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should overcome barriers by imp lementing Energy
management techniques, adopting advanced
technologies that decline their energy intensity
overall and enhance economic growth. Energy
management incorporates energy efficiency
exercises, techniques and management of related
procedures leads to lower operation and production
energy cost. Enhancing energy management leads
to increased productivity as well as sustainability.

Abstract - Rising Energ y cost and ecol ogical
awareness dri ving enterprises to put energy
efficient production processes as their top
pri orities. Energy is the main dri ver for
enhancing economical growth of nations.
Numerous concepts are emerging wi th rapi d
progress
in
industry,
technol ogy
and
applications in manufacturing sector among
them digital transformation is one of it.
Digitization accelerating the enterprises and the
governments to instigate an evoluti onary
journey toward the fourth i ndustrial revolution
called
Industry
4.0.
A
numbers
of
manufacturing enterprise in Indi a are still in
Industry 2.0 stage reg arding i nnovati on and
technolog y capabilities. A systematic review
analyzes
endeavours
taken
by
Indi an
government to address the challenges in
adopting industry 4.0 in MS MEs . This paper
reviews potenti al of current manufacturing
trends in MS MEs and mai n dri vers for
improvi ng sustainability, producti vi ty, and
lower energy intensity in enterprises.

Industry 4.0 is known as fourth industrial
revolution is the main driver for achiev ing high
economical benefits in manufacturing sector in
future. It is the strict integration of hu man in the
manufacturing process so as to have steady
improvement and mainly focus on value adding
activities and avoiding wastes. It modifies the
regular machines to self-aware and self- learning
mach ines to improve their overall execution and
maintenance management with the surrounding
interaction.
Industry 4.0 provides immense opportunities for
the realizat ion of sustainable, eco-friendly and
resource saving manufacturing (Stock & Seliger
2016). The main purpose of this work is to analyze
the potential of sustainable manufacturing and
gearing Indian MSM Es towards Industry 4.0. This
paper shall reduce the gap of knowledge by
gathering and analysing current manufacturing
methods in MSMEs, which the limited research on
this topic has identified so far.

Keywords: MSM E. Digitizat ion. Industry4.0.
Energy Intensity. Productivity. Sustainability

I. INTRODUCTION

II. REVIEW
INDUSTY 4.0

Energy is the effective strength to every nation for
enhancing economic gro wth. Energy is the major
inputs to any MSMEs. Nowadays competitiveness
enhancing among enterprises for business at
national as well as global levels. Enterprises
fostering self- improvement which will leads to
their advancement in the long-run also it facilitates
improvement at all the steps of value addition in
the manufacturing activity.

OF

MSMES

AND

A.MSMEs:
MSMEs are p ivotal in the times when policies like
Make in India and Start -up India are boost
manufacturing and young entrepreneurship in India.
MSMEs are usually reliant on the locally endowed
natural
resources,
and
are
therefore
environmentally cognizant. For most MSMEs,
short-term profits are usually preferred over longterm gains. This makes it difficult to sell the
‘business’ argument that greater efficiency and

Most of the MSMEs in India are failing in
achieving energy targets due to poor management,
high energy intensity, traditional manufacturing
practices and the energy efficiency is well lower
that of other industrialized countries. MSMEs
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higher material recovery leads to improved profits
in the long run.

Enterprises Development Act 2006, to improve
competitiveness of MSMEs as a whole. In the act,
for the first time, the concept of “enterprise” has
been made to include both manufacturing and
services firms. Also described in the act, for the
first time, is the concept of “medium” enterprises.

