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11.1 Introduction

As a consequence of business and social evolution during recent years,
several topics emerged and gained tremendous attention. Megatrends
such as climate change, globalization, technological progress, demo-
graphics’ dynamics, or mass customization are undoubtedly challenging
for society. In reaction to the very volatile and complex business envi-
ronment, various strategic initiatives took place all over the world, for
example, Germany’s “High Tech Strategy 2020”, “Made in China 2025”
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or the USA’s “Industrial Internet Consortium” (Ramsauer 2013), to
keep pace with exponential technological development and reach sustain-
able growth. These concepts aim to develop and implement modern
strategies (Industry 4.0) to achieve higher effectiveness, competitiveness,
sustainability, and to produce higher value-added (Kiel et al. 2016) with
emphasis on minimizing the negative impact on the environment. To
add on, extensive possibilities covered by Industry 4.0 could improve
enterprises’ costs management (Lasi et al. 2014; Posada et al. 2015;
Calero Valdez et al. 2015). We consider, among many others, Industry
4.0 as crucial from both the social and manufacturing sector’s point
of view in the foreseeable future. However, as Hofmann and Rüsch
(2017) stated, “the concept of Industry 4.0 still lacks a clear understand-
ing”. Such unclear interpretations and misunderstandings could be even
more pronounced in emerging economies lacking proper educational
and informational level, which could lead to even wider discrepan-
cies between developed and emerging economies’ business and social
environment.

Conducted research presented in this chapter aims to estimate and
analyse informational base and general awareness about Industry 4.0 in
the area of South India. Authors argue that sufficient knowledge is an
important presumption for the successful development of an effective
organization and network models in the future environment, especially
from a SMEs perspective. We find papers among the literature using
questionnaire-based surveys, addressing mostly readiness of industries or
SMEs to Industry 4.0. However, there is a lack of literature covering the
informational level, attitudes, and expectations of potential employees, in
general, the same as within the examined region. This chapter concerns
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the important perspective of inhabitants as potential workers regarding
Industry 4.0 in less developed regions, which goes hand in hand with
the development of effective strategy from an employers’ perspective.
Main motivation for such research stems from the lack of existing liter-
ature examining such perspectives. We argue that potential workers’
attitudes represent the key aspects regarding transformation towards
innovative future technologies, while recent studies are mainly oriented
on SMEs, not their backbones—employees. The objective of presented
research is to determine the state of art of general awareness and expec-
tations in mentioned region, which could help employers and policy
makers to conduct proper policies in order to prepare students and
potential workforce to Industry 4.0 environment. The questionnaire was
created using information from previous industry visits and consulta-
tions with entrepreneurs, students, and employers in the mentioned
region. Issues expressed by respondents are summarized and the most
attention-dragging findings are highlighted.
The chapter is further organized as follows: Sect. 11.2 provides a

literature background, Sect. 11.3 describes problems concerned, where
issues necessary for further research are stated. Section 11.4 provides a
methodology description, while in Sect. 11.5 we present obtained results.
Section 11.6 concludes.

11.2 Literature Review

Over the past years, we faced a strong advance of technology among
almost all sectors. New business propositions and applications within the
business systems were enabled given the new technologies. As Thestrup
et al. (2006) stated, the collection and management of both physical and
virtual data gathered from users, sensors, or devices, emerged. So-called
Internet of Things—IoT (Brock 2001, firstly used the term IoT) then
means worldwide network of such objects communicating and operating
through standardized communication protocols. However, IoT became
recognized after the ITU1 report (ITU 2005), describing IoT as the
ability to connect everyday objects, meaning that both people will be
able to communicate with objects, the same as objects will be able to
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communicate among themselves. The prerequisite to such communi-
cation is advanced wireless technology (identification technologies and
sensors). Logically, IoT can be diversified to Industrial IoT and Commer-
cial IoT, while I4.0 expects all those parts to be interconnected and
communicating.
To simplify, the goal of IoT infrastructure, as an essential part of

