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Abstract — Industry 4.0 has become famous in the
manufacturing sector because of its advantages, i.e., cost
reduction, increased quality, higher performance, higher
productivity, and high returns on investment. This urged
policymakers and experts to imbibe Industry 4.0 in their
day to day operations. This paper intends to analyze
empirically the critical determining factors for
implementing Industry 4.0 in the manufacturing
company using Evaluation Based on Distance from
Average Solution (EDAS) method. Initially, the
researchers extracted 11 Key Success Factors (KSFs)
and evaluated them based on 9 Performance Indicators
(Pls). The priority ranking of these KSFs obtained
through EDAS, will steer the way forward to
manufacturing industries to introduce Industry 4.0. This
research uses the insights from manufacturing industry
experts to make the study viable and practically
implementable. Internet infrastructure followed by
Existing Technology Compliant with industry 4.0 is the
key and deciding success factors in the overall
implementation of Industry 4.0 framework. The low
latency, seamless connectivity, and high reliability of
internet infrastructure should be considered essential for
successful implementation standards. The findings of the
study would encourage manufacturing companies to
devise plans and strategies for the effective
implementation of Industry 4.0.

Keywords- Industry 4.0, Key Success Factor, MCDM,
EDAS, Performance Indicator, Sustainability.

I- INTRODUCTION

The term Industry 4.0 has been first manifested at

Hanover fair Germany in the year 2011 [13],[25] is now
known as the fourth industrial revolution globally. Many
manufacturing firms are struggling to survive because of
the dynamic landscape in the business world. Hence
smart customers, product quality, agility,
competitiveness are the main factors that need attention
and considerations [9]. Smart customers, product quality,
agility, competitiveness are the main factors that need to
focus urgently [5]. Industry 4.0 is a progressive phase of
preparation, execution, and management of the entire
value chain of the product life cycle and focuses on
personalized  development based on consumer
requirements [19]. Cyber-physical system (CPS.),
Augmented reality, Virtual Reality (AR/VR), Big data
analytics (BDA), Cloud computing (CC), Additive
Manufacturing(AM), Internet of Things (1oT), Machine
Learning, Cyber security, Simulation, embedded system
etc. are the backbone of Industry 4.0. Industry 4.0 is
associated with the strong integration of humans into the
manufacturing processes to ensure quality improvement
and focus on value-added activities and eliminating
waste [45]. Indian manufacturing companies possess a
lot of challenges, i.e., lack of knowledge about Industry
4.0, Scarcity of infrastructure, Insufficient training and
lack of skills, Cyber security and data ownership
concerns, lack of standards and governmental support,
and so on [14],[35],[17],[22]. Effective implementation
of Industry 4.0 depends on how well the key success
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factors for implementation are tackled [43]. This
research is an attempt to assess the key success factors of
Industry 4.0 in the manufacturing industry using
Evaluation Based on Distance from Average Solution
(EDAS) and prioritized these success factors. Attained
priority ranking would enable industry 4.0 practitioners
and policymakers to build a roadmap and devise a
strategic plan for its implementation. The paper is
divided into the following sections: section Il elaborates
Literature review. Section 11l describes the detailed
Research Methodology used in this study. Analysis and
results were discussed in section 1V. Section V sheds
light on Discussion and Managerial Implications, and at
last, the Conclusion is deliberated in section VI.

II-LITERATURE REVIEW

A systematic literature review is the central pillar of any
research work and provides a robust basis for developing
quality research. The key success KSFs have been
established through a comprehensive literature review
and expert opinion on Industry 4.0 in the manufacturing
industry. Managers and practitioners have recognized
that there are several key success drivers for the
introduction of Industry 4.0 innovations that need to be
studied and evaluated to reap the benefits. The literature
on KSFs for Industry 4.0 is found to be scarce. This
raises concerns and needs to be addressed for the
successful adoption of industry 4.0 developments in the
Small and Medium scale industries (SMEs) [7], [28].
The study on the interrelationship among the enablers of
Industry 4.0 to achieve sustainability through the
Decision-Making Trial and Evaluation Laboratory
(DEMATEL) approach [23] is just one of its kind. This
study used Multi criteria decision-making methods
(MCDM), i.e., Preference Ranking Organization Method
for Enrichment of Evaluations (PROMETHEE),
Technique for Order of Preference by Similarity to Ideal
Solution (TOPSIS), Elimination Et Choix Traduisant la
REalité (ELECTRE), Analytic Hierarchy Process (AHP)