The energy intensity per enterprise of production is
higher in industrial M SM E segments that of the
comparing large enterprises partly due to the use of
obsolete technologies and poor management
practices, and partly because many of the
enterprises escape regulatory ambit. Most of the
MSMEs initiate renovation and modernisations to
upgrade their firms to be competitive and eco
friendly. Many of firms are facing barriers
pertaining to innovations in small and mediu m
enterprises also technology informat ion and
informat ion on markets in India (Pachouri &
Sharma, 2016). They are many obstacles in
adopting technological capabilities and up
gradation are not an end in itself. A recent report by
the National Skill Development Council o f India
forecasts that there could be an incremental
shortfall o f 240-250 million people by 2022, in 20
high growth sectors of the Indian economy, and in
the unorganised segment. The government has to
take efforts to reduce skill gaps amongst MSMEs
to promote the concept of inclusive growth. (CII,
2011). One of major barrier to small and mediu m
firms to be innovative is unavailability of skilled
workers (Pachouri & Sharma, 2016). As reported
by BRICS India 2016, 30 Emp loyees who were
rendered jobless due to elimination of lo w skilled
jobs need to be re-skilled or upgrade their skills to
make them in adopting and facing new
opportunities.

The high costs involved in meeting a large number
of regulatory requirements tend to negatively affect
the innovation capacity of the firms. For ensuring
better targeting of enterprises at the bottom of the
pyramid in economy, it is crucial fo r India to
consider these concerns in new definit ion of
MSMEs.
On February 2018, Min istry of MSM Es rev ised the
definit ion of MSM Es in India and categorize
enterprises on the basis of their annual turnover, as
against the earlier classificat ion based on
investment in plant and machinery for goods
companies, and in equipment for services firms.
The new definit ion is defin itely a step forward
towards using the criteria that is more co mmon ly
used at a global level to define MSM Es – Annual
Turnover. This act boosted entrepreneurs to
upgrade their firms to improve economic growth
and productivity of firms.
Table 1:
Classification of enterprises as Micro, Small and
Medium (Currency in Indian Rupees)
2006 Act
Type of

MSMEs capacity to adapt to the new innovative
change is constrained by several factors like lack of
technical expertise, shortage of funds and poor
access to skilled manpower. The advancement of
technology through evolution of Industry
4.0(Fourth Industrial Revolution) further adds to
the already existing obstacles of MSM Es. The
barriers faced in adopting these technologies have
been distinguished and an analysis has been done
of the various techniques and policy options
available in promoting Industry 4.0.

2018 Act

Micro
Small
Medium

All

Manufacturing

Services

Investment in Plant

Investment in

Annual

and Machinery

Equipment

Turnover

Enterprises

Enterprises

25 Lakh

10 Lakh

5 Crore

25 Lakh to 5 Crore

10 Lakh to 2 Crore

5to75 crore

5 to 10 Crore

2 to 5 Crore

75 to 250
crore

(Govt. of India M icro, Small and Medium
Enterprises Development (Amendment) Bill, 2018)
B. Role of energy in MSMEs:

Cluster development approach is the key strategy
for enhancing the productivity and competitiveness
in Micro, Small, and Mediu m Enterprises
(MSM Es), one of the best practices adopted by
Govern ment of India (GOI). The GOI has been
taking several measures to promote the adoption of
Industry 4.0. The adoption of industry 4.0 is
expected to play a very impo rtant role in the
development process. Many case studies of
Industry 4.0 have to be studied clearly in greater
depth rather than blindly following the foot prints
of some of the developed nations.

Energy is essential to all sectors of economic
growth and development of nation. It is essential to
accomplish economic, social, and environmental
objectives of sustainable human development
(Ku mar and Vimala, 2016 ). Energy management
will enhance competitiveness among enterprises
(Posch et al., 2015). For developed and developing
countries main d riv ing forces if economic gro wth is
the relationship between use of energy and
economic gro wth (Po kharel, 2006). A review
reported by Schulze et al. Stated that energy
management leads to large energy consumption
which remains untapped in industries. Energy

