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ABSTRACT

Industry 4.0 is the digital transformation of the organization to meet the organizational goals and
objectives. Industry 4.0 is making slow inroads in the Indian Engineering Industry. Therefore, there
is a need for a study to understand the dynamics of the implementation in Indian Engineering
Industry from a theoretical point of view. This study uses the Institutional Theory and Resource-
Based theory to analyse the implementation of Industry 4.0. "Coercive", "normative” and "mimetic"
pressure is used to analyse the forces on firms to implement Industry 4.0. Resource-based view is
further used to analyse how the "physical, human, organizational, technological, financial and
reputational capital” can be used in Indian Engineering Industry to attain competitive advantage.
The study also develops a model to understand the dynamics of Industry 4.0 implementation. This
is the first study to analyse the dynamics of Industry 4.0 implementation in Indian Engineering
Industry. It will help the academicians to enrich the theoretical base of Industry 4.0 implementation.
The industry will benefit from this analysis to understand the decision-making process for the
implementation of Industry 4.0. The study can be used by the Government to decide policies that
formal, informal rules and policies will help the Industries to implement Industry 4.0.

Keywords: Industry 4.0, Indian Engineering Industry, Institutional Theory, Resource-Based
Theory, Industry 4.0 Implementation.

1. INTRODUCTION :

Industry 4.0 implementation in firms have changed their strategy, business models, supply chains, value
chains, customers, skills, stakeholders, etc [1]. Industry 4.0 changes long term relationships between a)
“organization and Nature” b) “organization and local communities” c) “organization and value chains” d)
“organization and humans” [2, 3]. These changes in the relationship of the firm with various stakeholders can
create new opportunities as well as it can also result in vulnerabilities in societies such as unemployment, as
most of the jobs would be done by machines and whatever, jobs remain will be higher-order jobs [4].
Therefore, the Governments around the world are creating awareness for sustainable implementation of
Industry 4.0 by considering the pluralism [1]. Industry 4.0 can be thought as a methodology wherein the
manufacturing which was dominated by machines, will now be dominated by digital manufacturing. In other
words, it is the holistic digital transformation of the organization by "vertical", "horizontal" and "end-to-end"
integration of various systems within and external to the organization [5, 6]. From the first industrial
revolution, there is a need to produce more products by using limited natural resources as the demand is ever
increasing. Besides, the negative externalities of the increased production process have to be minimised so
that the world will be a better place to live for future generations [7, 8]. In Industry 4.0 there is the
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interconnectivity of machines and other functional systems of the organization using digital technologies such
as "Internet of things (loT)", "Cyber Physical Systems (CPS)", and "Cloud Computing". There will minimal
human interaction and maximisation of automation. Implementation of Industry 4.0 will increase
manufacturing productivity, waste reduction, and resource efficiency[9]. Industry 4.0 implementation will
result in (a) “Business model novelty and innovation” (b) “Carbon/harmful gas emission reduction” (c)
“Corporate profitability improvement” (d) “Economic development” ¢) “Energy and resource sustainability”
(f) “Environmental responsibility development” (g) “Human resource development” (h) “Increased
production efficiency and productivity” (i) “ Job creation” (j) “ Manufacturing cost reduction” (k)
“Manufacturing agility and flexibility” (1) “Production modularity” (m) *“ Product personalization” (n) “Risk
and safety management” (o) “Supply chain digitization and integration” and (p) “Social welfare
enhancement” [8]. In India Industry 4.0 is making gradual inroads[10]. The “United Nations Industrial
Development Organization (UNIDO)” posits that among the 10 global front runners in Industry 4.0, India is
the only middle-income country which is rapidly transforming its production units using Advanced Digital
Production( ADP) [11]. The “SAMARTH Udyog Bharat 4.0” an initiative from the “Government of India”
is a strategic initiative in this regard. This programme by the Government of India is to help Industries to use
to the advanced technologies of Industry 4.0 to make products and services which can be sold in the global
markets [12]. The application of Industry 4.0 in the “Indian engineering sector” will yield better results, as it
has seen incredible growth in exports over recent years. To be a global superpower “Government of India”
has appointed “Engineering export promotion council (EEPC)”. The Indian Engineering Industries represent
the biggest segment in the Indian Industry. It is also India’s largest foreign exchange earner, as it contributes
to 25% to Indian total exports in goods. It further has 30% weight in India’s “Index of Industrial Production”
[13]. Industry 4.0 implementation in the Indian Engineering Sector is in still infancy [13]. Hence, for wider
adoption of Industry 4.0 in there is a need for research to develop business models, management systems in
addition to the technological base of the Industry 4.0 [14]. Industry 4.0 implementation decision in Indian
Engineering Industry is a dynamic process and therefore there is a need to analyse the decision-making
process of Industry 4.0. The research on Industry 4.0 implementation models are lacking in Indian
Engineering Industry, therefore, a theoretical study is proposed using resource-based view and Institutional
Theory to analyse the implementation of Industry 4.0. The remainder of the paper is organized as follows,
the next section is devoted to background information, followed by theoretical analysis, integrated model
development, discussion and conclusion.