for prioritizing the factors affecting the readiness of
manufacturing and service industries for the adoption of
industry 4.0. The outcomes of these four approaches
were compared for their effectiveness and the shortfalls
applicable to the concerned issue [43]. The recent
developments in Industry 4.0 adoption were discussed in
European countries by collecting the input data through
interviews with experts at Bulgarian local SMEs to
understand the readiness and awareness towards the
digitalized business model [29]. According to Harris et
al., (2019) the willingness of small and medium-sized
manufacturers (SMMs) to introduce digital infrastructure
is a very significant success factor validated in an in-
depth interview with industry 4.0 professionals. A study
conducted to assess the maturity of 20 Italian
manufacturing companies using an analytical and
multiple case study methodology indicates that the
managers of these companies are very keen to identify
effective strategies for the implementation of Industry
4.0 [33]. The primary goal of Industry 4.0 is to
incorporate the technologies mainly CPS, loT, CC, Al,
BDA and AM to build a smart factory where CPS
interacts with humans and machines lead to sustainable
manufacturing processes [15],[24], [32], [34], [39]. The
introduction of Industry 4.0 technology will alter the
way people work [27],[41], rendering company's
competitiveness as well. Resistance to change is one of
the key challenges in the adoption of Industry 4.0 [8], so
that leadership and top management play a very
important role in coping with this [47]. Very little
research has been noticed referring to the broader
spectrum of key success factors for the deployment of
industry 4.0. In this research, eleven KSFs and nine
Performance Indicators (Pls) were identified for the
study. Based on these Pls the KSFs were evaluated. The
findings of this study will certainly add to the latest
knowledge and enable managers and practitioners to
build a roadmap for the implementation of Industry 4.0.
The table 1 and 2 shows the KSFs and Pls considered for
the study.

Table 1- Key Success Factors for Industry 4.0 implementation

SN |Key Success Factors Description

Reference

1 Managerial Support and
Leadership (KSF1)

To align the organizational objective of implementing new
technology, top management commitment, and a supportive
attitude towards formulating strategies and action plan is essential.

[31], [40]

2 Internet Infrastructure

The peripherals that contribute to the internet infrastructure are low|[38], [42]
(KSF2) latency networks, servers, data storage and processing devices,
appropriate data transmission, and good communication protocols.
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3 Financial Support (KSF3) |To attain new technical improvements in the organization, [31], [46]
sufficient financial support, and the allocation of funds to the
services needed must be adopted.

4 Data Security (KSF4) A lack of confidence in modern technology, insecure data sharing |[34], [46]
and handling questioning its potential and worries about its future
unfavorable implications.

5 Collaboration and Effective coordination, exchange of information, and cooperation |[2], [23]

Teamwork (KSF5) among members of the supply chain are very critical.

6 Existing Workforce Skills  |Adequate compatibility with technical skills is expected for [29]
Compatibility (KSF6) existing employees to manage new technological infrastructure.

7 Competition and Pressure  |Competition and market pressure from business partners will force ([44]
from Business Partner companies to adopt creative technology implementation
(KSF7)

8 Hardware and Software High quality, compatibility, and availability of hardware and [36]
Compatibility and software play a significant role within the enterprise in distributing
Auvailability (KSF8) data and information.

9 Government and Legal Legislative rules, regulations and infrastructural assistance from  |[2]
support (KSF9) governments would help combat the challenges companies face on

the road to the adoption of Industry 4.0.

10  |Customer Expectations To maintain good customer relations without scarifying service [26], [44]
(KSF10) and efficiency, companies must concentrate on customer

expectations.