The GOI review at small and mediu m enterprises
(SM Es) under the M icro, Small and Mediu m
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management is considered as a combination of
energy efficiency activities, techniques, and
management of related processes which result in
lower energy costs and CO 2 emission (Kannan and
Boie, 2003). Most of MSMEs pay little attention
about their energy usage and potential to save it.
Improvement of energy efficiency will have not
only micro but also macro benefits. At the firm
level, it will decrease the expense of production of
individual MSM Es enterprises and at the total
dimension it will cut down or d iminish the growth
of demand for energy fro m the MSMEs part sector
as a whole. This is agreeable, as the previous will
add the cost benefits to Small Scale Industries
(SSI) while the latter will call for less energy
related investments at the national level (Bala
Subrahmanya, 2006).

Currently, the industrial value creation inside the
early industrialized countries is shaped by the
improvement in the direction of the fourth stage of
industrialization, the so-called Industry 4.0.
Industry 4.0 refers to the collaboration of Internet
of Things (IoT) technologies into industrial value
creation enabling manufacturers to harness
absolutely digit ized, connected, smart, and
decentralized value chains (Hart mann & Halecker,
2015; Kiel et al., 2016). Industry 4.0 is a
technological evolution fro m embedded systems to
cyber-physical production systems.
The princip les of Industry 4.0 are the horizontal
and vertical integration of production systems
driven by real-t ime data interchange and flexible
manufacturing to enable customised production
(Thoben et al., 2017). The most significant
components of Industry 4.0 are cyber-physical
systems (Drath and Horch, 2014), the internet of

C. Journey of Industrial revolution:
The first industrial revolution depends on coal,
metallurgy, text ile in this way mechanics production
with the steam machines. It begins in Great Britain
at the end of the eighteenth 18th century.

things, cloud manufacturing, and additive
manufacturing (Kang et al., 2016).
The integration of shop floor and top floor via
suitable cloud services which might be more
promising for SM Es. The efforts which have to be
taken to get this kind of seamless integration
between the two different world’s top-floor and
shop-floor also have to be taken into consideration.
It will support a holistic problem-based learning
environment. The Industrial Internet of Things
(IIoT) poses several imp licat ions on manufacturers
in terms of economic, ecological, and social aspects
referring to the Triple Bottom Line (TBL) of
sustainable value creation. An area where IoT will
play a major ro le is in smart meters, thus enabling
energy consumption data collection in real time
(e.g. at machine, production line and facility level).
In order to improve energy efficiency, this data will
then have to be integrated in the production
management practices and decisions. These data
can be used to improve product functionality and
performance (Stock & Seliger 2016).

The second industrial revolution began at the end
of the eighteenth 19th century, discovers its
establishments in the power, mechanics, the o il and
the chemistry that is mass production with the
arrival of electricity.
The third revolution is the automated production
with the programmable logic controllers (PLC) and
robots. It produced amidst the twentieth century
whose dynamic originated fro m electronics,
telecommun ications, computing. On account of the
miniaturized materials production, robots and
automation the production turns out to be
progressively better and the improvement of
advances is continual. It started in the United
States, then Japan and the European Union, the
third industrial revolution has seen rise also
Internet, in the twilight of the twentieth 20th
century.

D. Components of Industry 4.0:

Industry 4.0 or the fourth industrial revolution is
taking shape before our eyes at the beginning of the
21st century. It is the current trend of automation
and data exchange in manufacturing technologies.

Cyber-Physical Systems (CPS), which involves
sensors, data processing units, and actuators,
establish the technological core of the Industrial
Internet of Th ings (IIoT). Due to their
reconciliation into industrial manufacturing, they
are also labelled as Cyber-Physical Production
Systems (Schlechtendahl et al., 2015), wh ich
encourage condition monitoring, predict ive
maintenance, remote diagnosis and control of
production facilities (Lee et al., 2013). Cyberphysical systems are technological systems which
integrate cyberspace with physical p rocesses and
objects in order to transform machines and devices
of production lines and cells into a network, so that

Fig.1 History of Industrial revolutions
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real-t ime data is available for making decisions
such as the prioritisation of p roduction orders,
optimisation of tasks, maintenance requirements,
etc. (Lee et al., 2015). Sensors and actuators are
emp loyed to gather and distribute this data in realtime. These information can be utilized to enhance
product functionality and execution (Stock &
Seliger 2016).

