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Abstract: Advancements in analytics and loT have enablethbsses to see more clearly throughout their sugmins.
With this increased connectedness, supply chairag@nent, wait times can be reduced, and logist&sbe enhanced.
Industry 4.0 has two effects on workers who are dnunover the one hand, this enhances output ardieeffy as
machines take over tasks that humans can no leegemplish. New skills and knowledge are nevertdsetequired as
human tasks change. Regarding the need for nels ahill knowledge, industry 4.0 is also having apaah on human
labour. As a result of Industry 4.0, workplaces #ralskills required for success are evolving. itaén consequence is
the need for new knowledge and abilities.

1 Introduction » The growth of physical system self-management and
The recognition of an innovation is contingent ufien ~ inter-machine connectivity is facilitated by theeursf
potential for individual and social applicationshih are the Internet of Things.
multiplied and diverse due to their significandeislalso > Implementation of self-learning initiatives to eresu
feasible to claim that true innovation consistseshaping ongoing production system development.
humanity's actual requirements by allowing the rehti
unanticipated to become possible. These phrasesycle 1.2 General views on Industry 4.0
place the idea of Industry 4.0 in the innovativeds that A multifaceted concept, Industry 4.0 encompasses
are thought of as a theory ahead of actual practibech  several aspects for diverse stakeholders. From our
is likely to create the connections between peaptétheir perspective, Industry 4.0 refers to a comprehensatef
societies with the future. cutting-edge technologies that assist industriat@sses in
A sudden, drastic shift is indicated by the wordecoming more dependable, efficient, productived an
"revolution." Throughout history, revolutionary ftiin  customer-focused.
social structures and economic systems have beeglr The change of manufacturing and other industries,
about by new technology and fresh perspectiveshen tdriven by information, is known as Industry 4.0, g
world. many other names. Connecting people, data, systems,
However, the fourth industrial revolution is nohited ~services, and loT-enabled industrial assets digital
to intelligent and networked systems and devidesehch between the physical and cyber realms is the airttef
is significantly wider. Concurrently, there are wavof Industry 4.0 environment. Acquiring, applying, and
new scientific breakthroughs in areas such as quoant optimizing actionable information is the aim. Inttys4.0,
computing, genome sequencing, nanotechnology, agdcording to some commentators, refers to a complet
renewable resources. Because of the confluenceestt digitalization of the industrial process and a fatstage of
technologies and their interactions with the digitaindustry. Some perceive Industry 4.0 as an estwlis
biological, and physical worlds, the fourth indigtr concept that embodies enhanced production managemen
revolution is fundamentally different from previousand organization over complete value chains anduymto
revolutions. life cycles.
Emerging technologies and broad-based innovaten ar
spreading far more quickly and broadly in this fation 1.3 Foundational elements of the Industry 4.0

than in the others that are still happening in soegions structure
of the world. Industry 4.0 frameworks are widely available. Every
nation that is actively upgrading its manufactutiage has
1.1 Characteristics of Industry 4.0 unigue. Industry 4.0 is dependent on multipleingtedge
Characteristics of Industry 4.0: technologies. While some are well-known, othersehav
» switch to robotronics from manual labor, ensuringtt only recently been offered for sale.
all production operations are automated. The lists of technology used by various analysty va

» widespread deployment of unmanned vehicles has Istightly. (The Boston Consulting Group conducted a
to the modernization of transportation and logadtic research in 2017 that inspired ours.) Nonetheladsistry
systems. 4.0 frameworks typically highlight the following

technologies:
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Big data and advanced analytics There are vast components that communicate with one another via
amounts of unanalyzed product and process dathein tommon protocols. With this manufacturing strategy,
industrial environment. Its analysis and subsequeahalytics and decision-making will be decentraljzed
transformation into useful information can enhancallowing for real-time responses.
services, optimize production quality, and faciéta Additive  manufacturing: In  Industry 4.0
quicker and more accurate decision-making. manufacturing settings, these technologies arentbst

Advanced robotics Robots will interact with humans, effective option for creating high-performance,
collaborate with them safely, and eventually pigk ucustomized, small-batch goods.
knowledge from them as they develop in flexibility, Cloud-based service-enabling technologies
cooperation, and autonomy. Industry 4.0 offers éhesCompared to previous processes, Industry 4.0

opportunities within a production framework. manufacturing operations need a greater amounat d
Advanced simulations Pre-production testing and sharing between sites and businesses.
process optimization for products will be possilibe The creation of more industrial execution systems

operators in Industry 4.0 environments thanks to 3[MESs) that employ cloud-based machine data will be
simulation of product creation, material developtnend fueled by the move to cloud-based data managenment a
manufacturing processes. storage.

