagemenby the trainingduration.

Theresultof the two-tailed independentsampleg-test wassignificantbasedon an alphavalueof 0.05,t(75)=4.00,p
< 0.01, indicating the null hypothesis can be rejected. This finding suggests the mean of job engagement was significantly
different between the less than 6 months and 6 to 12 months categories of training duration. The results are presented in
Table 4.

Table4 Two-TailedindependentSamples-Testfor JobEngagemenby TrainingDuration.

. Less tharé months 6 to 12 months t p_ d
Variable M SD n M sD n
JobEngagement  3.44 0.35 41 314 029 36 400 <0.01 0.92

Note.N =77.Degreef Freedomfor the t-statistic=75. d representsCohen'sd. LowerLimit=0.15,MeanDifference
=0.30,UpperLimit=0.45.

5. Discussion

An empirical study is being conducted to determine whether training duration is associated with differences in skills
employment, job training satisfaction and job engagement in the southern region of Malaysia. According to the study's
rationale, trainingduration should be engaging and meaningful for all employees in order to ensure that they are
continuously learning, growing, and improving. The length of the training must be determined by considering what is
necessary to assist employees in developingpdicular knowledge or skill set. Prior to training, it is necessary to determine
how much time is required while maintaining a high level of quality. But then there is no point in striving for the optimal
training duration. It would be more beneficial sk employees what should be included to maximize the value of the
training program. In other words, it is seeking meaningful information that is presented in an engaging manner without
containing any unnecessary information. There is no magical or ggefdrmula for determining how long a training
program should last in order to be most effective. On the basis of the respondents' perception, the categories of duration of
training had ssignificant impact on theegreeof core skill employment and jobngagement. Indeed, thiength ofatraining
program has airect effect on boththe skillsof the trainees andhe prospect ofemployment as well as their satisfaction and
engagement in the program. It is more difficult for employees to learn from pebiised learning processes (such as skills
training) than those that do not, since they must be repeated until they are capable of learning on their own. A tolerable
range of pressure speeds up learning in a way that is highly motivating rather thandhiegt so that training can be
completed in a timely manner. In situations where training duration becomes monotonous and threatening, learning
becomes nearly impossible.

The optimal training duration will depend both on the intensity of the sessionthrddegree of commitment and
interest of the employee. Employees typically select a training field that can be accomplished in less than six months.
According to this survey, most respondents opt for skiertn training over longerm training. The shorterthe better.
Employees seek to improve their skills in order to achieve a better and more pleasant job without devoting to extensive
training sessions. Long training periods can easily cause employees to lose interest and enthusiasm in repeated ayties. Ma
professions can bentered without much training. However, thealary and job satisfaction levels aremparableto thosein
need of extensive training. It is extremely encouraged to participate in a-$dort job training programme in an emerging
field.

In a short period of time, an employee may be qualified for a rewarding new position. lucrative employment is made
possible through short job training. Regardless of their interests, employees can gain knowledge in a short training
programme. Short pragmmes can assist employees specialise more or learn in new manners. They can also make use of
themto geta greaterunderstandingof a different field of skills employmenin whichthey are interested.Whateverthe case,
short training programmes are arfo of freedom that raises employee satisfaction and engagement. Although employees
may have knowledge in a particular profession, their organisation is now focused on a sector that includes several other
disciplines. Employees will always feel competenthiair field of professional growth after a short training programme.
Nevertheless, the short training programme can sometimes hinder employees from learning all the required skills.

Conversely, considering the findings, the duration of training hadmagor impact on employee satisfaction. It
involves improving employee attitudes, acquiring knowledge, skill development, andffedfcy. Likewise, the duration of
training is only a general guideline and a measure of skill development and maintenarcegterm transfer as well as to
promote greater engagement. Whereas employee satisfaction refers to a degree of contentment with their job that goes
beyond their normal responsibilities. While the duration of training is one of the criteria used to jobkieaining more
effective, accessible, and convenient in order to extend opportunities, it is important that training effectiveness gives
opportunities for employees to learn and increase their skills and knowledge. In addition, the efficacy of tiegtiai
essentiaffor creatingvaluabletraining programmematerialsthat will increasesatisfactionwith job in the long run. Greater
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employeeperformanceand satisfaction petter team morale, higherreturn on investment(ROI)and support in retainingand
attracting talented employees are all benefits of more effective training.

6. Conclusion

The effectiveness of a skills employment and job engagement can be significantly impacted by the duration of the
training programmer. However, th&raining program's quality and contents have a significenfiuence on how satisfied
employees are at work. Determining an employee's interest in a subject is always extremely important since it will greatly
affect the degree of attention, they can proeido a training session. The duration of the trainprggrammer is an element
to consider, but the organization must spend time studying the demands of its employees. The importance of the skills,
knowledge, and attitudéhat employees need to develop arder to succeed in their professional careers shoulddmored
into the training strategy's relevance and interest level. With this, the organisation can study, taking in mind the level of
participation, the ideal duration of the training package. Hoemr\the ideal length of a trainingrogrammecan be one with
a shorter training period and higher production quality. The training objective or purpose can get neglected if the training
period is too longFocusing on qualitgver quantity will help tqguaranteethat employees get thenostout of it possibleand
will also boost their spirits, engagement, and satisfaction.
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Productgrowth ratefrom 2016to 2021has grown at less than 1.5%his current economicondition makes it difficult for
company executives to increase revenue, thereby increasing share price. This study aimed to evaluate the rel:
between company performance and executive pay of telemunications companies listed on the Johannesburg S
Exchangén SouthAfrica. Thestudyadopteda quantitativeresearchapproachto gatherandanalysepublishedinformation
from selected Johannesburg Stock Excharged telecommunications compani@s South Africa.

Keywords:company performance, executive pay, Johannesburg stock exchange, listed companies, telecommun
companies

1. Introduction

{2dziK ! FNAOI Kl & SELISNASYOSR RATFTTFAOMZ G { NIGrRoSs DOrlegtiR A (i A
Product(GDPyrowth rate from 2016to 2021hasgrownat lessthan1.5%06 h Q [2@1) A lbwer GDPrate indicatesadecrease
in the numberof consumerspendingandthus, a declinein companyrevenue(Plecher2019).Thiscurrenteconomiccondition
makes it difficult for company executives to increase revenue, resulting in failure to increase the share price (Picincu 2020

In SouthAfrica,the compensatiorof an executivedirector hasgenerateddebate,especiallyin light of the risingweadth
disparity (Seligson 2019). Companies in the telecommunications industry are not new to these contentious executive
remuneration arrangements, notwithstanding the data campaign (Seligson 2019). The country's highest paid
telecommunications firms are ths@ in South Africa. These conclusions come from a study on employee compensation at the
biggest telecoms and information technology (IT) firms in South Africa (Writer 2020). Additionally, South Africa's
communications businesses pay their Chief Executiffieeds (CEO) 200 times more than the typical employee salary,
although workers in the industry aren't making too little money either (Writer 2015).

The whole amount of compensation or perks paid to a director must be disclosed in yearly financialestatem
according to Section 30 of the South African Companies Act 71 of 2008. Additionally, the King IV Report on corporate
governance in South Africa offered suggested guidelines for behaviour for the boards and directors of organisations that are
listed n the Johannesburg Stock Exchange (JSE) as well as other organisations, includowns@tbusinesses. Owners
mightusepayregulationgo aligntheir interestswith thoseof directorsby pressuringnanagergo takedecisionghat maximise
shareholder eturn (Correia et al 2014).