11  |Existing Technology Sensors and actuators, 10T devices will make a significant [12]
Compliant with industry 4.0 |contribution to making existing technology compliant with
(KSF11) Industry 4.0.

Table 2- Performance Indicators for Industry 4.0 implementation
SN | Performance Indicators Description Reference

1 Virtualization (PI1) This facilitates smooth inter-company operations that will provide |([4]
all participating organizations with real-time access to relevant
product and production details.

2 Connectivity (P12) Interconnectedness capability and data transmission levels [30]
throughout networks, platforms, and applications.

3 Interoperability (P13) The capacity of systems to share, use the information, and use each ([20], [37]
other's features.

4 Service orientation (P14) To create products based on the customer 's specifications, people |[18], [40]
and smart objects/devices must communicate effectively through
the Internet of Services.

5 IT. Infrastructure (P15) Infrastructure capabilities to store and interpret massive quantities |[3]
of data.

6 Real-time Decision-Making |A smart factory needs to be able to gather, store, or evaluate real-  ([20], [21]

Capability (P16) time information and make decisions.
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7 Modularity (P17)

product selection.

Reduces device complexity and generates building blocks that are |[37], [42]
reusable. Allows flexibility in terms of manufacturing capacity,

8 Connected devices Capability of connected devices to self-measure, aware and [18], [40]
collaboration Potential (PI8)|prediction potential.
9 Decentralization (P19) Systems must be able to execute decisions on their own. [27]
[dn dip .. d1m]
III-METHODOLOGY dy1 dyz o dom
This section presents the research methodology adopted, b= [D U]nxm =[da1 dzz o dym ... (1)
and Figure 1 elaborates the systematic approach l J
dpi Az o dum

followed in this study.

Assessment of Key Success Factors for Industry 4.0 Implementation in an
Automobile Manufacturing Industry

|
l l

Literature Review Formation of Experts group

l l
l l

Selection of Alternatives (KSF) Selection of Criteria (PI)

l

Assign weights to the criteria

l

Application of EDAS

l

Result Analysis

l

Conclusion

Fig 1- The Schematic representation of methodology for
Assessment of Key Success Factors for Industry 4.0
Implementation in the Manufacturing Industry

A. Evaluation based on Distance from Average
Solution (EDAS)

In EDAS best alternative selected based on the distance
from the average solution was invented by Keshavarz
Ghorabaee et al., 2015 [16], applied to the inventory
classification problem. As outlined below, the steps to be
followed using the EDAS method are,

Step 1: Select vital criteria and alternatives based on

which the alternative should be rated.

Step 2: Develop the Decision Matrix (D) as shown
below

Where D;; implies the performance value of i
alternative on j" criteria.

Step 3: Evaluate the average solution by all criteria, as
demonstrated below

Av=[ay] .2

Where,

n Dl

_ &i=1"1ij
Ay === (3)

Step 4: Compute the positive distance from the average
solution (PDA) and negative distance from the average
solution (NDA) based on the type of the criteria, i.e.,
beneficial, and non-beneficial.

PDA=[PDA;]  ...(4)
NDA = [NDAy] ...(5)

For j" beneficial criteria

max(0,(D;j —AV ;)
PDA;; = # ... (6)

_ max(0,(4v;-Dyj))

NDA;; = AV, (7
For j™ non-beneficial criteria
_ max(0,(AV;-Dyj))
PDA;j = —w, (8)
max(O,(Di i—AV -))

j



https://doi.org/10.46335/1J1ES.2021.6.1.1
Vol. 6, No. 1, 2021, PP. 01-11

e-1SSN: 2456-3463

International Journal of Innovations in Engineering and Science, www.ijies.net

Where, PDA;; is the positive distance and NDA;; is the

negative distance from the average solution in the sense
of i" alternative and j™ criteria.

Step 5: Calculate the weighted sum of PDA and NDA
for all alternatives as below

Where, w; is the weight of j"" criteria

Step 6: Normalize the values of SP and SN for all
alternatives using the following equation

SP;

NSP = o (12)
SN;
NSN; = 1- e (13)

Step 7: Calculate the Appraisal score (AS) for all
alternatives as below

AS; =~ (NSP, + NSN;) ... (14)
Where 0 < AS5; <1

Step 8: The alternative with the highest appraisal score
selected as the best alternative.

