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Abstract

Thisresearch paper explorestheintricacies
of Industry 4.0 as well as examines the profound
impact of Industry 4.0, revealing how technol ogical
advancement, interconnected systems, and
automation proved highly efficient and productive
for the industries but at the same time adversely
affected human needs such as job displacement
and diminishingroleof humansin certainindustries
and making people overly reliant on technology.
This paper also examines the remarkable growth
of Al during and post-pandemic and its negative
impacts. The paper also highlights the need for
the emerging paradigms of industry 5.0, and the
importance of infusing sustainability and human
needsinto thevision of industries, ensuring a more
holistic approach for a more balanced future.

KEY WORDS
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INTRODUCTION

Industrid Revolutionsinbrief aredefined asthe
ma or changesbrought intheindustry sector withthe
motiveto introduceinnovativetechnologiesin the
manufacturing andindustria process.

Technological advancement in the business
industriesisgrowing by legpsand boundsand societa
trendshave evolved to avery striking extent. One of
the palpable evolutions witnessed at the present
juncturewould betheusageof Artificid inteligencein
the Industry 4.0 and present Industry 5.0 scenario.
Al technology has been prevalent even before the
pandemic and the defenceand financid sectorswere
theoneswhereAl wasfirstimplemented. The state-
of-the-art defence equipmentsare powered by Al to
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enhancetheir capability. Al isa so helping nationsbuild their defenceto boost their potency, hence, we can
deducethat Al has multi-dimensional usage and it hasbecomeindispensablein the current economy. But
before delving into the concept of Al and industry 4.0 and 5.0 let’s first understand the origin of these revolutions.

History of Industrial Revolution

TheFirst Revolution 1.0 started in 1784 with machines powered by water and steam whichwasa
transformative phasein the history of theindustrial sector. Inthisphase, agrarian and craft-based economies
shiftedtoindustrid and mechanized productions, withinventionslike seam enginesand thecotton gin. Though
it started primarily in Britain itseffects steadily permegted globaly over time.

Thesecond industria revolution happened around 1870. It clearly substantiated itssignificancewith the
introduction of the Electricity & Stedl. Thefocal point of theindustries shifted to el ectrification and Mass
production, transportation advancement, development in communication technologies, innovation in
pharmaceutical and chemical industries, to boost the business of dominant playersintheir respectivefieds,
urbanizationsand migration, globaization and trade, cognizance of thelabour movement and labour rights.

Then beganthe 3 Industria Revolution around 1969 themain focusof industriesin thisphaserevolved
around el ectroni cs, automation, and computers. Thecrux of Industry 3.0 wasintroducing automationinthe
industrid processes. Theadvent of such digital technologiesespecially theinternet, transformed not only the
industries but the whol e society and the everyday life of every individua fundamentaly.

Industry 4.0

The4" Industrial Revol ution came up with umpteen changesin every aspect of industrid practices. If
welook at Industrial Revolution 3.0it wasall about computersand automation of anindividual systembut it
clearly lacked behind in connecting these digital devices, physica and virtua worldswith oneanother asa
single network, thisiswhen Industry 4.0 cameto therescue; the efficiency and effectiveness of operations
were increased tremendously. Technology is unequivocally omnipresent in today’s era, be it in the manufacturing
or production processes, health services sector, communi cation sector, or inthedaily lifeof anindividua. We
canfed how deeply it hasbeeningrainedinto our lives. Industry 4.0 includes myriads of new inventionsand
advancementsinthetechnologica fieldwhichinclude:

1. Cyber Physical Systemswhich helpsin bridging the gap between the physical systemsand digital
technologies.

2. Allindustriesbecamedata-driven; advanced ana ytical toolswereintroduced to providesignificant
ingghtsfromthegiven data.

3. TheubiquitousInternet of Things(IoT) through which every machineand web-enabled devicewith the
help of theinternet can connect with one another facilitating easy collection of largeamounts of data
and smooth exchange of data. For example- the LG ThinQ App can connect and control all LG
devicessuch aswashing machines, Air conditioners, televisions, refrigerators, and other appliances of
the LG brand can al be operated by the single app with thehel p of theinternet.

4. Theadvent of Artificid intelligenceand roboticstolessen human intervention.
5. Cloud computing aso cameinto the pictureduring Industry 4.0.