Industry 4.0, is to enable participants (people and objects) to be more
flexible, to react appropriately and autonomously, thanks to the infor-
mation sharing network. Harbor Research (2011) suggests, that two
major strands of technological development emerged at the beginning of
the twenty-first century; first is mentioned IoT and secondly, “Internet
of People” (IoP or social networking). These interconnected devices,
processes, machines, products, etc., will have a significant impact on
the enterprise’s life cycle, efficiency, functioning, and consequently to the
broader economy (Safar et al. 2018).
To conclude, Sundmaeker et al. (2010) define the IoT as an integrated

part of “Future Internet”, or a “dynamic global network infrastructure
with self-configuring capabilities based on standard and interoperable
communication protocols where physical and virtual ‘things’ have iden-
tities, physical attributes, and virtual personalities and use intelligent
interfaces, and are seamlessly integrated into the information network”.
Internet of Things is already partially adopted by households, with the
aim of creating a “smart house”, even though not every gadget is appro-
priately connectable yet (Cui 2016). The same problem can be observed
among enterprises, especially SMEs. It is assumed that the main obstacle
becoming “smart” both for households and industries will be funding,
along with insufficient education and knowledge (Safar et al. 2018).

Such interconnected objects and subjects are just prerequisites for the
so-called 4th industrial revolution, where cyber and physical levels should
merge (Lasi et al. 2014). The term Industry 4.0 points to the 4th indus-
trial revolution and was first presented on Hannover-Messe (one of the
biggest international trade fairs oriented on new and smart technolo-
gies) in 2011, while it also indicates initiative of German government
to improve the environment in manufacturing sector using new tech-
nologies (information about the concept were brought up in 2014 at the
World Economic Forum in Davos) (Standhagen et al. 2017). According
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to BITKOM (Germany’s digital association, founded in 1999 as a merger
of individual industry associations in Berlin, representing more than
2,500 companies in the digital economy, among them 1,000 SMEs
all 400 start-ups), the 4th industrial revolution will allow control over
the entire life cycle of the product and value stream, therefore rede-
fine organization entirely. concerning efficiency-oriented on cost-savings
and complexity reduction, Modrak and Bednar (2015) conclude that the
I4.0 environment will initiate mass customization mainly because of the
ability of each entity throughout the value stream to communicate and
identify itself. All of these visions and concepts are meant to be environ-
mentally, economically, but mainly socially sustainable. Leaving now a
technical standpoint, we emphasize non-technical aspects of proposed
changes within the industries. Such transformation should bring new
organization models, that should reflect both business perspective and
state of mind of potential customers and workers.

As Slusarczyk (2018) suggests, the 4th industrial revolution differs
from previous revolutions, because it will apply to all aspects of everyday
lives, as a consequence of the environment, where information will be
exchanged between objects, between people, and between people and
objects. In other words, based on real-time data exchange and hori-
zontal and vertical integration of production systems are the main pillars
of I4.0 (Thoben et al. 2017), along with cybersecurity, autonomous
systems, the capability of analysing large data sets, virtual reality, and
cloud computing. Undoubtedly, such changes would require manage-
rial decisions firstly, due to inevitable initial costs linked to such new
technological equipment. Schröder et al. (2015) leave the open ques-
tion, whether it is even worth to implement I4.0, especially for SMEs,
despite the consensus we find among authors describing reduced costs
and more efficient processes and the environment as a consequence
of I4.0. We argue that such dynamics within the industries should
be examined deeply, and various elements of sustainable development,
not only economic point of view should be evaluated (Kovacs 2018;
Eberhard et al. 2017). The opposite of mentioned cost-saving and cost-
reducing is initial need for significant financial expenditures, that are on
many occasions out of reach for companies, especially SMEs (Soltes and
Gavurova 2014). Either way, to move on with such disruptive changes
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is conditional by the development of adaptable network and organi-
zation models. Secondly, we argue that proper informational basis of
the knowledge, attitudes and expectations of inhabitants, mainly poten-
tial workforce, is inevitable for such managerial decisions, while existing
literature addressing mentioned issue is rather scarce.