A Application of EDAS method for Assessment of
Key Success Factors for Industry 4.0 Implementation in
the Manufacturing Industry.

In this study, 11 KSFs of Industry 4.0 implementation
have been evaluated on the basis of 9 Pls, listed in
Tables 1 and 2. KSFs and Pls identified are finalized by
a comprehensive literature review and verified by the
experts of the six manufacturing industries (Step 1).
These  experts  represent  four  manufacturing
organizations in Maharashtra, India. They handled the
projects related to Industry 4.0 and having expertise in
Industry 4.0 practices, strategies, and pilot project
development, possessing the experience of more than 15
years in production, supply chain management, product
development, etc. in their respective companies.

EDAS method is used to rank these KSFs as per the
steps mentioned in section 11, A. The experts are being
asked to rate the relationship between alternatives and
criteria, i.e., KSFs and Pls as per the linguistic scale

provided in Table 3 and assign the weights to the criteria
selected for the study. The weights were assigned by the
experts as per their subjective judgments as follows.

Virtualization (P11): 0.05, Connectivity (P12): 0.15,
Interoperability (P13): 0.15, Service Orientation (P14):
0.1, IT infrastructure (P5):0.15, Real time Decision
making capability (P16):0.15, Modularity (P17):0.05,
Connected Device collaboration (P18):0.1,
Decentralization (P19):0.1

The 11x9 Initial Input matrix is formulated as per the
opinion of experts in Table 4 (Step 1). The Decision
Matrix is constructed by converting the linguistic scaled
input given by the experts as per the rating, and the
average solution for all the criteria is calculated given in
Table 5 (Step 2 and Step 3). Further, PDA and NDA are
calculated for beneficial and non-beneficial criteria
shown in Tables 6 and 7 (Step 4). Here IT. Infrastructure
is the non-beneficial criteria (P15), and the rest of all
criteria are the beneficial criteria. All the selected criteria
having higher value, is better, but IT. infrastructure at a
lower value is more desirable. The weighted sum of
PDA and NDA computed is presented in Table 8 and 9
(Step 5). Normalized values of SP and SN and
Appraisal score (AS) for all alternatives were calculated,
as shown in Table 10 following (Step 6 and 7). Finally,
from table 10, by observing the ranking column, the
alternative with higher AS is considered as the best
alternative. From table 10, it is confirmed that alternative
Internet Infrastructure (KSF2) is having the highest AS
value i.e., 0.995878, among all other alternatives, which
must be considered as a top priority for Industry 4.0
implementation.

Table 3- Linguistic Scale used for inputs taken from

experts.

Scale | Interpretation Rating

EH Extremely High 1
VVH | Very Very High 0.9
VH Very High 0.8
H High 0.7
MH Medium-High 0.6
M Medium 0.5
ML Medium Low 0.4
L Low 0.3
VL Very Low 0.2
VVL | Very Very Low 0.1
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Table 4- Initial Input matrix

KSF/PI | PI1 P12 P13 P14 P15 P16 P17 P18 P19
KSF1 H H H H H H M H VH
KSF2 H VVH VH VH VH VH H VH E.H.
KSF3 VH H M H VVH VH H VH M
KSF4 VH VVH VH VH VVH H H H E.H.
KSF5 H H MH H VH VH VH VH VH
KSF6 M MH H H VH H H H H
KSF7 MH M H H H MH M MH MH
KSF8 VH VVH VH H VH H VH VH H
KSF9 MH H VH VH VVH VH H VH H
KSF10 | VVH VH VH VH VH H H VH VH
KSF11 | VH VH VVH VH VH H H VH VVH