South Africa's telecommunications sector is expanding at a record rate. As users seek faster service and a bettel
network, a hugenumber ofconnected devices angroducing more data than ever befo(Picincu 2020). Worldlass (T) and
telecom firms have emerged from South Africa, including MTN, Vodacom, Dimension Data, Naspers, andoWegar, as
there is a high volume of traffic in telecommunications networks, it is difficult for service providers to meet client demand
(Pcincu 2020). The current issue is that dependable income sources like landline phone services are no longer producing &
muchcashasthey formerly did (Picincu 2020)-or telecommunicationbusinesseghere hasneverbeena better momentto
invest in newservices that can boost their revenue (Skinner 2018).

The South African telecommunications sector faces the challenges of increasing value, revenue, and profits due to
reduceddataprices(Johannesbur&tockExchang®021).DespitethesechallengesSouthAfricantelecommunicationsector
executivesare highly remunerated (Writer 2020). This suggeststhat there may be irregularitiesin the remuneration of
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executivesin the telecommunicationsector. The South African multinational mobile telecommunicationsS E S O dzii A @S &
remunerationappearsmisalignedvith companyperformanceand shareholdeiinterests(Tarrant2017).

Share price analysis is part of the firm performance in this study; share price was not a performance criterion for the
company in earlier studies. Most studies (Bussin and Modau 2015; Scholtz and Smit 2012) only took into accetentrshort
aspectof acompany'successsuchasrevenueand Earningdefore Interest, TaxesPepreciationand Amortisation(EBITDA),
Returnon Equity(ROE)Returnon Asset{ROA)and EBITDAThisstudyis uniquefrom other studiesasit discusseshort-term
and mediumterm elements such as share price and asset turnover. Similarly, this study focuses on smaller to-giestium
companies and large companies within the telecommunications sector. Zietsman (2020) indicated that companies whose
market capitalisations below R1 billion are categorised as having a small market cap. On the other hand, a medium market
capitalisatiorisbetweenR1billion andR10billion, while alargemarketcapitalisationisaboveR 10billion. Market capitalisation
isthe total issuedsharesof a publiclytraded entity multiplied by the marketprice per share(Zietsman2020).Tablel presents
the gaps identified in the literature.

Tablel Differentstudiesandgapsin research.

Author Country Finding
Abdull(ggig)d Wan Malaysia Executivalirector compensatiorisbasedon a company'ssizeandgrowth ratherthan ROA.

Executivedirectorcompensatiorandthe performanceindicatorsof turnoverandtotal assetsvere shown
to be closelyrelated.
Economid/alueAdded(EVA)Returnon Asset§ROA)and Returnon Equity(ROEperformanceindicators

Scholtz& Smit(2013) SouthAfrica
Meyer andde Wet

(2013) SouthAfrica andexecutivedirector compensatiorwerefoundto besignificantlycorrelated.
Bussgg%\;lodau SouthAfrica Themajority of profit-generatingousinessebaseCEQ@ompensatioron profit.
Bussinand Modau SouthAfrica Theguaranteedcostto-companyof CEOsndfinancialperformance(DuPontmodel)haveverylittle to no
(2015) correlation.
GeilerandRenneboog United Theirstudydiscoveredhat firmsthat paytheir executivegartly with stockoptionspaylower dividends
(2016) Kingdom andtotal executiveremuneration.
Akram(2018) German It wasdiscoveredhat CEOgplaya significantinfluencein developingandputting into practisecompany
policiesjncludingdecisionsbouttheir own compensationinvestments andcapitatrelatedmatters.
United Despitesignsof alaxcontrol environment,executivesalarytransparencys consideredasa solutionto
Harveyet al. (2020) Kingdom corporategovernanceroblems.

Theremainderof the studyis organisedasfollows after this introduction: first, the literature pertinent to this subjectis
examined, and the theoretical framework is given. The research tquerand a discussion of the findings are next covered,
after which the problem statement and the study objectives are reviewed. The study's shortcomings and recommendations
for further research were presented at the end.

1.1. Problemstatementand objectivesof the study

It has become evident that there has been a general discomfort globally regarding the excessive remuneration of
executivesln addition,there hasbeenanincreasinghreat of shareholdersejectingexecutivepay reports and remuneration
policies,asthe shareholdersre of the viewthat executivepayis not alignedwith companyperformance Accordingo (McLeod
2020),the JSHisted technology companieahnualanalysisof the telecoms sector's shangrice performancereveals that the
sector'sshares underperformed in 2019. However, it was shown that South Africa hadghest salaries for IT and telecom
executives (Writer 2020).

Thedisclosureof the total remunerationor benefitspaidto a director shownon the financialstatementsasrequiredin
Section 30 (50f the South African Companies Aaft2008has enabledtakeholderdo evaluate, analyse, and criticisghat is
paidto executivesThesemandatorydisclosuredaveresultedin a statisticalanalysisione by BroadbandTrustedTech,which
found that telecommunication executives in South Africa are among the most generously paid (Writer 2020). However, MTN
shareholders are not happy with the executive pay policies (Crotty 2021). Therefore, this study determines whether these
remuneratbons align with company performance in the JiSted telecommunications companies.

Thisexecutiveremunerationpublicdiscomforthasbeenenabledbythe R A NS @ h@hatadidndisclosuresisrequired
by King IV (IoDSA 2016). The remuneration commitieé 2 dzf R A &&dzS | NBYdzySNI GA2y NB
remunerationphilosophyandhow it hasbeenimplemented(loDSA016).This,in turn, empowersall stakeholderdo evaluate
and voice their concerns if remuneration policies are not compzerjormancebased (IoDSA 2016).

The study aimed to evaluate the relationship between executive pay and company performance in -tistedSE
telecommunications sector.

The executive compensation is examined in relation to asset turnover, EBITDA (Eaeforgs |Berest, Taxes,
Depreciation, and Amortisation), ROA (Return on Asset), and share price. This will make it easier to determine whether there
is a general or erratic correlation between executive pay and firm performance in tHesté8HEelecom setor.

1.2. Literaturereviewon aligningexecutivepayand companyperformancen the JSHistedtelecommunicationsector
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Executive compensation has been a sensitive issue for a long time. In Rodgers (1933) the Supreme Court ruled that
overallcompensatiomeedsto be reasonablén proportionto the valueof servicegendered.Executivecompensatioris still
debated (Eklund & Stern, 2021).

According to a prior court decision in South Africa, a bonus payment that is unrelated to the value of the services
providedisagift, andno onehasthe authority to giveawaycorporateproperty (Cooley2009).Accordingo the understanding
and interpretation ofthis court decision, every bonus that is given out should&sed on performance, as this adds valoe
the businessThelegalauthority to investigatethe executivecompensatiorof publiclytradedfirms waseffectivelyestablished
by this court judgement (Cooley, 2009). In addition to adding to the body of knowledge on director compensation, the court
casegavedthe wayfor the KingCodeto developa framework for executivesalarydisclosuregloDSA2009).Thisis oneof the
reasons why the King Il Code and King IV Code were both improved in 2016 (IoDSA 2016).

Eklund and Stern (2021) encourage-U8Ed corporations to adopt just CEO pay plans and bedtem their pay
practiseswith the KinglV standards.Therulesadvisefirms listed on the JSHEo revealtheir annualreport compensation policy
andhow it isbeingimplemented,aswell asspecificon the paycomponentsassignedo eachexecutive(Eklund& Stern,2021).

The implementation of the compensation strategy and the establishment and administration of compensation plans that
support the company's value generation should be governed by the remuneration policy (Eklund & Stern, 2021).

This is sdhecause CEO compensation is frequently in the news during times of global crisis. Bebchuk et al. (2010)
discovered that the togive executive teams at Bear Stearns and Lehman Brothers cashed out significant amounts of
performancebased compensation durintfpe 2008 financial crisis. They had the opportunity to cash out substamtialints
of bonuspay from2000to 2008prior to the collapseof the companiesandthey alsomadesizableprofits throughthe saleof
shares (Bebchuk et al 2010). These cash bemasd payouts were sizable enough to make up for the losses CEOs endured
following the collapse of the 2008 financial crisis.