Another very important social aspect of such a smart environment
is how intelligent machines will affect the labour market (Eberhard
et al. 2017; Dallasega et al. 2019, 2020; Woschank et al. 2020). This
topic can be being examined from two perspectives, firstly by describing
requirements towards workers in I4.0 (Eberhard et al. 2017; Dallasega
et al. 2020; Safar et al. 2020), secondly by examining the standpoint
of workers and their outlook or current state of mind (Eberhard et al.
2017; Wolter et al. 2015). We argue, that unless a reasonable level of
awareness and basic knowledge of Industry 4.0 related concepts and
inevitable parts is reached, it will be hard to successfully move towards
a smart environment, especially in the case of less developed regions.
Insufficient information base of eligible workforce represents an obstacle
for potential employers oriented towards I4.0. Inadequate information
and knowledge could also lead potential employees towards wrong or
misjudged conclusions or attitudes. Probably the most crowded thought
is that bringing in the intelligent machines would steal jobs, again, espe-
cially in less developed regions with the less qualified, manually involved
workforce. Consequently, lack of sympathy towards any modernization
steps could hold potential progress off—according to Statista (2019),
countries without any problems with unemployment (e.g. Germany,
USA, Japan) report the highest numbers of installed industrial robots per
10,000 employees. Again, wrong or insufficient knowledge of workers
could lead to negative acceptance of incoming transformation towards
Industry 4.0, while we still have no sufficient evidence about state of art
of this problem, especially in emerging countries. To add on, as Raming-
wong and Manopiniwes (2019) put it, investments in R&D go hand
in hand with well informed and educated employers and consequently
impact the organization models.



11 General Assessment of Industry 4.0 … 351

11.3 Problem Description

The emerging economies should leverage their advantages, such as
huge markets, attractive conditions for manufacturing, fast-growing
economies, and a mainly larger labour force with more favourable
demography (Iyer 2018). Admitting that Industry 4.0 will primarily
affect the manufacturing sector, we face significant discrepancies among
countries and regions. Despite the estimate that India will be the
world’s fastest-growing economy in following years (World Bank 2018)
within the manufacturing sector that could hit 1 trillion US$ in 2025
(IMR 2020), we doubt the ability of successful transformation towards
Industry 4.0, hence, we find India and its regions important to examine
to 4th industrial revolution (Chandran et al. 2019). For example,
having Germany—technology and manufacturing leader, however with
an ageing population and lack of labour force; and on the other hand,
emerging country as India—suffering from technological gaps, which
put India to a level of Industry 2.0 as Iyer (2018) concludes, on the
contrary, with strong demography.
There is also the political will to spur manufacturing sector, translated

into initiatives such as “Digital India” (Goswami 2016), “Skill India”
(2020), or “Make in India”, with aims to (among others) create suffi-
cient skill sets within the urban poor and rural migrants for inclusive
growth, or to increase technological depth in manufacturing to increase
domestic value addition. In addition, there is mentioned demographic
factor—India has the best demographic dynamics, with approximately
60% of the population age between 15 and 59 (Directorate of Intelli-
gence 2019). Open question remains, are citizens and workers ready for
such development in the foreseeable future? Are they ready for emerging
organization models within businesses?
We accept, that within such huge country significant disparities

among particular regions exist, hence we applied our research only in
Southern part of India (authors were physically present in the state of
Tamil Nadu during data collection). South Indian region includes several
states and union territories (Kerala, Andaman and Nicobar Islands, Tamil
Nadu, Pondicherry, Andhra Pradesh, Karnataka, Telangana, Lakshad-
weep Islands), which in combined counts for 19.31% of the geographical
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area of the whole India. With over 250 million people, South India
represents around 20% of the country’s population (Census 2011). As of
2016, the economic growth of South India was around 17%, compared
to 8% growth of whole India, while the GDP of South India accounted
for 30% of total Indian’s GDP. Some specific industries are even more
important from overall perspectives, such as cotton production (48% of
India’s entire cotton production comes from South India) or agricultural
production (36% of whole state’s production comes from South India).
Same as for other countries and regions, main employers are SMEs.

Unfortunately, as Iyer (2018) states for India’s industrial policy in
general, it is old, and in lack of critical technology. Many enterprises
in this area are old and have long-lasting tradition—especially for those
the transformation lies upon the success of new network and organiza-
tion models. Despite the established reputation and customers created,
they are equipped with insufficient and old devices or machines. Internet
access and computer equipment within industries in this region are also
rather poor. Since the majority of the research has been conducted in
the field of needed modernization, especially concerning the SMEs to
successfully transform towards Industry 4.0, we would rather point at the
necessity of having potential labour force ready for such transformation.
It is therefore considered that awareness of I4.0 needs to be continuously
expanded and promoted, as confirmed by several authors (Safar et al.
2018; Matt and Rauch 2020; Burgess 2002; Kagermann 2015). Even if
obtaining new machines and gadgets would be economically viable, will
there be enough sufficiently educated workers or customers? Throughout
the literature we find papers addressing similar problems within different
regions, f.i. concluding that qualified specialists are often not satisfied
with the salary, which causes their outflow in favour of richer economic
regions, leaving almost no people able to operate such modern machines
(Ingaldi and Ulewicz 2020). We argue, that unless some basic level of
knowledge regarding addressed issues is reached within the population,
the ability to become competitive in an Industry 4.0 environment is
rather limited.
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11.4 Methodology