Table 5- Decision matrix

KSF/PI | PI1 P12 P13 P14 P15 P16 P17 P18 P19
KSF1 | 0.7 0.7 0.7 0.7 0.7 0.7 0.5 0.7 0.8
KSF2 | 0.7 0.9 0.8 0.8 0.8 0.8 0.7 0.8 1
KSF3 | 0.8 0.7 0.5 0.7 0.9 0.8 0.7 0.8 0.5
KSF4 | 0.8 0.9 0.8 0.8 0.9 0.7 0.7 0.7 1
KSF5 | 0.7 0.7 0.6 0.7 0.8 0.8 0.8 0.8 0.8
KSF6 | 0.5 0.6 0.7 0.7 0.8 0.7 0.7 0.7 0.7
KSF7 | 0.6 0.5 0.7 0.7 0.7 0.6 0.5 0.6 0.6
KSF8 | 0.8 0.9 0.8 0.7 0.8 0.7 0.8 0.8 0.7
KSF9 | 0.6 0.7 0.8 0.8 0.9 0.8 0.7 0.8 0.7
KSF10 | 0.9 0.8 0.8 0.8 0.8 0.7 0.7 0.8 0.8
KSF11 | 0.8 0.8 0.9 0.8 0.8 0.7 0.7 0.8 0.9
AV 0.71818 | 0.74545 | 0.73636 | 0.74545 | 0.809091 | 0.727273 | 0.681818 | 0.754545 | 0.772727

Table 6- Positive Distance from Average (PDA)

Weights |0.05 0.15 0.15 0.1 0.15 0.15 0.05 0.1 0.1
KSF/PI _|PI1 P12 P13 P14 P15 P16 P17 P18 P19
KSF1 |0 0 0 0 0.134831 |0 0 0 0.035294
KSF2 |0 0.207317 |0.08642 |0.073171 |0.011236 |0.1 0.026667 |0.060241 ]0.294118
KSF3  ]0.113924 |0 0 0 0 0.1 0.026667 ]0.060241 |0

KSF4  ]0.113924 |0.207317 |0.08642 |0.073171 |0 0 0.026667 |0 0.294118
KSF5 |0 0 0 0 0.011236 |0.1 0.173333 ]0.060241 ]0.035294
KSF6 |0 0 0 0 0.011236 |0 0.026667 |0 0

KSF7 |0 0 0 0 0.134831 |0 0 0 0

KSF8 ]0.113924 |0.207317 |0.08642 |0 0.011236 |0 0.173333 |0.060241 |0

KSF9 |0 0 0.08642 ]0.073171 |0 0.1 0.026667 ]0.060241 |0

KSF10 ]0.253165 |0.073171 |0.08642 |0.073171 |0.011236 |0 0.026667 |0.060241 |0.035294
KSF11 ]0.113924 |0.073171 |0.222222 ]0.073171 |0.011236 |0 0.026667 ]0.060241 ]0.164706
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Table 7- Negative Distance from Average (NDA)

Weights 0.05 0.15 0.15 0.1 0.15 0.15 0.05 0.1 0.1
KSF/PI |PI1 P12 P13 Pl4 P15 P16 P17 P18 P19

KSF1 0.025316| 0.060976| 0.049383| 0.060976 0 0.0375| 0.266667| 0.072289 0
KSF2 0.025316 0 0 0 0 0 0 0 0
KSF3 0| 0.060976| 0.320988| 0.060976| 0.11236 0 0 0| 0.352941
KSF4 0 0 0 0| 0.11236 0.0375 0| 0.072289 0
KSF5 0.025316| 0.060976| 0.185185| 0.060976 0 0 0 0 0
KSF6 0.303797| 0.195122| 0.049383| 0.060976 0 0.0375 0| 0.072289| 0.094118
KSF7 0.164557| 0.329268| 0.049383| 0.060976 0 0.175| 0.266667| 0.204819| 0.223529
KSF8 0 0 0| 0.060976 0 0.0375 0 0| 0.094118
KSF9 0.164557| 0.060976 0 0| 0.11236 0 0 0| 0.094118
KSF10 0 0 0 0 0 0.0375 0 0 0
KSF11 0 0 0 0 0 0.0375 0 0 0