Growth of Artificial Intelligence during Pandemic

The pandemic hasworked asacatalyst for rapid digital transformation and the growth of Artificial
Intelligence. Themagjority of companies have madeAl their mainstream technol ogy during this period and by
doing sothey have protected themse vesfrom thewrath of the pandemic which pushed many small businesses
into bankruptcy. The pandemic hit the core of thelabour forcewhich created ahuge gap between thedemand
and supply of labour forces, especidlyin critica domainssuch asheadthcareand thefinancia domain. Earlier,
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these domainswere heavily dependent upon the human component for their day-to-day functioning and the
growth of Al wasnot substantial. Inthesetimesof crisis, Al cameto therescue not only for businessleaders
but asofor society asawhol e, in order to bridgethe gap between demand and supply of human capital which
wasrequired for the smooth functioning of the certain huge gap inthelabour force, people haveredized the
full power and potential of Al to bridgethat gap.

Theevolution of Artificid intelligenceduring and post-pandemic has hel ped usacrossvariousdomains
by substantia ly reducing human interaction and dependency on human resourcesin thefollowing domains:
1. Financid domainsuchasAl sdf-serviceKiosk, KY C, Automated account opening, etc.,
2. Hedthservicesdomain such as preliminary diagnostics, chatbox for particular symptoms-based
diagnostics, and appslike M eddibuddy, Arogyasetu,
3. Education Technol ogy domain example Byjus, Unacademy, etc.

Entertainment domain suchasOTT platformslike Netflix, Amazon Prime, and Zee5 which does
customer-based study and suggests content based on the pattern of consumption.

Useof Al inwesather reports, etc.,

Instant payment system through UPI.

Food delivery system using drones and many more.

Interactive search enginesuch aschat GPT

Al-based chatbot for example Riawhich can operatelikeahuman coach.

10.  Al-based customer services-Virtua ass stance which providesimmediate answerswithout any support
agents.

11. Defenseequipment, useanAl systemto calculatethetrgectory, geographical scanning, etc.

»

© o N o o

Implementation of Al in business has opened many new channels of revenue and created amore
efficient process of functioning devoid of human errorsand lack of skill. It hasnot only elevated the earlier
processes but a so hel ped with the strong recovery of businessesthat suffered during the adversetime. At the
sametime, it haseffectively hel ped theempl oyeesto advancether current skill set by making in-housetraining
programsand digital assistance accessibleto them.

Drawback of Artificial Intelligence

Artificia intelligence has proved itself to be aboon indeed but there are afew disadvantagesof it as
wdl:

Firstly, aongwith bringing efficiency and effectivenesswith lesser humanintervention, it hasasoled to
the unemployment of myriads of employeesasit requires only afew peopleto get the sasmework done after
theimplementationof Al.

There are high chance that students’ creativity will be hampered by exposure to Al such as chat GPT an
interactive search enginethat can provide you customized solutionsto your problem, students dependency on
technol ogy hasaready increased to agreat extent which isultimately making them lazy with their research, so
ingtead of improvement intheir cognitiveskillstheremight comeapaossibility of cognitivededinewhen solution
to every problemwill beavailableat aclick of abuttononly.

Also, these online dasseshave negatively impacted Sudentsphysicdly aswdl asmentdly, watchingthe
screen for so many hours adversely affects the eyes and not only this when studentslearn in a physical
environment they arealot moreactive physicadly beitinintervalsor gamesperiod. It aso hindersthe process
of social and emotional development, especialy informative yearswhen students mostly learn from one
another, and makefriendswhich givesthem asense of socia and emotional security, afeeling of loveand
belongingness, all these crucia partsare unfortunately missing in online classes, studentswho get used to
onlineclassesoften facelack of confidenceand feelslonely most of thetime.
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Al often collects and analyzes our personal data for which it doesn’t provide any guarantee of security
sotherearealwaysthreats of being leaked or/and misused.

Need for Industry 5.0

When technol ogy had achieved such great hei ghtsthen the question ariseswhat wasthe need for anew
revolutionatdl?

Themagor shortcoming of Industry 4.0 was, that it wasal about technol ogical inventions, advancements
& connecting dl tech deviceswith oneanother, mass production was still thefocal point of al industriesjust
likein Industry 3.0, and not concerned about predicting the future needs of sustainability whereasthemain
focusof industry 5.0 was shifted to sustai nable devel opment.