Tenyearsafter the financialcrisis,the coronavirudiseaseof 2019(COVIEL9),whichledto firmswithholdingdividends,
causal another global crisis. As a result, tBeuth African stock markets crashed, wipinghilffons ofRands in market value
(Buthelezi2020).Assharepricesfell andtheir wealth shrank,shareholderdelt the painasCEOsontinuedto getbonusesSo
that the pain of the crisis is not only felt by the shareholders, boards of directors are urged to reconsider executive
compensation (Buthelezi, 2020).

Additionally, the COVHD9 pandemic has increased public awareness of executive compensation-Kdans2021).

If executive remuneration is not clearly connected to ldegn financial and nofinancial performance measures,
stakeholdersrecriticisingJSHisted companiesnore (MansKemp,2021).Therefore,in orderto avertfuture crises)egislators

and regulators must take into account both the future realignment of CEO pay incentives and the role that executive pay
incentivesplayedin the financialcrisis.Theexecutiveremunerationsystemhasbeenthe subjectof increasedliscussiorsince
COVIRL9 (EKlund & Stern, 2021). The King IV guidelines recommend thdistEsEcompanies disclose their annual report
remuneration policy and implementation, as well as specifics of pay components allocated to the individual executive, even
though doing so is esouraged and will help J$iEted companies better align their pay practises with the King IV guidelines
(MansKemp, 2021; Eklund & Stern, 2021).

2. ResearctMethodology

This study used a quantitative methodology to collect data in order to tackle its réseatwe. The population of this
studyconsistof SouthAfricantelecomsbusinesseshat arelisted on the JSEGiventhat telecomsis the sectordrivingrevenue
from the digitaltransformation the telecommunicationsectorwaschosenbecauseof the firms' predictedsalesgrowth, which
may be used as a proxy for company size in relation to total executive director salary.

2.1. Sampldrame

Thestudy employedh censusor total samplingmethodin selectingall JSHisted companiesn the telecommunications
sector in South Africa. This means the financial statements of the siistisEelecommunication companies under study
were analysed Johannesbur@tockExchange 2021). Thsamplingmethodis consistentwith what (Kirsterand Du Toit 2018)
appliedin their studyof the consumergoodsandservicesectorregardingthe relationshipbetweenremunerationandfinancial
performanceof JSHisted companiesThisstudywasconductedin 2021andthe sampleperiodincludesreportingperiodsfrom
2016to0 2020;this resultedin studyingthe resultsof the sixcompaniesgachwith five & S I WaBhof publishedannualreports.

2.2.Datacollection

The Identification of Requirements for Enterprise Social Software (IRESS 2016) was used to acquire company financi
information. According to (IRESS 2016), Africa's top supplier of financial data feeds and analysis tools. Two of SQué Africa
leadingproviders offinancialdata, McGregor BFand FNet Bridgecametogetherto establish IRESBhey areaesponsiblefor
publishingannualfinancial statementsof all companieslisted in any stock market. Thesefinancial statementsare readily
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availableto the public(IRES3016),andpermissiorisnot requiredto accesshem. Thus,anyonecandownloadthesefinancials
and make their own analysis. However, this study followed the right ethical considerations processes to obtain the financial
statements from IRESS.

2.3.Dataanalysis

To see if there is a correlation, the compensation of directors was regressedvarieus corporate performance
measures. According to Kendall (1955), a statistical indicator of the link between two variables is a correlation. Acording
Kendall (1955), the measure performs best when employed with variables that are connectedlinearl

Indicating how strongly two variables are related to one another is a number called the correlation coefficient. The
coefficient,whichrangesfrom -1 to 1, canbe understoodasfollows:a perfectpositivecorrelation(1) showsthat the variables
tendto movein the samedirection(i.e.,whenonevariableincreasesthe other variablealsoincreases)ywhereasno correlation
(zero)indicatesthat the variablesdo not havearelationshipwith oneanother(Kendall,1955).A completenegativecorrelation
(-1), on the other hand,showsthat the variablestend to movein oppositedirections(whenonevariablerises,the other falls).

The correlation coefficient measures how comparable two sets of data that pertain to the same group of objects are to one
another (Kendall, 1955).

The correlation coefficient between the data from the sampled companies' annual financial statements and other

sources was used to analyse executive pay and company performance from 2014 to 2020:

3. Resultsand discussion
Thissectionpresentsthe resultsanddiscussiorof the study.
3.1.Dataextraction
¢lofS n 0St26 aK26Qa Lty lylteara 2F SESOdziA @S -liskede |y
telecommunicationgompaniesThisrepresentsdataandanalysisextractedfrom Company (pablishedfinancialstatements
from 2014 to 2020.

Table2 Extracteddataof CompanyA.

SharePrice Executive Returnon Asset
Year (yearend) Remuneration EBITDA Assets Turnover
2014 225 9975000 37955000 0,17 4,07
2015 190 9947000 33436000 0,15 1,82
2016 151 6396000 23596000 0,10 1,98
2017 135 7323944 29064000 0,99 2,09
2018 100 10525590 30114000 0,97 2,42
2019 20 12174736 25689000 0,05 1,20
2020 20 9775140 27386000 -0,04 1,59

Extractof financialstatementsof companya from 2014-2020.

Table2 showsthat in the publishedfinancialstatementsof CompanyA, executiveemunerationhasincreasedrom R9
millionto R12million (from 2014 until 2019)and hereafter decreaseth 2020to R9million. In contrast,sharepricedecreased
from R2,25 to R0,90, EBITDA decreased from R37 million to R27 million, and ROA decreased fromi%h7¥hte decrease
signifiesthat the revenueis not increasingsubstantivelyto coverthe O 2 Y LI efperf@igure.It alsomeansthatthe 02 Y LI y @ Q &
financial performance is decreasing, and the expectation is that it should negatively affect executive pay, but thikds not t
case at Company A.

Table3 presentsdataextractedfrom the publishedfinancialstatementsof CompanyBfrom 2014-2020.

Table 3 shows that in the published financial statements of Company B, 2020 executive remuneration has increased
from R7 millionto R19 million (fron2014until 2020). Incontrast,sharepriceincreased fronR2.1to R4.85EBITDAncreased
from R17 nillion to R178 million, and ROA increased from 4% to 9%. However, asset turnover decreased from 76% to 48%
Thisimpliesthat company. Qidancialperformancehascontinuouslyimproved;thus, it is expectedthat the executiveswill be
rewarded for thevalue they have added to the company.

Extractof financialstatementsof companyBfrom 2014-2020.

Table4 representdataextractedfrom Company (péblishedfinancialstatementsfrom 2014-2020.

Table4 showsthat in the publishedfinancialstatementsof CompanyC,the 2020executiveremunerationhasincreased
from R149 million to R266 million (from 2014 until 2020). In contrast, share price decreased from R221 to R61, EBITD/
decreasedrom R73 millionto R63million, and ROAdecreasedrom 23%to 12%.However,assetturnoverincreasedrom 0,9
to 0.76. Thecauseof this poor performancés that revenue increases amdt substantiveto cover theincreasing expenses of

I 2YLI y& [/ & Ly Gdz2NYysT G(GKA& Aa SELISOGSR G2 AYLIOG GKS RANBC
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Table3 Extracteddataof CompanyB.

Year Sh_are Executlvg EBITDA Returnon Assets AssetTurnover
Price Remuneration

2014 85 7 491091 17964000 0,04 0,76

2015 210 5491576 15933000 0,04 0,75

2016 515 6 115214 33000000 0,07 0,74

2017 850 6 267264 53000000 0,08 0,77

2018 870 11290087 129000000 0,10 0,50

2019 790 15514570 134000000 0,08 0,43

2020 485 19663667 178000000 0,09 0,48

Table4 CompanyCextracteddata.