Artificial intelligence (Al) and cognitive computing: Augmented reality (AR): AR allows real-world
Cognitive manufacturing leverages the Internetloih@s production views to be overlaid with virtual infoation to
(loT), sophisticated data analytics, and cognitiveffectively portray manufacturing processes. Thestmo
technologies like Al and machine learning. The iyal likely use of AR in ASEAN nations is to teach teiigns
effectiveness, and dependability of industrial agiens and future employees how production systems opérate
will all improve when these technologies are coredin  real time.

Industrial Internet of Things (lloT): A growing
number of products will include internet-connected

. T,

—O—P®
/[‘ N
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Figure 1 Industry 4.0 architecture

Figure 1 describes about tivide range of applications hierarchies, with value chains, and with proddetdiycles
comprised Industry 4.0 are exemplified by Emerginin fully realized Industry 4.0 environments.
Technologies. The technological world of Industr9 &
not one of solitary assembly lines or factoriesl.4 Network connectivity in Industry 4.0
Technologies interact with one another, with praiduc Globally interconnected machinery, industrial

products, internet-connected gadgets, virtual
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representations of these things, and people are all
connected by data transmitted over digital netwoAs
important aspect of Industry 4.0 systems is howouar
degrees of human participation interact with nek&dr
machines. This ubiquitous connectivity has conseces

for design and operations for Industry 4.0 manuwfidcty

and systems engineers. Interoperability and coivityct
are linked; shared communication protocols areamby
becoming the standard. They are increasingly being
included in the design of the production processhet-
physical systems the technologies that allow foe th
operation of smart factories are made possible by

traditional hierarchy. Data flow between production
systems is supported and connected by networksasset
and procedures at this level. Industrial
communications networks transfer data from one
level of the hierarchy to the next, connecting all
vertically integrated levels.

We are conversant with topics like the product life
cycle, manufacturing procedures, and production
hierarchy. Early on in the development of Industry
4.0, the challenge was figuring out how to combine
these ideas in a way that was simple to use and
comprehend.

connectivity. Intelligent production objects arakiéd to
embedded physical devices that have the abilitgtdoe
and process data through cyber-physical systems.

1.5 Data integration in Industry 4.0 — overview
Throughout the product life cycle and at variouels
of the production hierarchy, integration deals wiite data
flow between linked equipment and devices.
The term "horizontal integration" describes th&dige
and data transfer between IT systems for all prisoluand

2 Literature review

Literature information focused on various reviewd an
critics on Industry 4.0 challenges and Impact gspnt and
future.

V. Alcacer et al [1], the digital age is usheredbin
Industry  4.0. Business models, surroundings,
manufacturing systems, equipment, operators, gaousk,
services are all digital. Everything is linked ttggr within
the virtual scene and its matching virtual représtéon.

business planning procedures linked to manufa@urinContinuous mapping of the physical fluxes will taiace

Thus, digitizing supply chains and value chaina agole
is the goal of horizontal integration. End-to-emdibontal
integration connects IT systems, information flovegg
data, analytics, and IoT devices from supplientstamer.
In conventional manufacturing thought, the steps thke
place after components enter the factory floor befdre
they exit as a finished product were all considdmethe
part of the production process.

on digital platforms. At an advanced stage of auatioon,
numerous systems and software are facilitatingofgct
communications with the newest developments in
information and communication technologies, creatn
state-of-the-art factory both inside and outside plant,
and completing every link in the value chain inltgae.

