International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 10, 2020
ISSN: 1475-7192

An Industry-wise Comparative Study of
Industry 4.0 Status of Indian Firms

'Ramakrishnan Magge Ramanathaiah, 2Elluranand, *Yavana Rani,

Abstract--- Purpose - Industry 4.0 is reality. Indian firms must be at different stages of embracing
Industry 4.0. This research paper tries to explore the status of Indian firms with regards to moving
towards Industry 4.0. This paper also tries to capture the challenges companies are facing to call
themselves Industry 4.0 ready. Approach —A virtual survey of Indian companies is carried out.
Methodology is to survey companies by visiting their websites and other newspaper articles to collect
data on various aspects of Industry 4.0 activities of top companies in two sectors. Findings — The
research result shows that the two industries studied were much ahead in adopting Industry 4.0 relevant
technologies. But there were other industries which were not even near totechnologies to be Industry 4.0
ready. Research Implications — The findings reveal there is huge scope in spreading awareness and
thereby action required in several industries. Utility of the paper — Research paper definitely provides a

basic understanding of status of companies in two industries with regards to Industry 4.0 readiness.
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I INTRODUCTION TO INDUSTRY 4.0

First industrial revolution brought in several changes and conventional production systems into this world for the
first time with steam engine and mechanical equipment during later part of 18" century. This period can be called as
Industry 1.0. Then came the era of automobiles — cars, assembly line and mass production during the early part of
20 century. This period can be marked as Industry 2.0. Later part of 20" century and early part of 21% century can
be called as Industry 3.0 period which saw huge advancement of computers and their uses in almost everything in
our daily life. The current industrial revolution is Industry 4.0. Industry 4.0, for the first time, was used by German
government to release as a memo dealing with strategy to handle a manufacturing industry with advanced

technology without human intervention. They called it ‘Industrie 4.0°.

Here the smart factory has machines handled by robots and computers with machine learning capabilities, which
over time can run machines making human intervention obsolete (Marr, 2016). For a factory to be called Industry

4.0, it should fulfil the following characteristic requirements:

e Interoperability: all the machines and men, devices and sensors should be able to communicate with each other.
Industrial Internet of Things (I10T) being one of the enablers of interoperability characteristic.

o Information generation, handling and dissemination: System should be capable of handling sensor data.
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e Technical assistance: machines, over period, must be assisting men in solving technical problems and also in
decision making.

o Decentralized decision-making: machines should adapt to the environment, develop machine learning
capabilities to self-diagnose and also to solve simple problems on their own.

e The benefits manufacturing companies can accrue on going Industry 4.0 are, as observed:

e Increased Productivity

e Improved Quality

e Increased Flexibility

e Decreased Cost

e Increased Speed
There are certain concerns or challenges of adopting Industry 4.0:

e  Security and privacy aspects.
o Lack of skilled employees in this area.
e Implementation costs are high.

e Capital availability.

(Scalabre, n.d.) explains that there are basically nine fundamental building blocks of Industry 4.0, as shown in the

Fig 1 below:
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Figure 1: Nine fundamental building blocks
(Andreas Schumacher, 2016) have collected data from 23 different companies to study their maturity level using
9 different dimensions having overall around 62 maturity items. The 9 dimensions on which the companies were
graded the maturity level are: Strategy, Leadership, Customers, Products, Operations, Culture, People, Governance

and Technology. In this paper, an attempt has been made to assess the current status of Indian firms embracing

Industry 4.0.

1 LITERATURE REVIEW oF INDUSTRY 4.0 STATUS

Literature review was done to know how the status of Industry 4.0 has been gauged and measure by other
scholars and researchers. The maturity models were also looked at for the literature review. Hoffman and Rusch
(2017) have studied Industry 4.0 status in logistics management as this area would have an impact and huge
repercussions of Industry 4.0. Authors have studied logistics with respect to all the 9 building blocks mentioned
earlier. They have found that the opportunities would be for the companies to self-regulate, de-centralize and in
improving efficiency. They have further suggested Kanban systems and Just-in-sequence systems for logistics

companies adopting Industry 4.0 concepts.