Industry 5.0 isabout devel oping asynergy and cooperation between humans and machines. It talks
about collaboration which is a more holistic approach than the earlier one, as the saying goes “The whole is
greater than the sum of its parts” This philosophy means the parts will be of no use unless we combine them
together to make something out of it just likethat, technol ogy and humans cohesive effortsarerequired to
achieveboth efficiency and effectiveness.

One of the other possiblereasonswasthe over-dependency of industries on technology consequently,
curtailing job opportunitiesfor human beings. Increased automation was creeting highly vexing conundrums
on thejob securities of human beings, to eradicate such ramificationsanew revolution had to take place.
Industrial Revolution 5.0islessconcerned about new innovations and devel opment in thetechnol ogica sector
and more about human devel opment, devel opment intechnology with devel opment of job rolesfor human
beings. Asitishumanswho madethese machines, machines have not made humans, thebusinessin order to
make aprofit getseverything it need from the society only thereforethey must fedl obligated towardsthe
society’s wellbeing.

Customershave becomemoreawarethan ever before, now we seeanumber of awareness programmes
towards saving our environment by opting for green products. A new market segment hasbeen introduced
called the ‘LOHAS’ —which stands for “lifestyle of health and sustainability’ and consists of well-educated
people who are cognizant about social and environmental issues and therefore choose products that don’t
harm theenvironment.

We can deducefrom all these pointsthat technol ogies have d ready been advanced to agreat extentin
Industry 4.0. Now all it needed was amore responsi ble perspective in the application of these technologies
which should not have any adverse effect on humansor on theenvironment and al so fulfil present objectives
without neglecting theneedsof thefuture.

Literature Review

1. Industry 5.0 and acritique of Industry 4.0 (2017) by Kadir Alpaslan Demir & Halil cicibas. They
examined that Industry 4.0 hasaconstricted vision and scope, and their results showed that Industry
4.0’s hyperfocus on technology alone was neglecting the needs of human beings and the need for
sustainable devel opment.

2. Impact of COVID-19 outbreak on employee performance- The moderating role of industry 4.0 base
technologies (2021) by Gopal akrishnan Narayanamurthy & Guilherme Tortorella. They conducted a
detailed study on how the pandemic hasimpacted the work performance of the empl oyeesand how
Industry 4.0 has hel ped in mitigating theimplications of the pandemic onwork performance. Their
study found that Working from a work-from-home environment improved the employees’ performance
and Industry 4.0 hasincreased theinterconnectivity and automation level's, and al so enhanced the
qudity of performance.
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3. Industry 5.0- A human-centric solution(2019) by Saeid Nahavandi. Thefindingsshowed theimportance
of human and machine collaborationinimproving the processefficiency, rather than replacingthemwe
should empower humanswhichwill improvethe productivity of both humansand machines.

4. I|dentificationof Socid and Economic Expectations: Contextua Reasonsfor the Transformation Process
of Industry 4.0into the Industry 5.0 Concept (2022) by Sebastian Saniuk, Sandra Grabowskaand
Martin Straka. Thisstudy investigated theincreasein digitization of the enterprisesin Industry 4.0,
which has caused many negative consequencesfor the empl oyees and society and how Industry 5.0is
mitigating the ramifications caused by industry 4.0 and isfocusing on sustai nable devel opment and
enterprises, acknowledging their duty towardsthe society inindustry 5.0.

Objective of The Sudy

1 To study the key elements of Industry 4.0.
2. Tostudy thegrowth of artificia inteligence during and post-pandemic era
3. To study the need for Industry 5.0.

Research Methodology

A combination of primary and secondary sourceswas used to gather comprehensive data. Primary
data collectioninvolved the administration of awell-structured questionnaire, atotal of 90 sampleswere
drawn from the popul ation using aconvenience random sampling method. To Facilitateacomprehensive
understanding and derive meaningful insightsfrom the data, tables and graphswere used and aDescriptive
research method was used to analyze the collected data, secondary datawasincorporated into the study
sourced from reputablewebsites and research papers, providing va uable supplement to the primary dataand
enriching thedepth of theresearch finding.