All things are intelligent. The paradigm shift tawla smart
manufacturing will be made possible by this disnept

A broader viewpoint is necessary for Industry 4.@ffect on manufacturing enterprises. The demise of

concepts. Currently, the life cycle of a produetrtst with
the first concepts for its development and goeibotally

traditional centralized applications is coming with

Industry 4.0.

through the stages of research, development, and Jestis Hamilton Ortiz et al. [2], the concept oiistries

manufacturing, ending with sales and potential ckiog or
disposal. The term "vertical integration" descriltee

4.0, one of the major shifts that will define ouaynof life,
is the main topic of this article. We want to talkout the

connection of IT systems to equipment and machinefdindamentals, process automation and enhancerhemts,

operating at various stages of the production hibga
These hierarchical tiers, to use conventional laggu
consist of:

» Field level: sensors translate ambient data ingfoads

to turn SMEs into Industry 4.0 companies, somenimnl

and educational considerations, investment pay e,
so on. Although there is much to say about thigesmjpour
goal is to present both the industry's currenestéaffairs

for analysis, and actuators translate signals intgnd its anticipated future developments for Ingugto.

actions.

This chapter also outlines the transition from btdy 4.0

* At the control level, actuators are driven byto Society 5.0, which in turn contains an upcomiagsion

controllers that collect process data from sensors.

of Industry 5.0 that is anticipated to launch ir2@0

e Production process level: wherein automated systems Yongxin Liao et al. [3], the fourth industrial rdution
keep an eye on, manage, and modify particuldras garnered increasing global interest over tis¢ feav

operations inside production processes.

years. The state of the art for this next indulsteolution

« The operations level is where things like qualityvave is still not thoroughly reviewed in the literee as it

control and production scheduling are done.

is now. By examining the scholarly advancements in

«  Production planning and market analysis are madedustry 4.0, this study seeks to close this gaparalyze
possible by the enterprise planning level, whiclthe scholarly articles on Industry 4.0 that werélished

oversees the entire production system.

online through the end of June 2016, a thorougbsassent

« The connected global level is where productioff the literature was conducted. ' _
facilites are no longer isolated, expanding the Shashank Kumar et al. [4], this paper's goal is to

examine the body of material already written about
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Industry 4.0 and look for new developments in figkl. "-  Consequently, the focus was on the digitizatiowels as
Using the inclusion and exclusion approach, researthe digitization of systems, leaving opportunityr fo
papers are chosen for the literature review. Intiaxigl the additional development. But rather than being fedus
literature is separated into three sections acagrth the toward humans, the contemporary technological dgrasvt
study field and framework. The report focuses oapédly  primarily oriented toward systems and machines.
expanding topic of study. In addition, the sevémdustry Consequently, a number of nations have started
4.0 frameworks from the manufacturing, ergonomicgoordinating efforts aimed at designing and devielpthe
production, and environment domains are recognteed human-centered component of systems, services, and
organize the upcoming studies. technologies—a concept known as Industry 5.0. Inspac

Dan Li et al. [5], as the industrial sector growsren from Industry 5.0 will also be felt throughout setyi,
complicated in the context of Industry 4.0, mosily a which will ultimately result in the creation of Sety 5.0,
result of shifting consumer demands, humans becoraenew society. The advances will center on thestaod
increasingly important. SMEs can gain a competiéglge technologies presented within the Industry 4.0 &aork,
by effectively handling the difficulties posed byoging with a particular emphasis on their social and huma
complexity. centric aspects.

Enabling technologies that facilitate the burgegnin  Wichmann et al [8], given the 2icentury's digital
phenomena of Industry 4.0 may streamline knowledge firms' explosive growth, industrial manufacturing i
information exchange among employees, particuliaty predicted to be nearing the advent of Industry th®term
Operator 4.0. Few SMEs, nevertheless, have realyl u for the fourth industrial revolution. Combining tdeital
these technologies for this reason. Thus, by dnglithe and physical factories into one is the key techgylihat
stages of Industry 4.0 development of SMEs in teofns will propel this development. Experts in the fiedahd
their capabilities, this study seeks to increasbusiness agree that there will be a fundamentaldigm
understanding of the existing status and obsttlsidsieed change in the way products are created and produced
to be overcome as well as to offer some views oardu There is no consensus on how specific organizatitmg
prospects. This qualitative research of interviédwezises make use of these developments, despite widespread
on the ways that office and assembly work are todayonviction that the future factory will have unpéeted
supported by human-centered manufacturing procelssesability to meet complicated client demands.
the course of studying two Swedish SMEs, in-person Marina Crnjac Zizic et al. [9], economic developrnen
interviews with nearly every member of the manag&meis significantly influenced by the industry. Buktlhdvent
team and operators were conducted to get theifagon  of new technology and the growing intricacy of geaehd
the companies' present capacities. manufacturing processes have a direct impact okexsr