Year c?r?tzr(izgizwd) Executlvslv?gﬂUﬂeLatlon E\/:/BgaAn n Returnon Assets AssetTurnover
2014 22141 149513 73191 0,23 0,90
2015 13289 177230 59125 0,11 0,67
2016 12617 205176 40751 -0,02 0,78
2017 13660 197630 46955 0,02 0,73
2018 8900 242426 49056 0,08 0,73
2019 8249 292220 64821 0,08 0,67
2020 6112 266948 63311 0,12 0,76

Extractof financialstatementsof companyCfrom 2014-2020.
Table 5 shows that in the published financial statements of Company D, the 2019 executive remuneration has slightly
increasedrom R1,4millionto R1,7million (from 2014until 2019)the tableis up until 2019asfinancialstatementsof Company
5 gSNB y20 @SG LlzmtAakKSR
sharepricedecreasedrom R0,9t0 R0O,75EBIDTAlightlyincreasedrom R7,3million to R7,5million,andROAdecreasedrom
12% to 6%. However, asset turnover improved from 4,5 to 5,6. The decrease results from the revenue not increasing
substantively to covethe increasing expenses of Company D. Thus, it is expected that the executive remuneration will be
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Executive

Year SharePrice Remuneration EBITDA Returnon Assets AssetTurnover
2014 90 1425297 7304298 0,12 45764
2015 138 1463396 7082668 0,13 4,4915
2016 120 1463396 6675955 0,08 4,0635
2017 75 1474401 12131309 0,08 4,0016
2018 89 1354069 12627720 0,13 4,8023
2019 75 1720000 7545289 0,06 5,6999

Extractof financialstatementsof companyD from 2014-2019.

Table6 representsdataextractedfrom the publishedfinancialstatementsof CompanyEfrom 2014-2020.

Table6 shows that in thgublished financial statements of Company E, 20@0 executiveemuneration of Company
E has increased from R20 million to R76 million (from 2014 until 2020). In contrast, the share price decreased from R129 tc
R114, and EBITDA increased from R27 million to R37 million. However, ROA decreased froh236%6nd asset turnover
decreased from 199% to 64. This is expected to affect executive remuneration negatively. However, this may not be the case
asexecutiveremunerationhascontinuouslyimproved(seeTable6), whichimpliesthat executiveswill be generouslyrewarded

RSALIAGS GKS O02YLIyeQa FAYFIYOAILT LISNF2NXYIYyOS RSGSNR2NI GAy
Table6 CompanyEextracteddata.

. Executive Returnon Asset
Year SharePrice Remuneration EBITDAvQ N 1y Assets Turnover
2014 129,99 20522698 27314 0,36 1,99
2015 132,69 17180116 26905 0,27 1,68
2016 160,53 30257225 29808 0,25 1,57
2017 152,00 33013393 31085 0,25 1,56
2018 153,07 88713781 34241 0,12 0,66
2019 111,43 43446398 35161 0,10 0,59
2020 114,13 76473765 37610 0,12 0,64

Extractof financialstatementsof CompanyEfrom 2014-2020.
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Table7 representdataextractedfrom the publishedstatementsof Companyfrom 2014to 2021.

Table7 CompanyFextracteddata.

Year SharePrice ExecutiveRemuneration EB.”.-DA Returnon Asset
Rmillion Assets Turnover
2014 33,48 17 723944 7798 0,13 1,03
2015 78,81 39 750006 8978 0,11 1,06
2016 57,57 23 967494 8776 0,07 1,11
2017 75.03 39 389843 10875 0,11 1,20
2018 52,94 25 342212 10422 0,08 1,09
2019 72,92 22 709690 10581 0,07 1,10
2020 20,53 27 247132 9534 0,01 0,96
2021 42,36 48 771970 11703 0,05 0,90

SourceExtractof financialstatementsof Companyfrom 2014-2020.

Table 7 shows that in the published financial statements of Company F. Company F published fisa2@24l
statement hence, the inclusion in this study. The 2020 executive remuneration has increased from R17 million to R48 million
(from 2014 to 2021). In contrast, the share price increased from R33 to R42, and EBITDA increased from R7 million to R1
million. However, ROA decreased from 13% to 5%, and asset turnover decreased from 103% to 90%s €kpected that
this will positively affect executive remuneration.

3.2Relationshipetweencompanyperformanceandexecutiveemuneration

To determinewhether there is a relationship between the share price of the telecoms firm and the total executive
director's compensation, the Pearson correlation test formula was utilised. According to (Schober et al. 2018) the eorrelatio
analysisaidsin determining the relationshipbetweenvariablesastwo variablesare correlated,the magnitudeof onevariable
changesasthe other changesAccordingo (Schober el 2018),they either travel in the samedirection (positivecorrelation)
or the opposite directionA Pearson produanoment correlation is a common way to define a linear relationship between
two continuous variables when the term "correlation” is used.

Thescale for correlation coefficients runs froth to +1, with O denoting that theris norelationship between théwo
variables. As theoefficient becomes closer to an absolute vatid, therelationship becomes stronger when it resembles a
straightline (Pearsorcorrelation)or acontinuouslyrisingor fallingcurve(Spearmarcorrelation)(Good2009).TablesB through
13belowwill givethe findingsfrom the examinedtelecomsfirms sothat you canseeif there isa correlationbetweenbusiness
performance and executive pay.

Table8 Company (e&ecutiveremunerationcorrelation.

. Executive Returnon Asset
SharePrice Remuneration EBITDA Assets Turnover
SharePrice -0,24 0,74 -0,16 0,72
EBITDA 0,74 0,26 1,00
Returnon Assets -0,16 -0,20 0,09 1,00
AssetTurnover 0,72 -0,09 0,78 0,16 1,00

Source! dzii KadviNdbrapilation

Table 8above shows that there is no relation between share price and executive remunerafi@4)( a weak
correlation between EBITDA and executive remuneration (0.26), no correlation between ROA and executive remuneration (
0.20), and no correlation between set turnover and executive remuneratior0(09). Based on the above, there is evidence
that the executive remuneration of Company A is not performabased in relation to the share price. This is in line with a
prior study by (Bussin and Modau 2015) tfiatind no connection between executive remuneration and firm performance.
(Abdullah andVan2013)further affirm that the sizeand development ofa company, rathethan financialsuccessneasures,
are the only factors that affect senior directors' compernsat

Table9 Company. (Recutiveremunerationcorrelation.

Share Executive Returnon
Price Remuneration EBITDA Assets AssetTurnover
SharePrice 0,28 0,28
EBITDA 0,54 0,94
Returnon Assets 0,84 0,60 0,81
AssetTurnover -0,49 -0,90 -0,93 -0,64 1,00

Source! dzii KaviNdardpilation.

Table 9 above shows a weak relation as shown by the correlation value of (0.28) between share price and executive
remuneration, a strong relationship by the correlation value of (0.94) between EBITDexeautive remuneration, a strong
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relationship as shown by theorrelation valueof (0.60)between ROA and executivemuneration, an inverseelationship as
shown by the correlation value(.90) between asset turnover and executive raratation. Therefore, based on the above
results,the executiveremunerationof CompanyBis performancebasedin relation to shareprice, EBITDAand ROATheonly
exception was asset turnover, as no relationship exists.

Tablel0Company (ERecutiveremunerationcorrelation.

SharePrice Executivc_e EBITDA Returnon Asset
Remuneration Assets Turnover
SharePrice -0,87 -0,87
EBITDA 0,48 -0,15 1
Returnon Assets 0,66 -0,42 0,9 1
AssetTurnover 0,84 -0,63 0,28 0,52 1

Source! dzii KaaviNdripilation.