Limitation of The Study
1. Sampleswere collected mostly from Prayagrg and Varanas districtsonly.
2. Alotof respondents do not have comprehens ve knowledgeregarding Industry 4.0 and Industry 5.0.

Data Analysis and I nterpretation

Thechartsand tables provided bel ow represent the anaysis of primary datagathered through the use
of agquestionnaire.

Q1 Towhatextent areyoufamiliar withtheterms
industry 4.0 & Industry 5.1?

90 responses Moderately familiar

“
From the above chart, we can seethat out of e e
90 respondents, only 61.1% arefamiliar with 28.0%
thetermsindustry 4.0 and industry 5.0 :

Q2 Doyou Concurethat therewasadireneed to
incorporte sustainable development into the
visonof industries?

90 responses

@ Mot familiar at all
@ Slightly familiar

35.6%
@ Strongly agree

Thedatacollected infersthegeneral consensus S

for the need to incorporate sustainable @ Disagree
deve OpmentlntotheVISlonOf industries. 85.6% @ Strongly Disagree
agreed with theincorporation whiletherewas
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Q3

Q4

Q5

Q6

Q7

a neutral stance among 13.3% of the
respondents.

Have industries shown an increasing
commitment to social responsibility inrecents
years?

90 responses

52.3% of the respondents believe that the
industry hasshownapostiveindingiontowards
socid respong bility but someambiguitiesexist
among alot of therespondents.

Do you believe that excessive reliance on
technology by industrieswill negatively impact
human empl oyment opportunitites?

90 responses

Almost 3/4™ of the respondents believe that
technological reliancewould negatively impact
employment opportunitiesfor humans.

How frequently do you employ Al-powered
toolsin, your work or educationd activities?
90 responses

Almost half of the respondents occasionaly
incorporateAl-powered toolsinther work and
other activitieswhilealittlemorethan aquarter
frequently useAl-powered tools. A mere5.6%
of the population doesnot useAl at al.

Inyour opinion, hasArtificid Inteligenceplayed
asgnificant roleduring thedandemic?
90 responses

There is a consensus among 60% of the
respondentsthat Al played asignificant role
during the pandemic while myriads of
respondents have a neutral view towards Al’s
roleduring the pandemic.

Doyoubelievethat Al toolshavethe potentia
toimpedethecreaticity of children?
90 responses
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@ Strongly Agree
@ Agree

® Neutral

@ Disagree

@ Strongly Disagree

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree

@ Frequqntly
@ Occasionally
@ Rarely

@ Never

@ Strongly agree
@ Agree

@ Neutral

@ Disagree

@ Strongly disagree

@ Strongly agree
® Agree

@ Neutral

@ Disagree

@ Strongly disagree
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Q8

Q9

A cumulativeof 77.7% of respondentsbelieve
that Al tools will impede the creativity of
children.

Do you bdievethat industry 5.0is capabl e of
mitigating theimplicationsof theindustry 4.0?
90 responses

A magjority of 58.9% of respondents have a
view that Industry 5.0iscgpableof overcoming
theramifications of industry 4.0 while 40.1%
do not concur with the statement.

Do you agreethat real world applications of
Industry 5.0 are demonstrating it’s Potential?
90 responses

63.3% of respondentsagreewith Industry 5.0
demonstrating its potential. A very minute
percentage believes otherwise and 35.6% of
respondents have no opinion on the matter at
dl.

FINDINGS AND CONCLUSION

&

@ Strongly agree
@ Agree
Neutral
@ Disagree
@ Strongly disagree

@ Strongly agree
@® Agree
Neutral
@ Disagree
@ Strongly disagree

The survey conducted for the study reveal ed apressing need to implement Industry 5.0, incorporating

sustainability and human needs into the industry’s vision. While industry 4.0 proved highly effective and efficient
it wasquiteevident that it did not adequatel y address essential human needs. It may be stated that 70% of the
people agreed that Industry 5.0 wasamoreinclusive approach than Industry 4.0 and therewas an urgent
need to bring sustai nablefactorsintoindustriesvision. Though many peopleremain uncertain about whether
Industry 5.0 has successfully mitigated d| the adverseeffects stemming from Industry 4.0. Sofrom the samples
received in this paper, we can deduce that while people are aware of sustainable devel opment concernsthat
areincludedin Industry 5.0 theoutcomes or effects of Industry 5.0 remain unclear to many.
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