Moustafa Elnad et al. [6], one of the most discdss®l and industrial businesses. The technocratic otientaf
popular subjects in the last few years is the aldadustry  the Industry 4.0 paradigm and its emphasis onizégion
4.0. Over time, it has drawn interest from acadsmicwere highlighted by its detractors. Consequenthe t
professionals, and decision-makers all around tbddw emergence of the new industrial paradigm, known as
To accurately reflect the current status of thisvnelndustry 5.0, quickly set off a discussion on thepwse
paradigm, a more thorough evaluation of the studiéise and justification for implementing the new paradigrhe
literature is nonetheless required. In order tgelhis gap, focus on the worker, who plays a crucial part ie th
a thorough analysis of prior research on Indust®ywill  production process and whose function was highdigiht
be conducted in order to determine its managerialuring the COVID-19 outbreak, is what Industry Brihgs
organizational, and technology enablers as welitas to the table to complement the current Industry 4.0
implementation benefits and obstacles. The studigaed paradigm.
that industry 4.0 is still an immature topic anglgpmg this Yang lu [10], Industry 4.0, often known as the tbur
new paradigm is not a matter of technology alonéndustrial revolution, was first introduced in Gemy and
Organizational and managerial aspects should leaiako  has garnered a lot of interest in recent literatiifeas close
consideration. A systematic literature review wasies to information and communications technold@f,
conducted, in which 244 peer-reviewed journal papeenterprise architecture (EA), enterprise integrati&l),
were analyzed in the Scopus database until thefeMdy cyber physical systems (CPS), and the Internethoigs
2022. Conference papers, book chapters, and jourrfldT). Nevertheless, despite the dynamic natutaddstry
papers not written in English were excluded frors th 4.0 research, there hasn't been a comprehensive and
study. methodical overview of recent studies on the topis.a

Dimitris Mourtzis et al. [7], by boosting operatadn result, by looking through the body of literaturedvery
efficiency and creating and implementing new sasjc Web of Science database, this paper undertakesautih
products, and business models, Industry 4.0 changedalysis of Industry 4.0 and provides an overvidvito
manufacturing and production systems. Improving thiindings, content, and scope. A total of 88 IndusgtrO-
sustainability and effectiveness of manufacturipgtems related articles are reviewed and categorizedivecstudy
was the specific benchmark for Industry 4.0areas.
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Hamed Nayernia et al. [11], Industry 4.0 (14.0)ais
rapidly developing topic of study that combinesextige
from several academic disciplines to produce intioga
manufacturing solutions. The organizational aspafct

Ercan Oztemel et al. [15], economic and societal
advancement are significantly impacted by the
manufacturing sector. Since "industry 4.0" is nowidely
recognized name for research institutes and urifiess

implementing 14.0 has received relatively littleudy the business and research communities have takeera
attention, despite the rising body of published kvorinterestin the project. While the concept is rewand has
spanning a wide range of 14.0 subjects. This syatiem been discussed in academic research for many wétérs
review study employed quantitative analysis usieg-t varying perspectives, the name "Industry 4.0" leasmtly
mining 97 publications from 2015 to 2021 in ordeclose been introduced and is somewhat accepted in both
this gap. Eleven research streams were found by theademic circles and the industrial society. Ireotd raise
investigation and categorized into five levels:@yghain, awareness of the greatest experiences, this rprvides
data, smart factories, industry and company, amdamu a review that highlights the progress. Its purpsde offer
resources. a clear concept to anyone who want to create awapdor
Amr Adel [12], the industry has been using indugty  digitizing the corresponding production suits. Flepose
for the past ten years to address its inadequanis; of offering this evaluation is to give academicsd an
industry 5.0 is finally ready. Industry 4.0 hastrieions industry practitioners access to a practical resowon
because smart factories are raising corporate ptiody. Industry 4.0. To make sure that the evaluation guiace
The industry 5.0 opportunities, constraints, amuspects was reliable, the top 100 headings, abstracts, kayd
for future research are all covered in this repdfith its phrases (that is, 619 publications overall, regessllof
reduced focus on technology and assumption thashum type) for each search keyword were examined segbprat
machine cooperation is the foundation for success, The literature review revealed that while industr9
Industry 5.0 is bringing about a paradigm shift angrinciples have the potential to progress manufagiu
resolution. Personalized products are helpingritiastrial they also appear to be a barrier for shop floosqamel.
revolution increase customer happiness. Information from literature addresses the histdyica
Fengwei Yang et al. [13], the ideas of Industrywdde contemporary, and prospective conditions of indaistr
first introduced in 2011, and since then, the retioh has businesses.
developed and moved beyond abstract ideas to gahcti