The research was conducted in the area of South India, where indus-
tries operate in several segments, with a majority representation of SMEs.
This survey-based study aims to examine the level of awareness and
general consciousness of Industry 4.0 among South Indian students,
workers, entrepreneurs, in other words, a broad spectrum of citizens.
We expect that proper analysis of gathered responses could provide us
with unique and valuable knowledge of the current state of mind of local
citizens, along with their current level of internet/connection requiring
gadgets/platforms, and further serve as a guide for finding a suitable
implementing strategy for new technologies in such areas.
Results presented in this chapter concern opinions and knowledge of

inhabitants living, studying, working, or doing business in the previously
described area (Table 11.1). For obtaining responses, a questionnaire
was used, and data collection took place from December 2019 to

Table 11.1 Profile of respondents

Profile N % Profile N %

Gender Age
Female 147 26.1 25 or below 466 82.6
Male 417 73.9 26–35 57 10.1

36–45 24 4.3
Status 46 and more 17 3.0
Student 438 77.7
Employed and
Entrepreneur

105 18.6 Residential place

Houseperson and
Retired

7 1.2 Andaman and Nicobar
Islands*

12 2.1

Unemployed 14 2.5 Andhra Pradesh 6 1.1
Karnataka 10 1.8

Education Kerala 14 2.5
Higher Secondary and
below

181 32.1 Lakshadweep Islands* 4 0.7

Bachelor 256 45.4 Pondicherry* 9 1.6
Master 67 11.9 Tamil Nadu 507 89.9
Doctorate, Medical, Law
degree or higher

60 10.6 Telangana 2 0.4

Adapted from Safar et al. (2020)
Note *Union territory
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February 2020. As advised by several authors (Schwarz and Hippler
1987; Schuman et al. 1981), we used fixed-choice questions, to main-
tain time efficiency and difficulty of evaluation. The questionnaire was
distributed within several traceable ways during the stay of authors in
Tamil Nadu. The sample contains 564 unique responses (after removing
incomplete and inappropriately filled responses—respondents’ answers
were checked to confirm all required questions had been answered
in a prescribed manner). Respondents were notified in advance that
providing answers to this questionnaire are anonymous. All answers
provided will serve only for research purposes, and no personal details
will be required or stored.
We divided the questionnaire into four main parts (Fig. 11.1). In the

first part, we focused on the social status of the respondent, education,
and the place where the respondent currently works, studies, or stays.
In the second part, we were interested in respondents’ basic internet
communication and usage of social communication applications. In the
third and main part, we looked at the awareness of Industry 4.0 in
general among respondents. We asked about key terms such as cloud
solutions, mass customization, Internet of Things, Industry 4.0, smart
manufacturing, smart cities, etc. In the fourth part, we intended to
examine what the I4.0 could bring to the south Indian region from the
responders’ perspective.

Several scales were used due to the substance of the question (full text
of the questionnaire and scales of answers is provided in Appendix A).
Questions addressing previous experience and general awareness about
key terms were scaled binomially (yes/no). Other questions addressing

Pa
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 1 Personal Status 
and General 
Information

• Personal status, age, 
sex, highest 
education achieved 
and residential 
place.

Pa
rt

 2 E-mail and 
Internet 

Communication

• E-mail, Internet 
communication and 
skills.

Pa
rt

 3 Industry 4.0 
Awareness
(in general)

• Internet of Things, 
cloud solutions, 
mass customization, 
smart 
manufacturing, 
smart cities, 5G.

Pa
rt

 4 South India 
Region

• The opinion of 
respondents on the 
importance of 
implementation 
several I4.0 
concepts in South 
India´s SMEs.