2. BACKGROUND INFORMATION :

2.1 Institutional Theory

Institutional theory professes that firm operates within a social framework which is made up of norms, culture,
values, taken for granted assumptions which determines what is appropriate and what is not appropriate for
the firm [15]. Human behaviours usually extend beyond economic optimization to social justification and
social obligation [16]. Organizations usually base their decision on social norms and conformity to social
norms are means of success for the organization [17]. The two divisions of the institutional theory are the
ones which are focussed on internal organizational dynamics (“micro-sociological approach”) and the ones
which are focused on the firm behaviour and wider societal realities (“macro-level socio-economic
approaches”)[18, 19]. Institutional theory is a study of the response of an organization in response to external
disturbances. One of the central tenants of the assumption of institutional theory is that individuals are
motivated to comply with social pressures. External forces help to build organizational resources to create
organizational capability. Organizational legitimacy is the degree of alignment of the subject within the
context of the social system and is the primary need for structural and behavioural changes in the
organizations. The motivation of legitimacy makes the organization to embrace institutionalization. This
makes organizations almost similar to each other and not necessarily it is targeted to making it more efficient
“Institutional isomorphism” [20]. The institutional environment has three components (1) regulatory, (2)
cognitive, and (3) normative environment and these are motivated by coercive, mimetic, and normative
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mechanisms, respectively [21].

2.1.1 Coercive Pressure

This is due to regulations & policies from the government, industry and other professional associations or a
minimum competition criterion within an Industry or market segment [19]. It is also due to pressures exerted
by other organization depended on by the organization under consideration in a coercive manner. Social
pressures also will help to influence the selection of safe technology, rather than just economic incentive [22].
It could also be pressures from the political, social, legal influence of the environment where the firm
operates.

2.1.2 Normative pressure

This is the pressure created by the professionalization of the organization. The professionalization is created
by a pool of employees who are educated and trained who are willing to adopt technology[22]. Organizations
will adopt new technology to maintain good relationships with other organizations so that the culture of
cooperation is maintained. Thus, normative pressure is responsible to select and apply new technology [20].
2.1.3 Mimetic pressure

This is due to the organization's tendency to mimic other organization and this is because of poor
understanding of technologies and direction. Organizations usually mimic other organizations who they
perceive to be successful [23].