Weyer et. al. (2015) have proposed a SmartFactory which is standardized, multi-vendor and highly modular

production system for Industry 4.0 as a contribution to current status of Industry 4.0. This has been presented as a

Received: 27 Feb 2019 | Revised: 20 Mar 2019 | Accepted: 30 Apr 2020 1403



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 10, 2020
ISSN: 1475-7192

substitute to proprietary production systems. Lee et. al (2014) have discussed the trends in manufacturing and
services with reference to Industry 4.0. They have developed an advanced prediction model that help in informed
decision making. The prediction tools make use of big data in order to arrive at better decisions. Sanders et. al.
(2016) have discussed that companies trying to be Industry 4.0 compliant they will have to make lot of investment
for the benefits which they are not sure about. Industry 4.0 being costly enough, the authors have explored if there is
a chance to reduce cost and increase productivity through lean implementation. Authors have tried to investigate
whether Industry 4.0 will be compatible with lean manufacturing. They have studied the barriers in implementing
lean for Industry 4.0 and also the different ways of overcoming the barriers. Kolberg and Zuhlke (2015) have tried a
different approach of combining automation technology and lean production system. They have later on tried to link
lean automation with Industry 4.0. They have used an example of smart watches that were used with Andon system
for Kanban production scheduling. Wan et. al (2016) have analyzed the 10T architecture, physical layer, IWNs,
smart terminals and industrial cloud. They have proposed 10T which is software-defined and provides a platform for
interaction between various parts for information sharing. They have also tried to foresee problems arising out of

I1oT and have discussed the solutions to the problems that might arise.

Wang et. al. (2015) have discussed the current status of cyber-physical systems (CPS) for Industry 4.0 in detail.
They have provided the definition of CPS, characteristics and its usage. They have also provided comparison
between CPS and cloud manufacturing concept. They have also discussed the reasons for CPS being the future of
manufacturing. Hermann et. al. (2016) have discussed various literature on 10T and Industry 4.0. The design
principles of Industry 4.0 have been listed after extensive survey of literature and quantitative text analysis. They
have also finally provided a case study how identified design principles can help practitioners identify Industry 4.0
activities. Scheuermann et at. (2015) have explained how companies have slowly transformed from meeting linear
customized demand to a non-linear dynamic demand. They have discussed about Agile Factory prototype where
customers should be allowed to change their requirements to get customer oriented, customized software products.
Agile Factory prototype transfers agile software engineering techniques to assembly manufacturing domain. There is
a customer feedback loop fed into assembly line to track the customer changes so that it can be incorporated during
assembly process. Authors have created a Cyber-Physical System to allow integration of virtual and physical world
so that factory worker can communicate with the customer. The literature on status of Industry 4.0 reveals that there
is relatively less research work has been carried out with reference to Indian Industry and the status of Indian
companies. This paper tries to explore how in reality Indian companies are moving to Industry 4.0 by integrating 9

building blocks of Industry 4.0 into their production process and also in other areas of management.

I METHODOLOGY

Three major companies from automobile industry and consumer durables industry have been studied with respect
to their Industry 4.0 status. The status of Industry 4.0 is gauged from all the 9 building blocks shown in Figure 1.
Status of Industry 4.0 is gauged to know what each of the three companies are doing in these 9 building blocks. Is
there a pattern of using a technology or every company irrespective of industry uses a particular technology in a

similar fashion? Is there a company which thinks differently and adopts a technology in a different manner?
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IV CONCLUSION

From the virtual survey it appears that the top companies, in India, are quite ready for Industry 4.0 in certain
industries only. But it is only at awareness, as per virtual survey, in several industries in India. It is high time for the

companies to adopt and adapt Industry 4.0 technologies before they feel left out.
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There is huge scope to conduct research and help the companies and also SMEs to strive to become Industry 4.0
ready at the earliest or the consequences they will have to bear would be enormously high. The research restricted

itself to only two industries due to lack of data about other industries related to Industry 4.0.
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