Fig. 11.1 Stages of survey (Adapted from Safar et al. [2020])
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south India region were scaled as of 5 levels: “not at all important/no”—1;
“slightly important/rather no”—2; “no opinion” (due to lack of informa-
tion/knowledge, referring also to “I do not know”)—3; “fairly impor-
tant/rather yes”—4; “very important/yes”—5. Supplementary questions
regarding usage of social media, email, or e-commerce had specific scales
examining the frequency of usage.
To analyse responds, we used tables of counts and percentages for

the joint distribution of two (severe combinations) categorical variables.
We used custom and contingency tables, statistical testing, and gener-
ated bar graphs for easier data presentation. Pearson’s chi-square test was
performed to test the independence between the row and column vari-
ables. Pearson’s chi-square test requires a large sample. The main rule
regarding the sample size is that not more than 20% of expected cells
should be less than 5 and none of the expected cells should be less than
1 (Agresti and Kateri 2011; Armitage et al. 2008). If the relationship
was significant, consequently we used z-test to compare the proportion of
column pairs to each other (adjusted by Bonferroni correction) according
to the social variables and variables reported by Industry 4.0 areas. For
2 × 2 tables, we used Fisher’s Exact test. The column proportions test
shows whether the ratio in one column is significantly different from
the ratio in the other column. The test assigns a letter key (A, B, C)
to each category reported in column variables. The definition of each
comparison of column proportions is discussed in the following section.
All statistical outputs were processed in the IBM SPSS Statistics v25.0.

Further, we will concentrate on presenting the most attention drag-
ging outcomes and dependencies from responses, which were statistically
proven as significant.

11.5 Results and Discussion

In order not to confuse respondents and avoid misinterpretations, we
provided short descriptions of possibly unknown terms related to our
scope (presented in Appendix A). The questionnaire, in its actual form,
is composed by thirty-four questions divided into four main areas,
mentioned above.
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11.5.1 General Awareness, Age and Education

Firstly, we asked our respondents, if they ever heard about key terms
related to the 4th industrial revolution. As presented in Fig. 11.2, the
term “mass customization” is not known by almost 60% of respondents,
while, which is more important, the term “Industry 4.0” is unknown to
49.6% of respondents. Rather than focusing only on simple percentage
points-presentations of answers observed, we examined and focused
mainly on dependencies between key answers on a statistically significant
basis, as presented further in this chapter.

Before examining key aspects of this survey, we took the first step
examining dependence between age, education, and such awareness. In
all tables below the Chi-square statistic (χ2) and the p-value is presented
for each row question, as an inevitable assumption for further column
proportions comparison. χ2 refers to Pearson’s Chi-square statistic value,
obtained by the Chi-square test in SPSS, which tests the hypothesis that
two variables (row and column) are independent. p-value refers to the
significance value, which has the information we are looking for. The
lower the p-value, the less likely it is that two variables are unrelated.

Fig. 11.2 Awareness in general regarding I4.0 related terms (Adapted from
Safar et al. [2020])
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When the significance value is less than 0.05, we can conclude that there
is a relationship between two variables. To understand the relationship
between row and column variables we examine the crosstabulation tables
with results of the column proportions tests. As we mentioned in the
previous section, the column proportions test shows whether the propor-
tion in one column is significantly different from the proportion in the
other column. The test assigns a letter key (A, B, C) to each category
reported in column variables. We used three significance levels: 0.05*;
0.01**; 0.001***. Column proportion tests are performed by z-test and
tests are adjusted for all pairwise comparisons within a row of each inner-
most sub-table using the Bonferroni correction (see Sedgwick 2012).
Below we provide Table 11.2, where the statistically significant rela-
tionship between answers “No” to above-mentioned general awareness
questions and education “Upper Secondary and lower ” can be observed.
We find this in line with basic logic that ongoing and deeper educa-
tion opens possibilities and provides information about new approaches
and cutting-edge trends. Similarly, we find a logical relationship within
our answers, that higher education (Doctorate, Medical or Law degree
or higher ) goes with a higher age of the respondent. However, we
consider the fact, that 46.4% (45.3%) of the group “Upper Secondary and
lower ” answered, “No” when asked about “Cloud solutions” (“Internet of
Things”), as a result of teaching plans that are not updated sufficiently,
not the respondents’ inability to learn about possibilities linked to I4.0.

