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4.5 Level partitions

Antecedent and Reachability set for every variable has been identified and an intersection set is developed based on
the intersection of variable. For which the interaction is identical has been given level 1 and iteration is continued
until each level of variable has been assigned (Kannan & Haq, 2007) (table 5).

Table 5. Levels partitions of technologies

Levels | Industry 4.0 variables

C12(System Integration), C14(MES), C15(ERP), C24(Digital Machines), C31(Autonomous robots)
C27(CPS)

C18(10T), C22(COBOTS)

CI17(SCADA)

C5(Barcode), C21(Mechatronics), C34(Simulation)

C20(Additive manufacturing), C23(IWS), C26(ML), C29(AI), C30(BDA), C32(VR), C33(AR)
C3(PLC), C6(RFID), C8(4G/5G), C13(Mobile technologies)

C2(Actuators), C7(Internet), C11(Bluetooth), C16(Embedded software), C19(Cloud), C35(Block chain)
CI1(Sensors), C4(Transducer), C9(WIFI), C10(Network infrastructure), C28(Cyber security)

0 C25(Advance materials)

— |0 [0 ||\ [N || [N |—

4.8 ISM model

ISM model is developed from the levels obtained in level partitioning as shown in Figure 2. Technologies such as
autonomous robots, digital machines are coming in the top level of ISM models these technologies are called front
end technologies because this technology serve as end application purpose supported by base level technologies such
as sensors, programmable logical unit, actuator etc. that form the platform for advance technologies.
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Figure 2. ISM model for Industry 4.0 technologies

5 Conclusion

Industries across the globe are focussing on adapting industry 4.0 technologies. However, there exist the dilemma to
adapt the entire ecosystem of technologies or to focus on some technologies based on the value chain requirement of
the industry. Based on the extensive literature review and expert opinion, 35 technologies are identified to develop the
framework for adaptation with the help of ISM.

In Figure 2. ISM model for Industry 4.0 technologies framework thus obtained comprises of base-level technologies
in level 10 which provides infrastructure for digitization. As we move up in the ISM model industries now has the
infrastructure for 14.0 technologies and hence making physical object to connect with the virtual environment. The
next level is advanced technologies that complement existing processes and technology to enhance efficiency. Now
that middle-level technologies have been adapted in the entire supply chain, moving to the next level will guide
industries to make robust simulation, control and diagnosis in production systems. Finally, the front end technologies
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pave the way for end application for the value chain of the company interacting with each component of the value
chain thus improving the supply chain performance and resilience towards undue disruption in supply chain.

The interrelation between technologies has been formulated by literature review and expert opinion however, this
model can be further evaluated by structural equation modelling to generalize the model for entire manufacturing
industries which can be part of future research direction.
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