2.2 Updated View of Institutional Theory

The institutionalization can be defined as a "social process by which individuals come to accept a shared
definition of social reality” [21]. The seminal work of Grewal and Dharwadkar (2002) explicates three
processes a) regulating (b) validating and (c) habitualising [24]. Regulating process is the interaction with
various regulating institutions within the society, which is designed for creating stability, continuity, and
order in societies. The regulatory agencies may control the organization through inducement and imposition.
This is almost same as the coercive pressure. In imposition, the channel members use the coercive power for
larger societal good to regulate the actions which conflict. When channel members actions conflict with the
societal good, societal institutions are formed to force channel members, so that the goal of societal good is
attained. These societal institutions will interpret the standards for the societal good and use the authority to
coerce the institutions to adhere to developed standards so that societal good is achieved. These standards
may rest on economic efficiency, but neoclassical theories suggest it may in turn meet the social good [25].
The response of channel members will generally be of two types: (a) resisting or (b) Accepting. The channel
members usually resist these standards and make some cosmetic changes, till the time these standards are
enacted as laws [26]. In inducement the societal institution may not have the power vested in them to impose
actions, rather they try to induce the channel members to follow the set standards, for societal good. One way
of inducement is giving incentives or disincentives for channel members who follow or does not follow the
set standards of these societal institutions for social good.

The second process is validating, and it can be described as interactions between old normative and mimetic
pressure. The normative process can be thought of authorising and acquisition. Authorization is the
development of codes or rules which are developed as a need of the hour. These developed code or rules
require authorisation by respective authorising bodies e.g. trade unions, government regulators. The
acquisition is mimicking other organizations to achieve legitimacy. This will result in organizations
mimicking without understanding the means effect- relationships. The third institutionalization process is
habitualising is a base-level process where actions which are repeated overtime period will become an action.
These actions are repeated with minimal efforts. There are two sub-processes of habitualising (a) imprinting
and bypassing. Both of them is directed towards two things “programmed actions” or “common responses
to similar situations”. Imprinting retains or maintains structure and processes that were made in the early
years of organizational development. Bypassing involves cultural norms or shared beliefs which have
developed over the years and have substituted for formal control and coordination mechanisms.

2.3 Resource-Based Theory
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The resource-based view emphasises the importance of strategically used firms internal resources which are
"valuable", "heterogeneous”, "immobile", and "inimitable resources" to create a competitive advantage [27-
29]. The resources are of two types tangible or intangible. Tangible resources are assets, machines etc and
intangible resources such as organizational learning, organizational knowledge, intellectual capital, staff
skills, etc[28]. The firms can use these resources in an inimitable manner to create a competitive advantage
[30]. The resources are classified as human capital, physical capital, and organizational capital [31]. The
resources were further extended to technological, financial, and reputational capital. These resources are
difficult to acquire because diverse firms will have different capabilities in these resources. Firms can bundle
these resources in a complex combination to create a competitive advantage [32]. Another concept is
complementarity, where one resource will influence another resource to create a unique competitive position
[33]. Therefore, this unique resource position created by the firm will be extremely difficult to imitate by the
rival competitive firms. Hence, internal resources can be used strategically to implement Industry 4.0