In Table 11.2, the column proportions test assigns a letter key, (A) or
(B), to each category of question Q10-Q17. (A) refers to the answers
“No” and (B) to the answers “Yes”. The row variables are “Age” and
“Education”, which have four categories of answers. The two-sided
asymptotic significance of Chi-square statistics adjusted by Bonferroni
correction is less than 0.05* in all comparisons except of comparison
between “Age” and “Mass Customization” (p-value 0.100). The p-value
(0.000***) is less than 0.001, therefore statistically significant. For the
column proportions test associated with the age group “25 or below” and
the answers to question Q10, the B key appears in the column “No”.
Thus, we can conclude that the proportion of respondents aged “25

or below”, who answered the question Q10 about cloud solutions nega-
tive, is greater than the proportion of respondents answered the question
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Q10 positive (aged “25 or below”). The same results are listed between
the respondents aged “25 or below” and other questions except for Q11
regarding mass customization. For the tests associated with “Education”,
the results indicate the same in the case of “Upper Secondary and lower ”
education for all questions Q10-Q17.
We would like to highlight the relationship between the age group

“25 or below” and answers “No” to general questions. In absolute terms,
56.0%, and 41.4%, respectively, of the group “25 or below” answered
“No” to questions addressing Industry 4.0, and IoT, respectively. We
consider this as a very poor informational level especially within the
young and flexible group of workers entering labour market. On the
contrary, 79.8% (46.6%) of this group is using WhatsApp (Facebook)
almost daily, therefore, we cannot explain this level of awareness as a
result of insufficient conditions for obtaining information or being digi-
tally isolated. Motyl et al. (2017) surveyed more than 460 students at
three different universities in Italy about the Industry 4.0 concept. The
authors point out the importance of the digital behaviour of young
people, whose relationship with the digital world and services are very
important for their further social, but also economic development, ulti-
mately for the development of the region or country. We agree with the
authors that in today’s environment it is important to empower a broader
knowledge of the general I4.0 concepts and bring well-structured action
plans into the educational process. These conclusions should emphasis,
on the one hand, the role of education, and the SMEs on the other,
which are dependent on an educated workforce in the terms of I4.0 and
IoT.

11.5.2 Expectations of Importance for SMEs

The second part contains information about the importance of several
aspects of doing business from the perspective of respondents, consid-
ering SMEs. We present Fig. 11.3 with questions Q18, Q21, Q22, and
Q23. We observed a relatively high proportion of responses without
any clear opinion regarding each question, while almost one-quarter of
respondents consider investing in the training of workers as “Not at
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Fig. 11.3 The answers to the questions Q18, Q21–Q23 (Adapted from Safar
et al. [2020])

all important ”, while almost 40% of respondents considered business
transformation towards smart manufacturing as very important.

In Table 11.3 below, each column refers to the awareness question
mentioned above, and each row refers to questions regarding IoT, I4.0,
smart manufacturing, e-commerce, and investing in workers’ education.
We then expected the row questions (Q18, Q21–Q23) and column

variables (Q10–Q17) would suggest some proportional relations. The
fact is, that almost in all situations (where the questions Q18, Q21–Q23
were answered “No opinion”, respectively, “I do not know”), the propor-
tion of respondents, who answered the questions Q10–Q17 negatively
is greater compared to the proportion of participants who responded
positively to these questions. We argue that such statistical evidence
of an inability to form an opinion or express expectation stems from
an obvious lack of information. On the contrary, the proportion of
respondents, who answered the questions Q10–Q17 positively is greater
compared to the proportion of respondents with negative answers, if we
are considering answers “Very important ” or “Fairly important ” regarding
questions Q18 and Q21–Q23. A possible and logical explanation could
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be, that respondents realize the importance of successful transforma-
tion of the industries due to previous, at least basic, knowledge about
questioned aspects. Special attention was given to the possible relations
between answers “Not at all important ” to questions Q18, Q21–23,
and questions Q10–Q17 that were answered as “No”. The proportion
of respondents answering questions Q12, Q14, and Q15 as “No” that
also answered Q22 (regarding approaching smart manufacturing from
SMEs perspective) as “Not at all important ” was significantly higher
than the proportion of respondents answering Q12, Q14, and Q15 as
“Yes”. This brings us to the conclusion, that a better informational level
should provide workers and customers with better tolerance towards
emerging changes in business and network models throughout SMEs.
In total, 10.3% of respondents answered Q22 as “Not at all important ”,
14.4% answered “Slightly important ” and 24.1% answered, “No opinion”
(or “I do not know”), which makes together 48.8%. We can observe a
similar relationship between answers “No” to Q12 and Q14 and answers
“Not at all important ” to question Q18 addressing the importance of
implementation of IoT and I4.0 from the SMEs perspective. Also, the
relationship between respondents answering Q13 regarding I4.0 as “No”
and Q21 addressing investing in training workers answering as “Not
at all important ” is alarming. This could be seen as a lack of infor-
mation about inevitable changes in the coming years which translates
into unclear visions concerning the crucial role of appropriate education
and training for current and potential employees. This is backed up by
the evidence in Coşkun et al. (2019), Benesova and Tupa (2017), and
Schuster et al. (2016), through which the authors conclude that proper
education and requalification is necessary especially regarding current
dynamics throughout the industries.
Responds to the questions Q19, Q20, and Q25 are presented further