E: Physical Cyber system CPS the basis of the
Industry 4.0
This concept describes the vision of intelligent
factories which is characterized by comp lete
networking of all parts to produce that is main the
real-t ime control of the production chain through
the of information and co mmunication techniques
and also by the installat ion of robots which are
more and more numerous in the enterprises.

The internet of things is an informat ion technology
infrastructure which enables the collection and
transmission of data between devices, resulting in
identification,
localization,
t racking,
and
monitoring of objects (Li et al., 2017). Bar codes,
wireless
sensors
and
Radio
Frequency
Identificat ion (RFID) are all examp les of
technologies which contribute to the everexpanding reach of the internet of things (Zhang et
al., 2017).

But most commonly it is described as an
“ecosystem of technologies monitoring the status of
physical objects, capturing meaningful data, and
communicat ing that information through networks
to software applications”.
To make use of these data, for examp le to generate
forecasts and enable companies to take fact-based
decisions, it is important to consolidate and
evaluate these data in an intelligent way (Sauter et
al. 2015). Consequently companies must face the
challenge to develop smart predictive info rmatics
tools to manage big data. If this challenge will
succeed then smart factories producing smart
products with the aid of CPS and the IoT, collecting
smart data at each step of production, will be
enabled
to
self-organize
each
required
manufacturing

Cloud manufacturing refers to a virtual network in
which providers supply manufacturing resources
and customers can access their services – such as
product design, simulat ion, and testing – ondemand. The manufacturing resources available
become services which are currently; the industrial
value creation inside the early industrialized
countries is shaped by the improvement in the
direction of the fourth stage of industrialization, the
so-called Industry 4.0.

Not only is Industry 4.0 not defined uniformly and
thus is not clear-cut, but we are also not talking
about a single technological innovation, but rather a
combination of various technologies that can only
unleash their full potential together.

Cyber pysical
Systems

F. Impact of Industry 4.0 adoption in MSMEs:

Internet of
things

Industry 4.0

Recognizing the continuing competitive pressures,
small enterprises are becoming increasingly
proactive in improving their business operations,
which is a good starting point for introducing new
concepts of Industry 4.0. Th is leads to the
implication that the successful imp lementation of
an industrial revolution Industry 4.0 has to take
place not only in large enterprises but in particular
in SMEs. It is a key means to enhanced
productivity.

Cloud
Manufacturing

Additive
Manufacturing

The Min istry of M icro, Small & Mediu m
Enterprises is implementing a "Digital MSM E"
Scheme fo r pro mot ion of Information &
Co mmunicat ion Technology (ICT) in MSME
Sector and motivate MSM Es to adopt ICT tools
and applications in their business processes. The
scheme is revolving around Cloud Co mputing
which is emerging as a cost effective and viable
alternative in comparison to in-house IT
infrastructure installed by M SM Es. In cloud
computing, MSM Es use the internet to access
common as well as tailor-made IT infrastructure

Fig 2: Components of Industry 4.0(adapted from
Jabbour et al. 2018)
Additive manufacturing is the manufacturing of
product components without the need for
specialised tools and construction capabilities; it
represents the flexible and connected prototyping
of product components on a large scale, facilitating
customisation (Holmströ m et al., 2016). 3D printers
are the main resources currently associated with
additive manufacturing.
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including Applications/Services which can great ly
help MSM Es in almost every facet of their
business. ICT applications have become essential
for any enterprise that has to sustain or grow in a
global environment.