Table 10 shows an inverse strong relatiof,§7) between share price and executive remuneration of Company C, no
relationship by thecorrelation valueof (-0,15)between EBITDANd executiveemuneration, norelationship ashownby the
correlationvalueof (-0.42)betweenROAand executiveremuneration,andaninverserelationshipasshownby the correlation
value(-0, 63)between asset turnover and executivemuneration. Moreover, it is evident frotme abovethat the executive
remuneration of Company C is also not performabesed in relation to share price, EBITDA, ROA, and asset turnover as no
relationship exists between these performance indicators and executive remuneration.

Tablel1 Companys Ce#ecutiveremunerationcorrelation.

SharePrice Executivg EBITDA Returnon Asset
Remuneration Assets Turnover
SharePrice -0,30 -0,30
EBITDA -0,53 -0,39 1,00
Returnon Assets 0,39 -0,79 0,21 1,00
AssetTurnover -0,37 0,66 -0,15 -0,20 1

Source! dzii K@vidarapilation

Table 11 above shows an inverse weak relation as shown by the correlation valQg0¥, (between share price and
executive remuneration of Company D, an inverse relationship by the correlation valué,28)(between EBITDA and
executiveremuneration,a stronginverserelationshipasshownby the correlationvalueof (-0, 79) betweenROAand executive
remunerationhave,anda positiverelationshipasshownbythe correlationvalue(0, 66) betweenassetturnoverandexecutive
remuneration. Moreover, itd evident from the above that the executive remuneration of Company D is not performance
based in relation to share price, EBITDA, ROA, and asset turnover as no relationship exists between these performanc
indicators and executive remuneration.

Table12 Company® (gecutiveremunerationcorrelation.

Sh_are Executlvg EBITDA Returnon AssetTurnover
Price Remuneration Assets
SharePrice 1 0,15
EBITDA -0,42 0,74 1,00
Returnon Assets 0,36 -0,85 -0,88 1,00
AssetTurnover 0,41 -0,87 -0,90 0,99 1

Source! dzii Kavidoripilation.

Tablel2 aboveshowsthat there is a weakrelation asshownby the correlationvalueof (0,15)betweensharepriceand
executiveremuneration ofCompany Ea strongrelationship bythe correlation valueof (0,74)betweenEBITDANd executive
remuneration, a strong inverse relationship as shown by the correlation valueOpB%) between ROA and executive
remuneration, and a strong inverse relationship as shown by the correlation valud7) between asset turnover and
executiveremuneration.Thissuggestshat the executiveremunerationof CompanyEis performancebasedin relationto share
priceandEBITDAHoweverthere appeargo bea stronginverserelationshipbetweenexecutiveremuneration,ROAand asset
turnover. Executivaeemunerationincreasesontinuously but ROAandassetturnover continuouslydecreaseThisshowsthat
asset turnover and ROA have no relationship with executive remuneration. (Callan and Thomas 2014) attest to this as the
indicatedth & SESOdzi A @S LI & NBYFAYSR NBfIFIGAGSt e KAIK NBIF NRf S&

Table 13 above shows that there is a correlation (0, 26) between share price and executive remuneration of Company
F, a strong relationship by the correlation value of §3) between EBITDA and executive remuneration, a weak inverse
relationshipasshownbythe correlationvalueof (-0, 10)betweenROAandexecutiveremuneration,andaninverserelationship
as shown by the correlation valu®( 24) between asset turnovand executive remuneration. The above results show that
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CompanyC @x@ecutiveremunerationisperformancebasedasthereisacorrelationbetweensharepriceandEBITDAn relation
to executive remuneration.

Table1l3CompanyC @xecutive remunerationcorrelation.
Executive Returnon

SharePrice Remuneration EBITDA Assets AssetTurnover
SharePrice
ExecutiveRemuneration 0,26 0,26
EBITDA 0,21 0,63 1
Returnon Assets 0,52 -0,1 -0,33 1
AssetTurnover 0,72 -0,24 -0,06 0,58 1

Source! dzii KaaviNdardpilation.
4. Conclusions

TheKinglV remunerationguidanceandresponsibilitystatesthat the governingbody s responsiblefor the overallsight
of the remuneration policies. It actively implements this oversight by the delegaifoits powers to a remuneration
committee. According to the composition and structuithe committee, the majority othe members ofthe compensation
committee must be norexecutive and independent. The committee's chairperson should be s&recutive drector who is
also independent. The board chair shouldn't chair the committee, but she or he is allowed to be a member.
The governing body should put into place remuneration rules that are equitable, responsible, and transparent for the
organization withthe help of the remuneration committee. The following objectives should be addressed by every
organization's remuneration strategy, according to King IV's guidelines for remuneration policy:

1 Useof remunerationperformanceappraisalghat supportpositiveoutcomesto the economicandsocialenvironment
that a company operates in, as well as all other capitals that organisations employ or affect.

1 Ensuringhat executivecompensatioris fair andresponsibldan relationto the overallemployeecompensationin the
organisation.

f  Theimplementation ofa K | NB K 2 f Ré&ghkdiirQrentifieiiafioyl gblicies and executiyay and a report on how
matters raised during the voting for approval of remuneration policies are being addressed and attended to, which
should alsde published on the financial statements.

In light of this, the researchersliscoveredhat CECcompensatiorwasreported on the annualfinancialstatementsfor
every company. Base salary, bonuses, variable compensation, including shdrtiongterm incentives, payments on
termination of employmentor office, retention andrestraintpayments financialandnon-financialbenefits,and shareoptions
were amongthe remuneration's componentddowever, itappears thafor somebusinesses, CE€dmpensatioris correlated
with financial performance measures like share price and EBITDA. This demonstrates that the executive pay of the
telecommunicationsector,whichislisted on the JSEis not significantlycorrelatedwith the company'dinancialperformance.
Thefinancialperformanceof the companyand CEQcompensatiorhavea poor correlation.Thisoffersthe chanceto makesure
that executivepayperformanceagreementsarebasedn largepart on financialperformanceindicatorsby boardcompensation
committees.

The study found that company performance has a significant relationship with executive remuneration. However, for
someJohannesbur@tockExchangdisted telecommunicationrcompaniestheir executive remunerationvas notalignedwith
their company performance.

The study contributes to the existing knowledge of telecommunications companies and executive pay. Practical
implications and recommendations for future studies were provided.

5. Limitationsand Suggestion$or FutureResearch

The JSE telecontisted businesses were the main subject of this investigation. To further understand the connection
betweenCEayandbusinesperformanceresearchin different sectorsshouldbe done.In addition,companyperformance
wasonly confinedto financialperformancendicators,whichare standardaccountingcalculationsand non-financialindicators
suchascompetitivepositionand marketconditions.Strategiogoalachievementavere not consideredasthey are not relevant
Ay G2RF&Qa O2Yidbnientd A S YIN] SG Sy o

Therewere no interviewsor questionnaireconductedwith the executivedirectorsof the selectedtelecommunication
JSHisted companiesGettinga meetingwith thesedirectors wouldbe almost impossiblelueto their busyschedulesmaking
the study nevefending. In addition, no interviews were conducted with the remuneration committees of the subject
companies as some of the committee members were working outside South Africa. Moreover, there were no individual
performancecontractsbetweenthe executivesandthe subjectcompaniesasthis wasprivate andpersonal informatiorthat
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companieswere unwilling to shareon their systems.It is suggestedthat future researchshould focus on analysingthe
relationship.

Ethicalconsiderations

Not applicable.

Declarationof interest

Theauthorsdeclareno conflictsof interest.
Funding

Thisresearchdid not receiveanyfinancialsupport.