implementations. Its application is widespread bad a 3  Case study of Industry 4.0

wide range of effects on almost everyone. On eonatli
and worldwide level, modifications are beginningstmw

while we adjust to new developments. It's becoming
obvious that more than simply fresh ideas are atkwo
markets, governmental regulations, and technolbgic

developments are all interwoven like never befétere,
we provide a general explanation of Industry 4.0cepts

along with an explanation of some new terminology a

problems related to completeness and clarity.

Michael Sony [14], academicians and practitioner

worldwide are currently discussing Industry 4.0c&ase
they will enable organizations to make informedisieas
about the implementation of Industry 4.0, the biaaind
drawbacks of this technology are enormous. Theemad

literature that compiles and evaluates Industry's4.

benefits and drawbacks is scarce, despite thétfatthere
are several research on the topic. This paperkigada
examine, from an academic standpoint, the benefits
drawbacks of implementing Industry 4.0 in organoa.
The early research on Industry 4.0 are the sulgéet
thorough and systematic review of the literature. tGe
remaining sixty-four articles in the sample, dgsive,
category, keyword, and thematic analyses are peedr
This report explains the future research areadiadsinine
benefits and seven drawbacks of applying Industyid
enterprises.

implementation and its challenges —

overview
In this section brief case study is carried ownalyze
the significant importance of Industry 4.0 challesgn
workplace. The analysis is carried out by survepnéjue
through google forms. While constructing the surttasy
following questionnaire were listed here below:

Q1. Do you agree that the concept Industry 4.0 has
more awareness towards staffs and expert members in
organization?

Q2. How far Educational Institutions in India pay
willingness in realizing Industry 4.0 concept in r€o
curriculum?

o Q3. How do you rate and access the Internet speed f

Industry 4.0 in Indian Educational Institutes?

Q4. Whether funded projects related to Industryig.0
Important?

Q5. Do you think multidisciplinary team is Importan

Q6. Do you agree the scope for increase in market
growth if Industry 4.0 implemented in Indian orgeation?

Totally 16 responses collected from various members
in different organizations like Industries, Eduoatl
Institutes etc.

The sample survey form is illustrated in table &, a
listed below.
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Table 1 Sample survey form
B C D E F G H | J -

1 lNEI’T\E of the Employee Name of the Organization email ID of employee Designatit Departme Q1. Do yoi Q2. How f Q3. How ¢ Q4. Wheti d

2 |Kishore Goud B cTs KishoreGoud.B@cognizant.com Manager Insurance Yes | someYes | someBetter  strongly a g

3 |Bharathan Dhaanish Ahmed college of Engineering baskarbharathl0@gmail.com Assistant |Mechanici Not agree Neutral  poor strongly a's

4 |Dr.C.Subramanian Christ College of Engineering and Technology csmanianmec@gmail.com Professor Mechanici Yes | some Neutral  Neutral strongly a g

5 |Thamizhmaran.k Christ college of engineering and technology CcCT274 Senior ass Mechanici Yes | some Yes | some poor agree E

6 |MDBAHAUDDIN ISL ENGINEERING COLLEGE HYDERABAD 132 Assistant | MECHANI strongly a strongly a strong strongly a s

7 |Kannan GK Chennai Institute of Technology kannangk@citchennai.net Assistant | Mechanicistrongly a Yes | some Better  stronglya s

& |RosiH Manakula Vinayagar Institute of Technology rosi.mphil@gmail.com Assistant | Chemistry strongly a strongly a strong  stronglya s