3. THEORETICAL ANALYSIS :

3.1 Institutional Theory and Industry 4.0 in Indian Engineering Industries

Industry 4.0 aims to develop and sustain the dynamic capabilities of the firms using technologies such as (1)
10T, (2) CPS, and (3) Cloud computing. The digital transformation of the firm helps in attaining the
competitive advantage by either efficiently using existing resources or using these new technologies to enter
novel ways of doing the business. The firm also can compete in dimensions such as cost, quality, timeliness,
flexibility, and delivery channels due to the implementation of Industry 4.0 [34, 35]. Industry 4.0 is making
a gradual entry into Indian organizations. Indian Engineering Industry which is the largest segment in the
Indian Industry will benefit due to the implementation of Industry 4.0. However, the implementation of
Industry 4.0 has been dismally poor in the Indian Engineering Industry [10]. Institutional Theory analysis of
Industry 4.0 on Indian Engineering Industry will help to understand and take measures so that more and more
Indian Engineering Industries will be able to implement Industry 4.0. The coercive pressure for
implementation of Industry 4.0 in Indian Engineering Industry has been multi-dimensional. The Government
of India is trying their best so that Indian Engineering Industry adopts Industry 4.0 [13]. Department of Heavy
Industries has done a laudable work to popularise practical Industry 4.0 solutions through “Smart Advanced
Manufacturing and Rapid Transformation Hub (SAMARTH)- Udyog Bharat 4.0” [36]. Indian Engineering
Industry accounts for 25% of total exports of India. To be competitive in the global markets is the
implementation of Industry 4.0. In the last decade, it is seen that India's stake in the “global engineering trade"
is around 1.2% compared to China's 12%. Besides India does not possess any “"dominant position™ in any of
the 34-product category defined by DGCIS classification and is termed as "follower" nation. India is trying
to achieve a dominant position, in some product categories in the next five years. In the overall Engineering
export basket, only 6% is constituted "high tech goods", others were "low and medium technology goods".
The reduction in high tech industries is due to the fact all exporters relied on labour cost arbitrage [13].
However, this is not sustainable in the long run, as emerging concepts around the world like "nearshoring”
and "disruptive technologies™” will break the advantage in the long run. Therefore, there is immense pressure
from the Industry and global markets for the implementation of Industry 4.0. Implementing Industry 4.0 will
help in making the international trade paperless, hassle-free and fast thereby giving a scope of international
trade at a reduced cost. This is possible if Industry 4.0 is implemented fully so that harmonization of cross
border data transfer, protocols, competitive condition, privacy are given adequate representation in the
Industry 4.0 implementation framework [37]. Industry 4.0 is popular and implemented by manufacturers in
Europe and America, and if the Indian Engineering Industry must compete or cooperate with them in the
international trade there is pressure towards the implementation of Industry 4.0. Industry 4.0 due to real-time
monitoring of the processes and products through big data analytics makes the product safe [38], workplace
ergonomically appropriate[39], and organizational environmentally safe due to reduced emissions [40].
Therefore, there is a pressure created by the society towards Indian Engineering Industry to implement
Industry 4.0
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The normative pressure is created for the implementation of Industry 4.0 in the Indian Engineering Industry.
"Supply chain" is perennial for the success of an organization in terms of its achieving organizational goals
such as reducing cost and increasing organizational profits [41]. The success of supply chain operations
depends on how well the systems, processes, and structures within the supply chain for planning, organising,
coordinating, controlling, and leading for achieving the supply chain goals. In Industry 4.0, for the success
of the supply chain, these constituent elements in the supply chain are digitalised [42]. This results in a
business ecosystem wherein the participating organizations work to make joint optimisation to create
successful delivery of products to the customers. The digitization of the supply chain further results in “big
data” being generated within the supply chain systems, structures, and processes[43]. These big data are
strategically used by the organization to manage the supply chain. Hence, the first type of normative pressure
is when other organizations who are participating in the value creation process will exert pressure on
organizations to adopt Industry 4.0 so that the digital transformation of the organization is possible. Industry
4.0 implementation is the joint optimisation of human and technical systems. The employees are, therefore,
the key to the successful implementation of Industry 4.0. Employees by their qualification and experience in
Industry 4.0 technologies can also exert pressure for implementation of Industry 4.0 in Indian Engineering
Industry. The firms in the Indian Engineering Industry will also try to mimic other successful firms which
have already implemented Industry 4.0. Thus, pressure will be created on firms which have not implemented
Industry 4.0 to mimic other successful firms.

Industry 4.0 implementation can also be analysed from updated Institutional theory. The process of regulation
is primarily of two types (a) inducement and (b) imposition. Inducement could be from other organizations
who are in cooperative or competitive relationship to implement Industry4.0. Inducement from cooperative
organizations would be to maintain the business standards, and there will be pressure on focal organizations
to implement Industry 4.0. If the competitors have implemented Industry 4.0, there would be an active
pressure exerted on the focal organizations to implement Industry 4.0. Inducement is also possible
Government to implement Industry 4.0. The Government can act as a facilitator to implement Industry 4.0.
National manufacturing policy, 2017 was launched as a push for organizations to implement Industry 4.0. It
focusses that manufacturing organizations percentage share rise to 25%. Centre for excellence in IT for
Industry 4.0 is another initiative by the Government which will help firms to implement Industry 4.0. The
national programme of Aurtificial intelligence launched by Government of India will provide a roadmap for
implementing "Artificial Intelligencee" (Al) related programs in India. Another such measure launched by
the Government is National Mission on Interdisciplinary Cyber-Physical Systems (NM-ICPS) which will be
implemented by the Department of Science & Technology (DST). Its mission is to develop a strong
foundation in India towards CPS technologies[44, 45], SAMARTH Udyog Bharat 4.0 which is targeted
towards making products for the global markets at competitive rates [12]. There have been no imposition
measures so far by the Government of India to implement Industry 4.0 in Indian Engineering Industries. It is
understandable as the Government wants to induce the organizations to implement Industry 4.0, considering
the pros and cons in their respective firms, so that they can use these resources in a unique bundle to create
competitive advantage.