The cul tural condi tion: Several countries have
already got the industrial strategies in the long term,
but some actors are not open enough for this change
in particular sustainable development. A true
amb ition of all these actors and especially the
politicians is a key to success. They have an
important role to play in the reform and the
adaptation of the training of engineers, managers
and technicians in order to familiarize themselves
with the industry 4.0.

A great challenge for the future lies in the transfer
of Industry 4.0 concepts and technologies to micro,
small, and mediu m sized enterprises . Industry 4.0
adoption can be achieved through the use of many
technologies. However, these technologies are not
well mastered by MSMEs. As the range of
technological options increases MSMEs will have
to take advantage of developments towards
networked
production.
Other-wise
their
international competit iveness could be threatened.
Despite the enormous economic potential of
Industry 4.0 SM Es in industry remain relatively
cautious about it.

The organizational condi tion: the old companies’
organizational architecture based on the
organization in silos must be substitute to go to the
interdisciplinary organization, which is main the
work must be collaborative between technicians,
computer scientists and engineers’ teams in order
to move fro m tasks achievement to pro jects
management.

G. Possibilities to adopt Industry 4.0 in MSMEs :

H. Obstacles to adopt Industry 4.0 in MSMEs:

Nation growth can be attributed to the growth of
Information and commun ications technology (ICT)
sector. The sector was predominantly driven by
software services; however, most upcoming Indian
start-ups in the ICT sector are product-based
companies. Although an emerging concept, in this
new era, smart devices assume major control over
manufacturing and d istribution functions in the
economy.

SMEs often do not have their own IT department,
which means that the managers themselves have to
assess the various Industry 4.0 technologies with
regard to their technological maturity and business
potential. These differences may also be the reason
why small and med iu m- sized enterprises
frequently encounter difficult ies in selecting the
right solution and complain of a lack of user
transparency.

With these characteristics, the IIoT aims at coping
with current challenges manufacturers are facing,
e.g., increasing volatility of markets and
complexity as well as shortening innovation cycles.
Furthermore, the IIoT is expected to imply more
efficient
value
creation,
flexibility,
and
customization of products and services. Also,
ecological and social benefits are predicted, e.g.,
reduced energy consumption, waste reduction, and
adaptive working environ ments (Kagermann,
Wahlster, & Helbig, 2013; Lasi et al., 2014)

The biggest challenges that small and mediu msized enterprises have to meet in this context are the
development of an appropriate strategy, a cost–
benefit analysis of the relevant technologies and
lack of data security and uniform standards.
The reservations of small and med iu m-sized
enterprises with regard to switching to new
Industry 4.0 technologies and moving forward with
the integration of the various IT systems can also
be attributed to the lack of standards and norms, but
also to worries about unauthorised access to data.

The industry 4.0 is a consequence of this progress
in order to maximize the sustainable development,
but the passage of the industry on the basis of
automated systems to the industry sustainable
connected called Industry 4.0 requires three
essential conditions:

The integration of the data generated in the value
creation process requires the networking of various
IT systems both within and beyond the company.
In this way functional areas such as procurement,
production and sales can exchange their data in real
time. It is not easy for s mall and med iu m-sized
enterprises, due to lack of resources, to assess the
technological maturity of the relevant solutions and
their business uses.

The technol ogical conditi on: The computer tools
and indispensable industrial to migrate fro m the
Industry 3.0 to the Industry 4.0 are already present
(at least a large part, they will be mature in 2020). It
remains only the industry capacities to invest
massively, and the computer and automation
experts communicate between themselves in easy
way and intelligib le. Its realization is dependent on
standardization which plays a crucial role.
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Management lacks a methodical approach to
implementation. MSMEs are weak on investment
capacity and operational performance, with high
costs and subpar on time delivery co mpared to
large co mpanies. SM Es man ly have short-term

347

Vol.5, Issue.7, July 2019

International Journal of Advanced Research in Basic Engineering Sciences and Technology (IJARBEST)

strategies, which
investments.

do

not

favour long

term

equipment as a specific opportunity for sustainable
manufacturing in Industry 4.0.