References
AbdullahAA,WanHL(2013)Relationshipsf non-monetaryincentivesjob satisfactionemployeejob performanceInternationalReviewof Managementnd
Business Research 2:1085.

Akram F (2018). Assessing the effect of managerial power on firm performance through the perceptual lens of executivatiemuPertanika Journal of
Social Sciences & Humanities 27:38®.

BussinM, ModauMF (2015)the relationshipbetweenchiefexecutiveofficer remunerationandfinancialperformancein SouthAfricabetween(2006).(2012)
SA Journal of Human Resource Management-18:DOI: 10.4102/sajhrm.v13i1.668

Callan SJ, Thomas JM (2014) Relating CEO compensation to social performance financial performance Does the measuratifrcomafien€orporate
Social ResponsibyitEnvironmental Management 21:2@27.DOI: 10.1002/csr.1307.

CorreiaLF,AmaralHF, LouvetP (2014) Determinantsof the efficiencyof board of directors of firms listed on bm&fbovespa.Revistade Contabilidadee
Organizacdes ®0I: 10.11606/rco.v8i21.63219.

CrottyA(2021)a ¢ b gederougpaycontinues Availablen: https://www.moneyweb.co.za/news/companieand-deals/mtnsgenerouspay-continues/.
Geiler P, Renneboog L (2016) Executive remuneration the payout decision Corporate Governance an International RevieMt1D@brgA2127
GoodP (2009) Robustness of Pearson correlation. Interstat@5:1

HarveyC, MacleanM, PriceM (2020) Executiveremunerationthe limits of disclosureas an instrument of corporate governanceCritical Perspectivesn
Accounting 69:102089. DAI0.1016/j.cpa.2019.06.003

IoDSA.0.D.i.S.42016).KingReporton Governancédor SouthAfrica(2016)LexisNexis.

IRES®016)IRESBnnouncedcquisitionof INETBFAIn SouthAfrica.Availablen: https://www.bloomberg.com/presgeleases/2018)9-14/iressannounces
acquisitionof-inet-bfa-in-south-africa.

Johannesbur&tockExchang€2021)JSEelecommunicationg€ompaniesAvailablein: Accessean: www.listcorp.com/jse/sectors/telecommunications.
Kendall MG (1955) Rank correlation methods Hafner Publishing Co.

Kirsten E, Du Toit E (2018) The relationship between remuneratiancfaigerformance for companies listed on the Johannesburg Stock Exchange South
African Journal of Economic Management Sciences®1:DOI: 10.4102/sajems.v21i1.2004

McLeod D (2020) Naspers CEO bags #R2lli6n in annual remuneration Availabie: https://techcentral.co.za/nasperseobagsr276-million-in-annuat
remuneration/99212/.

Meyer E, de Wet J (2013) Theimpact of board structure on the financial performanceof listed South African companiesCorporateBoard Role, Duties
CompositiorD.

hQbSAftft ! 6mnum0 {2dziK ! FNAOF wSIf 3INRAaa R2YS aiviSatisraBnitstnBis/3t0E18/grass I NB & i
domestieproductgdp-growth-rate-in-southafrica/.

PicincuA (2020) The benefits of using telecommunicationin businessesAvailablein: https://smallbusiness.chron.com/businesptionstelephones
13184.html.

Plecher H (2019) South Africa: Real gross domestic product (GDP) growth rate from (2014) to (2024). Available in:
https://iwww.statista.com/statistics/370514/grosdomestieproductgdp-growth-rate-in-south-africa/.

Schober P, Boer C, Schwarte LA (2018) Correlation coefficients appropriate use interpretation Anesthesia analgesia 126:17631768. DOI:
10.1213/ANE.00000000002864.

ScholtH, SmitA (2012)Executiveemunerationcompanyperformancefor SouthAfricancompaniedistedon the AlternativeExchang@AltX)SouthernAfrican
Business Review 16::38. DOI: 10.10520/EJC120292.

SeligsorMA (2019)Thegapbetweenrich poor Contendingperspective®n the politicaleconomyof developmentRoutledge.
SkinnelC(2018)BanksT elcosTwobecomeone!. Availabldn: https://thefinanser.com/2018/11/bankgelcostwo-becomeone.html/.
TarrantH (2017)MTN slammedon remuneration. Availablein: https://www.moneyweb.co.za/ners/companiesand-deals/mtnslammedon-remuneration/.

Writer S (2015) SA telcos that pay the most. Available in: Https://businesstech.co.za/news/telecommunications/8&8d8#saith-the-highestaverage
salaries.

Writer S(2020)Hereare South! ¥ NRte€hlcdin@aniesvhichpaythe highestsalaries. Availablia: https://mybroadband.co.za/news/business/35740@re-
are-south-africastech-companieswhich-pay-the-highestsalaries.html.



https://www.malque.pub/
https://www.malquepub.com/multiscience
https://doi.org/10.4102/sajhrm.v13i1.668
https://doi.org/10.1002/csr.1307
https://doi.org/10.11606/rco.v8i21.63219
https://www.moneyweb.co.za/news/companies-and-deals/mtns-generous-pay-continues/
https://www.bloomberg.com/press-releases/2016-09-14/iress-announces-acquisition-of-inet-bfa-in-south-africa
https://www.bloomberg.com/press-releases/2016-09-14/iress-announces-acquisition-of-inet-bfa-in-south-africa
http://www.listcorp.com/jse/sectors/telecommunications
https://techcentral.co.za/naspers-ceo-bags-r276-million-in-annual-remuneration/99212/
https://techcentral.co.za/naspers-ceo-bags-r276-million-in-annual-remuneration/99212/
http://www.statista.com/statistics/370514/gross-domestic-product-gdp-growth-rate-in-south-africa/
http://www.statista.com/statistics/370514/gross-domestic-product-gdp-growth-rate-in-south-africa/
https://smallbusiness.chron.com/business-options-telephones-13184.html
https://smallbusiness.chron.com/business-options-telephones-13184.html
https://www.statista.com/statistics/370514/gross-domestic-product-gdp-growth-rate-in-south-africa/
https://thefinanser.com/2018/11/banks-telcos-two-become-one.html/
https://www.moneyweb.co.za/news/companies-and-deals/mtn-slammed-on-remuneration/
https://mybroadband.co.za/news/business/357403-here-are-south-africas-tech-companies-which-pay-the-highest-salaries.html
https://mybroadband.co.za/news/business/357403-here-are-south-africas-tech-companies-which-pay-the-highest-salaries.html

Writer S(2020)Highestpaid I Tandtelecomsexecutivesn SouthAfrica.Availablen: https://mybroadband.co.za/news/business/35758lghestpaid-it-and
telecomsexecutivesn-south-africa.html.

ZietsmarK (2020)A butterfly flapsits wings.MoneyMarketing2020:1818.



https://www.malque.pub/
https://www.malquepub.com/multiscience
https://mybroadband.co.za/news/business/357581-highest-paid-it-and-telecoms-executives-in-south-africa.html
https://mybroadband.co.za/news/business/357581-highest-paid-it-and-telecoms-executives-in-south-africa.html

£ MULTIDISCIPRPLINARY CONFERENGEAPEF

PublishedOnline:August29,2023

%;@ SCIENCE JOURNAL https:/doi.org/10.31893/multiscience.2023ss0325

Navigatinghe Presentand Future:Contemporantssuesand Challengesn Management

An empiricalstudy of televisioncommercialsof ()

FMCGamongrural consumersof Odisha

PrasantaKumarParidd®r~ | PrasantRouf' ® | JyotirmayeePatf’

aSchoobf RuralManagementKIITUniversity BhubaneswarQdisha)ndia.
bSchoobf ManagementKIITUniversity India.