The second process of institutionalising is validation and is the interaction between normative and mimetic
pressure [24]. The Government of India is in the process of framing various rules or codes which will help
the firms to implement Industry 4.0. The rules or codes will have to be designed taking into account a wide
spectrum of stakeholders, ranging from new labour policies or acts to policy for loT [46]. It will therefore
require authorisation by concerned bodies before it becomes a rule or act. And in the meantime, firms
implementing Industry 4.0 will also develop their codes or rules, which will assist in the implementation of
Industry 4.0. The mimetic pressure from other co-operating and competing organizations will add pressure
on the organizations to implement Industry 4.0 [34].

The third process of institutionalization is habitualising. When more and more firms in the Indian Engineering
Industry will implement Industry 4.0, the implementation policies, rules, codes etc will be a habitual process.
At a microlevel, when the new method of carrying out work after implementation of Industry 4.0, it will be
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done repetitively with minimal efforts. All the resistance towards Industry 4.0 will gradually thus melt off,
as in the due course Industry 4.0 implementation will be a new normal. There would be bypassing of old
cultural norms, beliefs, the old ways of carrying out work, decision making, old KPIs, managing stakeholders
etc and a new Industry 4.0 system would be created. Though there would be new systems coming in due to
the implementation of Industry 4.0, however, the organizational values and ethics will remain the same and
it will be imprinted in the new organizational structure or processes which will be designed due to the
implementation of Industry 4.0.

3.2 Resources based Analysis of Indian Engineering Industry

The resource-based view explains how organizations can create resources or capabilities to attain sustainable
competitive advantages [28]. The resources are classified as human capital, physical capital, and
organizational capital [31]. The resources were further extended to technological, financial, and reputational
capital. Resources are something which a firm possesses, and it is made up of tangible or intangible resources.
Tangible resources such as infrastructure and intangible resources such as organizational knowledge or
organizational learning [47]. These tangible and intangible resources are combined and used to create a
competitive advantage [31]. A study recommends “12 design principles” and “14 technology trends” as a
central tenant of Industry 4.0[48].[48]. In another study, it is proposed 64 technologies which constitute
Industry 4.0 [49]. These technologies can be used as a firm resource to attain competitive advantage.
Employees play a major role in the implementation of Industry 4.0 in Indian Engineering Industry. The
strength of a firm in terms of their employees having Industry 4.0 training, their experience in implementing
Industry 4.0, the decision-making ability, judgment, business acumen etc will be human capital an
organization [46] can use for competitive advantage. Industry 4.0 in Indian Engineering Industry will warrant
implementation of new reporting structure, bigdata based planning, autonomous controlling, and
coordination, within the organization as well as within the value chains. This will further create organizational
capital for the firms implementing Industry 4.0. Industry 4.0 in Indian Engineering Industry implementation
results in “vertical”, “horizontal”, and “end-to-end” integration. The three types of integration found in
Industry 4.0 are (a) “Horizontal integration”, (b) the “vertical integration” , and c) “end-to-end integration”
[50]. The "vertical integration” is the digital connectivity of all functional department within an organization,
that is included in the value chain of producing the product [51]. To cite an example activity such as
marketing, design, engineering etc. are all integrated through a technological platform which will enable ease
in distributing resources in the company effectively and efficiently to meet the value chain of product or
service. "Horizontal integration™ occurs when a company is digitally integrated with its partners, suppliers,
distributors, and other elements which are external to the organization and are taking part in the value-creation
process. In end-to-end integration, digital integration has been designed around the different phases of the
product life cycle, such as introduction, growth, maturity, and decline. It begins with the machine to machine
integration on the shop floor. The second step is customers are integrated with the organization e.g.
manufacturing system and thirdly product to service concept is foreseen based on which the organization can
monitor the products resulting in new business models Chen, 2017; Sony, 2018 & Sony & Naik, 2019 [3, 6,
51]. The modern factory is thus becoming more complex and intelligent due to big data analytics, machine
learning and cloud computing with the advent of Industry 4.0 Saldivar et al., 2015 [52]. The type of
integration creates a physical resource for the firm, which they can use it strategically to create a competitive
advantage.The initial cost of implementation of Industry 4.0 is high but over years, due to reduction in
operating cost, it will break even and in the due course earn above-normal profits [43], leading to financial
resources which the organization can use it for competitive advantage. Industry 4.0 implementation in Indian
Engineering Industry will improve the reputation of the firm because the products will be safe, high quality,
and low cost. The improved reputation of the firm can also be used as a tool for competitive advantage.