in Fig. 11.4. The respondents were able to choose one of five options:
“No”; “Rather no”; “No opinion” (referring also to “I do not know”); “Rather
yes”; “Yes” . In each of these questions, we can see a high proportion
of respondents who replied all questions with the “No opinion” (“I do
not know”). In Q19 it was more than 32% of respondents, in Q20
more than 33% and in Q25 more than 21%. This again points towards
a lack of information resulting in the inability to form an opinion
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Fig. 11.4 The answers to the questions Q19, Q20–Q25 (Adapted from Safar
et al. [2020])

regarding the issue. On the other hand, the answers “No” and “Rather
no” opened further questions that we attempted to examine. Within the
age group “25 or below”, more than 16% of respondents think that IoT
concept will be ineffective for South India’s SMEs. Almost 34% of the
respondents within this group reported “No opinion”. Examining the
performance of this group also on other questions, we observed nearly
17% of the respondents claiming the SMEs in South India are not ready
to implement IoT and I4.0 concept, and as many as 36% of the respon-
dents were unable to make a judgement. For more than 27% of the
respondents aged “25 or below”, the I4.0 concept is personally unim-
portant. More than 24% of respondents from the whole sample do not
consider the IoT and I4.0 concept as important from a personal point of
view.
These results are further examined against general awareness in

Table 11.4. Similarly, we applied the column proportions test. For each
combination of testing, we also point to the value of the asymptotic
significance statistic (p-value), which in all cases is less than 0.05* level
and thus variables are related. This table includes also a comparison
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of the answers to question Q34, which is focused on whether respon-
dents expect any Smart City in South India within the next 10 years.
In proportional testing, we found that in three cases (Q12, Q14, and
Q17), the p-value is higher than the confidence level 0.05* (0.100; 0.091;
0.234). In such cases, we consider these variables as independent.
We highlight a high portion of “No opinion” (“I do not know”) answers

observed within the set of questions Q19, Q20 and Q25, related to
answers “No” (questions Q10–Q17). A similar pattern was observed and
described in Table 11.3. One concern could be potential complexness
or difficulty of questions Q19 and Q20, therefore, forming a substan-
tiated opinion could be harder for respondents. On the contrary, the
inability to take a personal stance towards I4.0 or IoT we explain as
lack of sufficient information, as described previously. Additionally, on
a personal level, implementation of I4.0 and IoT (Q25) is not impor-
tant for respondents answering Q12 and Q13. In total 24.3% (7.6%) of
respondents answered “No” (“Rather no”) to a question Q25.
Regarding question Q34, where respondents were asked whether they

see any perspective of Smart City transformation within the region in
the next ten years, almost 74% of the participants responded positively
towards the idea of Smart City transformation. These responses seem to
be rather overconfident, in contrast to other studies (Goswami 2016; Iyer
2018) examining the current state of the art in India. Putting this ques-
tion in the context of questions Q10–Q17 results in similar outcomes as
for previous sets of questions, where negative answers to Q10–Q17 are
related to negative answers addressing Smart City. On the other hand,
the proportion of respondents answering Q34 positively, that answered
also Q10–Q17 positively, is higher on the statistically significant basis
than the proportion of those who answered Q10–Q17 negatively.