The challenge for s mall and med iu m-sized
enterprises is to create flexible organisational
structures and to boost their emp loyees’
interdisciplinary thinking. Employees’ existing
qualifications and experience thus have to be
deployed in the introduction of Industry 4.0 and
enabled to reflect on production processes and to
bring about continuous improvements.

The main research question to be addressed is
• What are Industry 4.0 requirements and
suitable concepts for SMEs?
• How can pro mising Industry 4.0 concepts be
adapted to the needs of SMEs?
• What are suitable Industry 4.0 imp lementation
strategies and organization models for smart
SMEs?

It can be expected that in future small and mediu msized enterprises will (have to) call in external
expertise more frequently, whether with regard to
decisions on IT investments or the identification of
relevant technological trends.

Industry 4.0 is still visionary but a realistic concept
which includes Internet of Things, Industrial
Internet, Smart Manufacturing and Cloud based
Manufacturing (Saurabh Vaidya et al. 2018).
Currently available Smart Manufacturing (SM) and
Industry 4.0 maturity models, and analy ze their fit
recognizing the specific requirements of Small and
Medium-sized Enterprises (SMEs) was reported by
Sameer M ittal et al., (2018). They identified
characteristic for SM Es and identify research gaps
needed to be addressed to successfully support
manufacturing SM Es in their progress towards
Industry 4.0. The results shows that only a limited
number of the SM and Industry 4.0 roadmaps,
maturity models, frameworks and readiness
assessments that are available today reflect the
specific requirements and challenges of SMEs. It
provides insights that help towards developing a
realistic SM (Industry 4.0) maturity model for
SMEs that reflects their industrial realities more
accurately. It u ltimately lower the entry barrier, and
reduce the risk of the transition process towards
SM and Industry 4.0 and support the critical change
in culture.

I. Enablers for success on Industry 4.0
transformati on in MSMEs:

Businesses must understand the importance
of continually measuring and driving the
evolution of the i4.0 enterprise. That makes
it imperative to implement critical enablers
for success on i4.0 transformation: new
metrics and incentives, new skills, change
management, governance, cyber security
and more.

Several key factors influence the industrial
production such as the instability of the market, the
short duration of the life of the product, the
individualization of the product and globalization
was reported by Mohammed Bakkari and Abdellah
Khatory (2018). The work intended to emphasize
the importance of the strategic vision of the
industrial countries to the Horizon 2030, and the
relationship between the industry 4.0 and
sustainable development in order to ensure the
sustainability of resources and its benefit for future
generations. In addition, it focused on the main
conditions to migrate fro m the Industry 3.0 to the
Industry 4.0 based on the Internet of Objects (IoT)
and the cyber physical system (CPS).

Fig 3: Enab lers fo r success on i4.0
transformation in MSMEs
A qualified workforce is indispensable for the
development, introduction and utilisation of
Industry 4.0
The readiness and ability of the MSM Es to
introduce Industry 4.0 also depends on the
framework conditions.
The financial environ ment, the availab ility of
skilled workers, extensive and high-perfo rmance
broadband access, state support and legal
framework conditions are all key factors here. The
development and introduction of Industry 4.0
technologies may require substantial investment. A
use case for the retrofitting of manufacturing
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manufacturing co mpanies in two countries with
very different industrial structures. They conclude
that, this transformation will not only impact the
ecological dimension
(resource
efficiency,
renewable energy), but that the technical
transformation is likely to be acco mpanied by
social transformations.

technology. They concluded that, it is necessary to
develop and adopt an appropriate strategy wherein
India could reap the benefits of demographic
dividend along with Industry 4.0.
The Industrial Internet of Things (IIoT) poses
several imp licat ions on manufacturers in terms of
economic, ecological, and social aspects referring
to the Triple Bottom Line (TBL) of sustainable
value creation was reported by Daniel Kiel et al.,
(2017). The co mprehensive and structured picture
of IIoT-related economic, ecological, and social
benefits and challenges are presented. For this
purpose, the authors employ an exp loratory
mu ltip le case study approach based on semistructured expert interviews in 46 manufacturing
companies fro m three leading German industries.
They have justified that sustainable industrial value
creation, the IIoT requires an extension of the
established TBL by three further d imensions, i.e.,
technical integration, data and information, and
public context.