4. AN INTEGRATIVE MODEL TO EXPLAIN IMPLEMENTATION OF INDUSTRY 4.0 IN INDIAN
ENGINEERING INDUSTRY :
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The institutional theory makes the assumption that organizations try to comply with external formal and
informal pressures[25]. The focus of the theory is to sustain the relationship between organization and
environment. The theory further guides on establishing structures and guiding social behaviours. The
institutions “rules of the game” are formally defined as “humanly devised constraints that structure human
interaction”. They are basic rules which are formal, informal and codes. The formal constraints are “rules,
laws and constitutions”. Informal constraints are “norms of behaviour, conventions, and codes of conduct”
and codes are codes of conduct. The formal and informal constraints help the institutions to deal with
uncertainty and reduce transaction cost. Firms are regarded as rational actors and they comply with formal
and informal constraints set by the institutions to attain organizational goals and objectives. Therefore,
institutions exert considerable influence in organizational decisions such as the implementation of Industry
4.0 in Indian Engineering Industry. The three types of pressures faced by the organizations to implement
Industry 4.0 are normative, coercive, and mimetic. These pressures influence the top management in an
organization to implement Industry 4.0. The implementation of Industry 4.0 will result in the creation of
physical, human, organizational, technological, financial and reputation capital for the firm. These capitals
are levers which will help them to create competitive advantage. Figure 1 depicts the integrated perspective
of Institutional Theory and Resource-based theory to create a competitive advantage.

Coercive
Pressure

Physical Capital
Human Capital

Top Management Organizational Capital
Support to Technological Capital

implement Financial Capital
Industry 4.0 Reputational Capital

Mimetic
Pressure

Fig. 1: Integrative Model Industry 4.0 implementation using institutional and resource-based theory
5. DISCUSSION :