Table 8- Weighted Sum of PDA

KSF/P1 |PI1 PI2 PI3 Pl4 P15 P16 PI7 PI8 PI9 SPi

KSF1 0 0 0 0]0.020225 0 0 0{0.003529|0.023754
KSF2 0/0.031098|0.012963] 0.007317|0.001685| 0.015]|0.001333|0.006024|0.029412| 0.104832
KSF3 0.005696 0 0 0 0| 0.015/0.001333]0.006024 0]0.028054
KSF4 0.005696| 0.031098| 0.012963|0.007317 0 0{0.001333 0{0.029412|0.087819
KSF5 0 0 0 0/0.001685| 0.015]0.008667|0.006024|0.003529| 0.034906
KSF6 0 0 0 0/0.001685 0{0.001333 0 0{0.003019
KSF7 0 0 0 0]0.020225 0 0 0 0]0.020225
KSF8 0.005696|0.031098| 0.012963 0/0.001685 0[0.008667|0.006024 0]0.066133
KSF9 0 0[0.012963|0.007317 0| 0.015/0.001333]0.006024 0]0.042637
KSF10 |0.012658|0.010976|0.012963|0.007317|0.001685 0{0.001333]0.006024|0.003529| 0.056486
KSF11 |0.005696|0.010976|0.033333|0.007317|0.001685 0{0.001333]0.006024|0.016471|0.082836

Table 9- Weighted sum of NDA

KSF/PI  |PI1 P12 P13 P14 P15 P16 P17 P18 P19

KSF1 0.001266| 0.009146| 0.007407| 0.006098 0| 0.005625| 0.013333| 0.007229 0
KSF2 0.001266 0 0 0 0 0 0 0 0
KSF3 0] 0.009146| 0.048148| 0.006098| 0.016854 0 0 0] 0.035294
KSF4 0 0 0 0| 0.016854| 0.005625 0| 0.007229 0
KSF5 0.001266| 0.009146| 0.027778| 0.006098 0 0 0 0 0
KSF6 0.01519| 0.029268| 0.007407| 0.006098 0| 0.005625 0| 0.007229| 0.009412
KSF7 0.008228| 0.04939| 0.007407| 0.006098 0| 0.02625| 0.013333| 0.020482| 0.022353
KSF8 0 0 0| 0.006098 0| 0.005625 0 0| 0.009412
KSF9 0.008228| 0.009146 0 0| 0.016854 0 0 0| 0.009412
KSF10 0 0 0 0 0| 0.005625 0 0 0
KSF11 0 0 0 0 0| 0.005625 0 0 0
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Table 10- Ranking of the alternatives

e-1SSN: 2456-3463

SPi SNi NSPi NSNi ASi Rank
KSF1 0.023754 0.050104 0.226592 0.673675 0.450133 8
KSF2 0.104832 0.001266 1 0.991756 0.995878 1
KSF3 0.028054 0.11554 0.267605 0.247498 0.257552 9
KSF4 0.087819 0.029708 0.837709 0.806516 0.822112 3
KSF5 0.034906 0.044288 0.332966 0.71156 0.522263 7
KSF6 0.003019 0.080229 0.028796 0.477477 0.253136 10
KSF7 0.020225 0.153541 0.192925 0 0.096462 11
KSF8 0.066133 0.021134 0.630845 0.862354 0.7466 5
KSF9 0.042637 0.04364 0.406721 0.715777 0.561249 6
KSF10 0.056486 0.005625 0.538824 0.963365 0.751095 4
KSF11 0.082836 0.005625 0.790174 0.963365 0.876769 2