AbstractThe purpose of this desktop study was to examine the efficacygufvernment technologies and the obstacl
to their efficient use. The researchers assessed how wegtvernment affected service deliverigow it might result in
cost savings and the advantages and difficulties of adopting and using it. The study also looked at the advantage
e-government to investigate this.-&ficiency in providing services was demonstrated by greater citizexiviement and
interaction with the local government, increased openness and accountability, and cost savings. The study reve:
the use of egovernment improves traditional methods of conducting business and providing services while also e
access to information and services online, reducing the need for rework, increasing transparency and accountabi
encouraging citizen participation. The ineffective use @fogernment in local authorities was hampered by a lacl
funding, inadequate ®abling infrastructure, low ICT literacy levels, and the digital divide, among other factors. |
evidenced in this study, that-procurement leads to cost savings, thus it affects cost reduction strategies positively.
e-procurement reduces invepty costs.

Keywords:E-procurement,costreduction,servicedelivery,localgovernment

1. Introduction

One of the most inclusive and -@hcompassing terms is marketing. It is regarded as philosophy, information, and
direction for achieving compangbjectives. Marketing has a particular function in the administration of companies and
industries. The conventional marketing system has been replaced by numerous innovative tools and strategies (Cotte anc
2004). Modern strategies must be taken into corsation to accomplish fundamental goals. Consumer happiness is crucial
and can support a company's continued operation (Rajkumar and Kannan 2014). The company enterprise should conduct it
operations in a way that respects and pleases its customers. Asivert distribution, and selling are all part of the creative
marketing practices sector (Rayenda et al 2018).

India is an agrarian country where "nearly 75% of the total population lives in rural areas". Rural area marketing
compromises approximately 3Gment of our country's income. The marketing of various products identifies and serves the
needs of consumers in rural areas. Modern facilities have not yet reached too few of the villages located in remote areas.
Rural consumers are currently considegtuntapped opportunity for marketing sciences.

The primary income source is agriculture or allied for rural people. Many companies hesitated to enter the rural
marketbecauseof its unstructured natureln rural areas,the poor purchasingoower of people,fragiledemand patterns, and
seasonal nature make marketing more challenging (Chandok 2005). Looking at the changing scenario a day, the governmet
has many initiatives of regulated markets to facilitate proper marketing of farm produce in rural areasi@Ni966). Rural
marketing is a twqway process where the supply of goods occurs from rural to urban and vice versa for manufacturing and
consumption purposes Beatty and Talpade (1994).

Various products under faghoving mainly generate their awarenedsraugh advertisements. Consumer goods
mainly generate awareness through advertisements such as soaps, detergents, cosmetics, agricultural inputs, and consume
durables such as twaheelers, television sets, and electrical appliances. The uttvaaral sugply of materials occurs (Erto
and Vanacore 2002). Agricultural products are mainly rural to urban flows, but many rural products are sold within rural
areas for consumption.

2. Background

Fastmoving consumer goods are also commonly known in short as FM@8gsoThese goods are sold quickly at
low cost because of their high consumer demand. FMCG products, such as fruits, vegetables, meat, and dairy, have a sho
shelf life and are perishable (Atkin 1978). The turnover rates of prepacked goods are higtenbDifiblidays and seasons
greatly influence the sales ratio. Hindustan Unilever Limited, Godrej Consumer Product Limited, Dabur India Limited, Procter
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and Gamble, Colgatealmolive India Hygiene and Health Care Limited, Nestle India Limited, Marico, Niram Ltd., Britannia
India Limited, and Cadbury India Limited are some of the-kmeilvn FMCG companies that arevered in this study.

Television commercials are a popular instrument in the marketing communication process to sell or promote a new
commodity or service. A marketer keeps a close eye on the particular deliverable message. Any product may be promotec
through various channels, including radio, television, web, prirstane, novelties, and celebrity endorsements. The phrase
"advanced advertising" describes a new ddtaven advertising tactic that relies heavily on tools and data.

3 Literaturereview

Ravi (2011) stated that T.V. commercials have incredible potential as a powerful device for showcasing services anc
products in industrialized andonindustrialized countrieueto the increased cost ofommercials in T.V., it is treated as an
expenditue rather than an investment in developing countries. The demeanor toward promoting is changing quickly with
enhancement and dynamism. It is seen that advertising according to product expectations and opportunities has become an
operational component. Hengadvertising is accepted as a supportive service for wider growth.

Chette et al (2018), in the article titled "Impact of Socioeconomic Factors on Purchase Decision of Health Insurance:
An Analysis", analyzed thiefluenceof socioeconomic factors on chdag a health insuranceompany. Thetudy found that
age, gender, income, and marital status have an impact; on the other hand, sum assured, premium, occupation, H.I. cover
and H.l. type have no relationship in selecting health insurance companies. Rithke or private. These factors were
generally taken, but comparisons between rural and urban consumers and products offered by public and private insurers
were not explained.

Dash (2013), in the article "A Buyer vs. Seller Perspective of 7Ps in Roalizakion Indian Life Insurance Sector",
researched the perspectives of many stakeholders, including clients, agents, and executives of both public and private life
insurance Heanalyzed consumesurchasingpatterns formarketingand servicingnsurancepolicies usinghe 7Ps ofservices
marketing. A total of 207 life insurance executives and 405 life insurance policyholders were questioned about this. It was
concluded that "location" and "people’s behavior" were strongly connected with insurance paliciiases by clients.

Nithya (2013) studied the purpose of defeating their fiercest rivals and generating profit; they studied the fast
moving consumer goods sector and sought to comprehend television advertising methods. The majority of FMCG companie:
want to gain a sizable market share. You must engage them and persuade them to buy if you want it to happen. Numerous
goods are produced each day utilizing original and inventive ideas. However, it is important to tell the public about the new
products adegately. It can only be accomplished through advertising. Advertising by itself will not substantially impact a
consumer's thinking. Through innovative forms of advertising that incorporate smart technology and a sound plan,
consumers are led to believe sothing strongly and persistently.

Sivanesan (2014) identified that "advertisements greatly impact the buying behavior of rural and urban customers".
It was observed that before purchasing a product, customers make a concrete decision after collectingt nefedact
information. Hence, advertisements are helpful in spreading knowledge among consumers. It was found that social and
personal factors more influence consumers' buying behavior. It was observed that other people's views are another factor
influendng consumerdo purchaseanyitem. Asstated, "advertisementplaysa crucialrole in the buyingbehaviorof rural and
urban consumers in the Kanyakumari district of Tamil Nadu".

Priya and Bhatia (2014) studied "unconventional media and its impact on the buying behavior of rural consumers".
They also studied "the challenges of communication in rural Uttar Pradesh and highlighted the importance of
nonconventional media in rural maeks". It is also seen that the launch of new products or relaunching old products in
unconventional media areffectivethrough advertisements. In theaseof FMCQroducts, hypecan propel sales volumiga
gooddistribution systembacksa strongadvertisng campaignThepaper elucidatesthe shortcomingsof conventional media
by highlighting some national advertisement campaigns which corporate giants carried out to communicate with the target
audience in rural markets". Marketers must understand rurglaa' social, cultural, demographic, and economic challenges
for effective communication and promotion.

Maheshwari and Brindha (2015) stated that advertising is a tool that helps disseminate product information and
create awareness. Televisiaalvertisements have a massive impact on marketingfiasting consumer goods (FMCG). The
significantyearlyreportswere addressedand someencouragingeviewswere gathered.Marketing professionalsighlighted
the importance of T.V. commercials compatedther media advertisements.

4. Problemstatement

TheFMCG industry is thimurth-largest sector othe Indian economy. Therefore, FMCG marketers should learn why
their sales decline in rural markets. The most crucial factor in boosting sadsgdgising. By analyzing the following crucial
scenarios, this study seeks to determine the kind of advertisements and techniques rural customers expect and the types of
marketing that will be successful for FMCG in the rural market.