Industry 4.0 implementation in Indian Engineering Industry can make it agile, efficient, effective, and
competitive in the global markets[36]. To understand the dynamics of Industry 4.0 implementation decisions
by the firms in Indian Engineering Industry, this study uses institutional theory and resource-based theory.
The three types of pressures faced by the organization to implement Industry 4.0 are normative, coercive, and
mimetic. The coercive pressure can be exerted on the top management of the focal organization by other
organizations which it does business with [20]. The higher the power distance, the focal organization would
be coerced to implement Industry 4.0. The Indian Engineering Industry is depended on various organizations
and if those organizations implement Industry 4.0, the focal organization will be forced to implement the
same. Normative pressures are exerted on organizations because of professionalization [20]. The normative
pressures in an organization may also arise from suppliers, customer and professional organization[53]. This
occurs when norms of adoption have emerged in its environment. In Indian Engineering Industry there will
be communication from superior organization to implement Industry 4.0. Similarly, from downstream
organizations or customers, there will be demand on the Indian Engineering Industry for high-quality smart
products. This is because smart products are the new norm in the Industry [54] and every professional
association or customer wants to affiliate with the organization which produces smart products. Mimetic
pressures would be exerted from peer organizations [20]. The firm usually imitates successful firms in terms
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of choices in various aspects of business[53], to be a legitimate organization. Therefore, these three types of
forces will exert pressure on top management to initiate action to implement Industry 4.0[55]. The decision
of the top management to implement Industry 4.0 will depend on the intensity of the three types of pressures
and organizational objectives. Higher the pressure, the commitment exerted by the top management towards
Industry 4.0 implementation would be high. The commitment of top management will result in building firm
resources [56]. Industry 4.0 results in the building of the physical capital of the organization. Each firm within
the Indian Engineering Industry will be able to create a unique sustainable competitive advantage using the
bundle of six resources. Each firm, therefore, in the Indian Engineering Industry will use physical capital to
create competitive advantage in domestic and global markets. We assume here that firms after implementing
Industry 4.0 within the Indian Engineering Industry will be able to create heterogeneity concerning the
approach the six resources will be developed within the organization. The physical capital after
implementation of Industry 4.0 would be in terms of the smart factory. It envisages a concept of total
automation by using technologies such as 1oT, CPS and cloud computing [57, 58]. The firms would differ on
the degree of automation and the number of automation resources at the disposal of the firm. The second
resource would be human capital. This will depend on the employee’s experience, judgement, and
intelligence for implementation of Industry 4.0[4, 46]. All firm will not have equal access to all employees
with these three types of characteristics, therefore, there would be the heterogeneity of firm resources and
capability even within the same Indian Engineering Industry. The organizational capital resources are unique
after implementation of Industry 4.0. A firm can choose a different organizational structure, line of
communication, planning, organizing, controlling, coordinating, and leading strategies [59]. Therefore, firms
will be able to uniquely place themselves within the Indian Engineering Industry. This can create a
competitive advantage for the firm. Industry 4.0 is a technologically complex system of automation[6].
Therefore, the phases of technology management within every firm such as of R&D, accent, maturity and
decline of each of the 64 technologies has to be managed by the firm [49]. The capabilities of firms to manage
the 64 technologies of Industry 4.0 will defer among firms even within the same Indian Engineering Industry.
Therefore, Industry 4.0 can create competitive dimension using the technological resource. The initial capital
for implementing Industry 4.0 is very high, however, in the due course due to a reduction in operating cost,
it will break even [36]. There will also be revenue maximisation because now the firm will be able to capture
larger markets. Hence, the financial capital of the firms can be used to achieve competitive advantage. The
reputational capital of the firm will increase due to the implementation of Industry 4.0 [60, 61]. The
dimensions along which the firm reputation will increase will vary across the firms in the Indian Engineering
Industry are product and service reputation, customer service reputation, intellectual resource reputation and
so on. Therefore, the firms will be able to use reputational resources for competitive advantage. To create a
sustained competitive advantage in Indian Engineering Industry, the six type of resources after implementing
Industry 4.0, should have the following characteristics (a) It must add value to the firm (b) It must be rare or
unique (c) It must be imperfectly imitable (d) The resource cannot be substitutable [28].

6. CONCLUSION :

Industry 4.0 implementation in Indian Engineering Industry can make it agile, efficient, effective, and
competitive in the global markets. However, Industry 4.0 is making gradual inroads in the Indian Engineering
Industry. To understand the dynamics of Industry 4.0 implementation decisions by the firms in Indian
Engineering Industry, this study uses institutional theory and resource-based theory to study the phenomenon.
An integrative model is developed to explain the dynamics of Industry 4.0 implementation in Indian
Engineering Industry. This is the first paper to analyse the dynamics of Industry 4.0 implementation in the
Indian Engineering Industry. These conceptual analyses may further be extended into an empirical study to
confirm the integrative model developed. In addition, qualitative studies will also help to understand the
decision making to implement Industry 4.0 in the Indian Engineering Industry.
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