IV-ANALYSIS AND RESULTS

It is evident from Table 10 that KSF2 > KSF11 > KSF4
> KSF10 > KSF8 > KSF8 > KSF9 > KSF5 > KSF1 >
KSF3 > KSF6 > KSF7 is the priority sequence of the
KSFs for Industry 4.0 Implementation in the
Manufacturing Industry obtained using the EDAS
process. It depicts that the internet Infrastructure (KSF2)
is the required prerequisite for industry 4.0 to achieve
the goal of smart factory targets because all the
components, i.e., human, machine and devices are
interacted with each other and exchanges information to
take the real-time decision. This is possible only with
low latency, high bandwidth, and powerful internet
infrastructure deployment. Our finding supports this
most prominently, followed by the Existing technology
compliant with industry 4.0 (KSF11). This is clear that
every business would look forward to updating existing
technological resources before implementing or buying
new technological infrastructure. If the existing
technological resources are compatible with upgrading,
the way forward on the road of implementation of
Industry 4.0 becomes simpler and more convenient for
the businesses. Similarly, Data Security (KSF4),
Customer expectations (KSF10), Hardware and Software
Compatibility and Availability (KSF8) along with
Government and legal support (KSF9), Collaboration
and Teamwork (KSF5), Managerial Support and
leadership (KSF1), Financial Support (KSF3), Existing
Workforce Skills Compatibility (KSF6) are most crucial
and needs attention as per their priority obtained, while
deciding the plans and strategies for Industry 4.0
implementation. The study reveals that Competition and
pressure from the business partner (KSF7) is less
significant relative to others. If all the above-mentioned
KSFs are taken care of properly, the KSF7 would
automatically take care of itself.

V- DISCUSSION AND MANAGERIAL
IMPLICATIONS

The study findings indicate that the most necessary and
significant condition for the implementation of Industry
4.0 is the Internet infrastructure, which is close to the
conclusions from Luthra et al., 2020. Installing the
robust industrial internet and integrating it with
machines and devices allows products to interact and
communicate with machines. CPS promotes the
collaboration initiative within machine products and
humans [1],[10]. For this, managers should concentrate
more on the appropriate industrial internet installations,
CC, CPS, loT, sensors, so that integrating digital
services in the products will certainly increase product
efficiency [6].

To decide on budget preparation for potential
investments, the agility of current technologies, and their
compatibility with the requirements of Industry 4.0
should be properly analyzed. Managers should come up
with a substantial and realistic plan to understand the
needs of the organization and the availability of
resources. Thus, the organizations keen to imbibe
Industry 4.0 should also concentrate on the
responsiveness of managers, team leaders, employees,
and policymakers to the effective development of the
action plans for Data Security strategies, Customer
Expectations, Collaboration, and Teamwork.
Government and legal support are very critical, and the
government should provide sustainable standards, laws,
and regulations in order to create trust among
stakeholders to drive valiantly on the road of
implementation of Industry 4.0. This research is unique
and holistically attempted to build a model to direct
stakeholders to move step by step forward in Industry
4.0. journey.
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VI-CONCLUSION

The study has developed a model to rank the most
significant KSFs responsible for the implementation of
Industry 4.0 using the EDAS method. The in-depth
literature review and six expert opinions from the
manufacturing industries of Maharashtra, India were
considered to finalize and validate the 11 KSFs and 9 Pls
for the study. The outcome of the study revealed that the
internet infrastructure is the most critical component of
Industry 4.0 implementation decision making process
and should be urgently attended as it has attained the
highest rank in findings. This study makes the several
contributions to the literature by developing the model
for KSFs assessment for successful industry 4.0
implementation. The study has also contributed to the
new insights and will enable managers, academicians,
researchers, and policymakers to build their roadmap for
the implementation of Industry 4.0. The findings are
useful for all those manufacturing companies planning to
adopt Industry 4.0 soon to formulate their strategic
framework accordingly.

There are also some limitations to this research. In the
background of Indian manufacturing industries, this
research has been carried out to expand the perspective
of Industry 4.0. The same study could be taken for other
countries and sectors to obtain further insights into
Industry 4.0. Here 11 KSFs and 9 Pls were finalized for
the study. More exploration of KSFs and Pls would
extract other dimensions of industry 4.0. EDAS. method
was used for ranking the KSFs. The application of
different MCDM techniques can be used to validate the
obtained result. The analysis is focused on the judgments
of the experts, their biases can impact the outcome of the
study as the opinion can vary from person to person.
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