9 |Senthlmurugan Yamaha Senthilmurugan2001@yahoo.co.in Incharge vVehicle asNeutral Neutral Neutral Neutral a

10 |P T RAJEENA MOL Nehru College of Engineering and Research Centre e 3439 Assistant | EEE Not agree Neutral Better  agree E

11 |CV gowri Sankar NIQR cvgsankar@gmail.com ECM EC strongly a Neutral Neutral strongly a s

12 |Karthigayan K Safe Infratech 879 Manager Maintena Neutral YeslsomeNeutral agree 5|

13 |Guru Prasath Ceet velayuthamb65@gmail.com B.tech  MechaniciNeutral Neutral Neutral Neutral N

14 |Naresh Tech Mahindra Senior AssTechnical Neutral  Yes|someNeutral stronglya s

15 |Capt. I.V.5. Rama Krishna AMET City College captainindraganti@gmail.com Principal Mautical Neutral Notagree poor Neutral 5

16 |K. Palani Ashok Leyland kpalani76india@gmail.com Senior MaSafety  strongly a strongly a Better  agree 5|

17 |Padmanabhan Panchu K Anna University 66809 Associate Industrial Yes | somestrongly a Better  strongly a g

18

19

20

21

22

23

24

25

26

27 -

Table 1 indicates the basic information about theritical factors influences the success of IndugtO.
respondents and sharing of opinion given by theEence it is recommended to improve the infrastmectund
respondents are clearly indicated in the form asveh other facilities like training, team projects etc.
in table 1. Management must take enough care to adopt the
employees to accept the change by improving théodet
3.1 Observations from respondents of work, culture etc.

In the survey analysis there are totally 6 question
constructed. All questions are analyzed basedhen t4.1 Future scope
inferences from various respondents. Industry 4.0 enhances the method of work apart from
Q1. It is observed that 31.3% of the employeesmgiveconventional work. It increases the productivityotiigh
their opinion regarding the awareness of Industfyid smart automation method. At the outset the modern
workplace. Today Majority of the Organizations rgoize  technology helps to keep the human stay strong and
the need of Industry 4.0. updated with all knowledge in recent trends of ragring
Q2. Only 31.3% of the respondents have positivelgnd technology.
replied on Industry 4.0 concepts in the introductimf

education Curriculum. References

Q3. Just 12.5% of the employees given their pasitiy1] ALCACER, V., CRUZ-MACHADO, V.: Scanning the
opinion on network speed and access to Industry 4.0 Industry 4.0: A Literature Review on Technologies f

Q4. 56.3% of the respondents given the reply tosard Manufacturing SystemsEngineering Science and
the financial support for carrying out projectslodustry Technology, an International Journal, Vol. 22, No. 3,
4.0 related work. pp. 899-199, 2019.

Q5.56.3% of the employees accepted that cross https://doi.org/10.1016/j.jestch.2019.01.006
functional team is necessary to work in Industfy 4. [2] ORTIZ, J.H.:Industry 4.0: Current Status and Future

Q6. Only 50% of the employees shared their positive  Trends, Intech open science, IntechOpen, Rijeka, 2020.
feelings towards market growth potential of IndygtO In https://doi.org/10.5772/intechopen.90396

Indian Organization. [3] LIAO, Y., DESCHAMPS, F., DE FREITAS ROCHA
LOURES, E., RAMOS, L.F.P.: Past, present and future
4 Conclusion and future scope of Industry 4.0 - a systematic literature reviewdan
In this research work attempt has been made tonnef research agenda proposalnternational Journal
detailed review and sensitivity study on Industr§ with of Production Research, Vol. 55, No. 12, pp. 3609-

respect to Indian working climate. Case study was 3629, 2017.

illustrated to analyze the potential challenges$naistry http://dx.doi.org/10.1080/00207543.2017.1308576
4.0 in workplace organization through survey method4] KUMAR, S., NARKHEDEKARUNA, B.E., JAIN, K.:
Nearly 16 responses recorded in the survey forrse@8an Industry 4.0: Literature Review and Future Research
the survey form data it is reported that most efctitical Directions, Rotre of Industrial Engineering in Industry
parameters like internet speed, self-readiness, 4.0 Paradigm At: Bhubaneswar, Odisha, India, 2018.
Multidisciplinary approach, Market growth are soafi¢he
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