1) Thetypesof commercalsthat are accessibldor the rural FMCGnarket,
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2) Typesof T.V.commercialsand strategiesto be usedfor successfutnarketingin rural areasin Odisha,
3) Theinformation contentexpectedn FMCGommercialdy rural consumers.
Therewasa requirement forthe FMCGstudy. Thelndianeconomydependsheavilyon rural markets,andto boostthe
country'seconomicstanding,marketers mustoncentratetheir marketingefforts there. In rural areas FMCGsell swiftly and
with little risk. Therefore, it offers a fantastic opportunity to boost the nation's economic standing.

ol

. Objectivesof the study

1. Tounderstandhow T.V.commercialdor FMCGnfluencerural consumersn remote markets.

2. Tocomprehendwhatkindsof T.V.advertisingis effectiveat increasing-MCGsalesin rural markets.
3. Tolearnwhatkind of informationrural consumersvant about FMCGoroducts.
6

. Methodologyand coverage

In this study, primary data were gathered through questionnaires and scheduled interviews. Secondary information
was gathered from various websites, periodicals, and books. Using a convenient sampling &cBikjgonsumers were
selected in different rural areas of Odisha with distribution in various districts and demographics from July to October 2022
Simple tables and graphs with the Garrett ranking technique were used to analyze the primary data. -$geachi
hypothesis test was used for nonparametric data analysis, and ANOVA was used to test the effect of independent variable:
on dependent variables.

The current study aims to find the awareness and likelihood of various advertisements for particuldas lMi@ral
markets. Only a few tactics and advertising strategies are effective based on several ways to advertise products to
consumers. The study was carried out in rural Odisha. The major goal of this study was to determine the techniques and
componens of advertising that would increase FMCG sales in rural markets.

The findings and conclusions of this study can help the FMCG industry understand the value of FMCG advertising
and the expectations of rural consumers for FMCG products. Additiotlatyygh their marketing, FMCG companies can
comprehend the issues that rural consumers experience. Therefore, FMCG marketers can correct their errors to meet the
needs of rural consumers.

7. Findingsandinterpretations

Following this study, it can seen fom Table 1 that therevere 275 respondents, 68% of whom were male, 34% of
whom were in the 2§35 age range, 35% of whom had only completed elementary school, 31% of whom were employed in
agriculture and farming, and 234 of whom had heard of FMCG throdghréisements. Among them, 41% are aware of
FMCG through radio advertisements, and 79% enjoy advertisements due to the usage of local lingo.

Tablel Demographialetailsof the consumer.

QuestionType Attributes No ofresponses Percentagd%)
Male 187 68
Gender Female 88 32
Below25 Years 93 34
Age 26-35Years 55 20
36-45Years 50 18
Above45 Years 77 28
Undermatric 96 35
Matric pass 44 16
Educatiorgualification Undergraduate 60 22
Postgraduate 38 14
Professional 37 13
Farmer 85 31
PvtJob 77 28
Occupation Govt.Job 22 8
Unemployed 58 21
Others 33 12

Of the 275 respondents, 72% are familiar with P&G, 69% are familiar with HUL FMCG products, and 87% regularly bu
personalcareitems. All respondents anticipatéhat FMCGcommercialswill accuratelyrepresentFMCQoroducts,their prices
and locations, their manufacture dates and expiration dates, their directions for use, any potential adverse effects, their
ingredients, terms and conditions, etc. Approximately 65% of nedpots reported having issues due to the lack of product
information in the T.V. commercials.
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The factors rural customers anticipate from FMCG Tv commercials are displayed in the Table 2. With a mean score 0
56.771 and a total score d5612, clarity in commercials came out at the top. Conclusion: Ads that are clear and easy to
understand are chosen above those that are visually appealing.

Table2 Preferencedistribution of the consumers.

QuestionType Attributes No ofresponses Percentagg%)

Advertisement 152 65
WoM 23 10

Source®f awareness Shopowner 30 13
Friendsandrelatives 12 5

Salegepresentative 5 2

Others 12 5
HUL 187 68

PandG 198 72

DaburlindiaLimited 113 37
Godrej 55 20
HygieneandHealthcarel.td 50 18
RecalFMCGompanies Colgate Palmolive 177 58
NestlelndiaLimited 96 35
Marico 77 28

NirmaLimited 60 22

BritannialndiaLimited 189 69
CadburyindiaLimited 23
Printmedia 50 18

TV 113 41
Radio 38 14
Typesf advertisementseen Outdooradvertisement 27 10
In storeadvertisements 28 10

PushMessages 11 4

Others 8 3
Clarityof advertisement 41 15

. Realfact in advertisement 107 39
Factordikesinthe Regionalanguage 126 46
advertisements o

Celebrityinvolvement 11 4

Durationof advertisement 5 2

Truestatement 184 67

Productprice 198 72

Expirydetails 189 69
Ruralconsumers Usuageof product 151 55
expectations Sideeffects 60 22
Disclosureof TandC 77 28

Contentof the product 33 12

Others 11 4

Untrue statement 74 27

Productionand Expirydetails 14 5

Problemdaceddueto Clarityon pricing 58 21
advertisement Termsandconditions 33 12
Promotionaldetails 63 28

Others 19 7

Usingthe GarretteRankingrechniquao comprehendhe variablesnvolvedin FMCGommercialgTable3).

Table3: Rankingof variousfactors.

Factors Totalscore Mean score Rank
Typeof advertisement 14912 45.64 5
Contentof advertisement 15568 56.78 2
Detailsof product 15148 47.18 4
SlogarandDialogs 14288 32.16 6
Strategiedor attractive advertisement 13009 13.57 7
Clarityin advertisement 15612 59.33 1
Levelof true statements 15292 53.28 3
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Testingof HypothesisChiSquareTesto . H 0

H1:Thereisno correlationbetweenthe buyer'sageandthe sort of FMCQGhey frequently purchase.

H2: There is no correlation between gender and the frequently bought FMCG type.

H3:Thereisno correlationbetween educationabackgroundandthe type of FMCQhat isfrequentlybought
H4: There is no connection between occupation and the type of FMCG that is frequently bought.

Since 16.919 is more than the calculated value, the null hypothesis HO1 is significant at the 5% significance level
Therefore, the null hypothesis is acceptesd the estimated value of 7.815 is exceeded by 7.815 according to HO2 at a 5%
significance level (Table 4).

Table4 Hypothesissignificanceest.

Hypothesis Calculatedvalue Tablevalue D.F. Levelof Significance
H1 5.0108 16.919 9 Significant
H2 0.3375 7.815 3 Significant
H3 8.1916 19.681 11 Significant
H4 11.758 19.681 11 Significant

SourcePrimaryData.

The ANOVA table indicated the numerous insignificant sources of awareness because the estiratitedfA.1402
is less than the tablealues of 3.83 between rows, and 2.255 is less than the table values of 3.88 (Table 5).

Table5 Distributionof ANOVAdata.

Sources Sumof Square d.f Mean of Sums FDistribution Pvalue
rows 4633.72 3 1544.65 1.1402 3.83
coloums 9143.56 3 3055.33 2.255 3.88
rxc 12203.77 9 1359.81
Total 25998.69 15

8. Conclusions

The success of marketing also depends on T.V. commercials. The FMCG sales ratio also relies upon televisic
commercials. The study attempted to determine the kind of promotion or @ovhmercials that help FMCG organizations
build a better sales environment. Additionally, the problems the rural consumers face and the subtitles they expect in the
FMCG TV Commercials. Hence, attempts were made by FMCG companies in advertisements amdetaitivate rural
consumers. This will increase sales, which will increase turnover.
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