Erskin Blunck and Hedwig Werth mann (2017)
have analyzed the potential of Industry 4.0
applications to realize a more sustainable
manufacturing and to create a circular economy
(CE). Case examp les show that co mpanies were
started to capitalize on the potential of emerging
technologies to rearrange production, services,
business models or whole organizations in a more
sustainable way. This has shown by analyzing the
value drivers of Industry 4.0, the potential of
rearranging value chains and emerging business
models. Overall, s mart products and Industry 4.0
technologies could generate significant economic,
environmental and social benefits and are able to
contribute to strive towards a CE. Soft ware Defined
Networking (SDN) is a technology that comes with
a proposal of flexib ility and agility for the
communicat ion networks which fits with the
challenges of Industry 4.0 was reported by Theo
Lins et al. (2017). They used SDN paradig m to
achieve Energy Efficiency as applied to Industry
4.0. Simulat ion results validated and showed the
benefits of using SDN in Industry 4.0.

Tortorella and Fettermann (2017) have reported
that adoption of Industry 4.0 technologies has been
deemed as a strategy to increase product quality
and make manufacturing processes more efficient.
However, the way that these technologies are
integrated into existing production systems and
which processes they can support is still under
investigation. Thus, the work examines the
relationship between lean production (LP) practices
and the imp lementation of Industry 4.0 in Brazilian
manufacturing co mpanies. To achieve that a survey
carried out with 110 co mpanies of different sizes
and sectors, at different stages of LP
implementation. Data collected were analysed by
means of mu ltivariate analysis. The findings
indicate that LP practices are positively associated
with Industry 4.0 technologies and their concurrent
implementation leads to larger perfo rmance
improvements.

III. CONCLUSION
The fourth Industrial Revolution is making
headway globally and India is no exceptions to it.
The government efforts to pro mote industry 4.0 are
largely confined to large and MSM Es in the
organized sector, where significant section of
MSMEs operate in Unorganized sector. Many
manufacturers are still unaware of Industry 4.0. A
Significant nu mbers of manufacturing enterprise in
India are still in Industry 2.0 stage with respect to
technology. Many MSME are far behind 2.0 as well
because of lack of awareness, access to technology
and due to shortage of huge funds. The MSME has
almost nil access to technology of 4.0. So this study
bridges these obvious gaps in the literature. To
conclude, the analysis provided substantial
evidence to infer that process innovations of SMEs
enable them to achieve reductions in energy
intensity and thereby improve energy efficiency,
productivity and sustainability. The findings of this
paper will help decision-makers in the polit ical
sphere to anticipate and shape pathways towards a
more sustainable future in the industrial sector.

Industrial production is currently undergoing a
fundamental transformation, leading towards a
digitalized
and
interconnected
industrial
production, which is subsumed under the term
Industrial Internet (of Things) or Industry 4.0 was
reported by Grischa Beier et al., (2016). They
discussed the changes that digitalization is expected
to bring about in the industrial sector by comparing
a highly industrialized (Germany) with a major
emerging industrial economy (Ch ina). They
conducted two empirical surveys
asking
manufacturing co mpanies fro m different sectors in
Germany and Ch ina respectively, how they expect
the digitalization of their processes will affect
them. Both questionnaires addressed the future of
work in production and the future of production
itself. An investigation of how the digitalizat ion of
industry is likely to affect sustainability aspects of
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