11.5.3 Living Conditions Effects Expectations

Moving towards the next set of questions, Fig. 11.5 summarizes the
performance of respondents regarding the questions Q27–Q33, and
consequently their opinions on how the IoT and I4.0 will affect several
aspects of their lives. The scale of responses used for this set of questions
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Fig. 11.5 Questions Q27–Q33

consists of five levels: “Negative”; “Rather negative”; “No opinion” (“I do
not know”); “Rather positive”, “Positive”. Same as for previously exam-
ined sets of questions, a high frequency of “No opinion” answers can
be observed. More than 25% of respondents cannot express opinions
or expectations of how the 4th industrial revolution will affect the social
and economic aspects of their lives in the region. We observed more than
10% of respondents expressing the opinion that IoT and I4.0 could have
a negative impact on each questioned aspect of their life. Examining only
the age group “25 or below”, more than 16% of respondents think that
IoT and I4.0 will impact their living environment negatively. To add on,
almost 30% within the same age group answered: “No opinion” (“I do
not know”).
On the other hand, over 25% of the respondents within the age group

“25 or below” expect a positive impact of IoT and I4.0 on their living
environment. Questioning expected impact on salaries, more than 26%
of respondents aged “25 or below” expect the I4.0 will impact their salary
positively. Conversely, nearly 15% of respondents within the same age
group express an opinion, that IoT and I4.0 will have a negative impact.
Almost 28% of respondents aged “25 or below” picked “No opinion”
(“I do not know”). In general, 35% of all respondents believe that IoT
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and I4.0 will have a positive impact on their personal life, while 27% of
the total participants cannot express opinions or expectations of how the
4th industrial revolution will impact their personal life. Similarly, if the
possible effect of IoT and I4.0 on the working environment is concerned,
27% of respondents answered: “No opinion” (“I do not know”). However,
11% of all respondents expect a negative impact of IoT and I4.0 on
employment in the South India region, and nearly 32% have no opinion
regarding the impact on employment. To add on, 12% of all respondents
think that IoT and I4.0 will negatively affect the economic development
of the South India region, while almost 26% of respondents answered:
“No opinion” (“I do not know”).

As for previous sets of questions, we observed in Table 11.5 and
Table 11.6 the same pattern for dependences between answers “No”
to general awareness questions and “No opinion” (“I do not know”)
to questions Q10–Q17. Similarly, for those respondents having prior
information about IoT and I4.0 we observed rather positive answers to
questions Q10–Q17. Conducting similar research in other regions could
provide us with comparable data within the country. However, we find
mainly company-oriented questionnaire-based researches also for other
emerging countries, which is limiting our space for confrontation of
obtained results.

Regarding questions addressing effects on community and salary, a
higher proportion of respondents without prior information about IoT
and I4.0 expressed “No opinion”, and a higher proportion of respondents
with previous knowledge about IoT and I4.0 expect a positive impact on
the community they are living in and the salaries.
We observed that there is a higher proportion of respondents, who

answered “No” to question related to IoT (Q12), expect a negative
impact on their personal lives (Q29) than the proportion of respondents
answering Q12 positively. We find it more interesting, that a rather nega-
tive impact on personal life (Q29) is expected from a higher proportion
of respondents with prior knowledge of smart manufacturing (Q14).
Similarly, a higher proportion of respondents already familiar with mass
customization (Q11) expect a rather negative impact on their working
lives. Rather a negative impact of IoT and I4.0 (Q31) expect a higher
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proportion of respondents with prior information about mass customiza-
tion (Q11), I4.0 (Q13) and smart manufacturing (Q14). Regarding
employment (Q32), the negative impact is expected from the higher
proportion of respondents without prior information of IoT (Q12) than
from those with such information. On the contrary, we cannot satisfac-
torily explain the negative expected impact on employment from respon-
dents with prior information of “5G ” (Q16). Addressing economic
development in the South India region in general, a higher proportion of
respondents without prior information about IoT (Q12) and I4.0 (Q13)
expect negative impact compared to respondents having such previous
information.
Thus, we find the implementation of any I4.0 related features and

organization or network models challenging from a non-technical point
of view, if respondents’ expectations are negative towards key aspects of
their lives. On the other hand, throughout each set of questions, we
observe a significantly higher proportion of respondents expecting rather
positive impacts within questioned aspects, that have previous knowledge
or information about key terms addressed in the first part compared to
those without such information. To add on, respondents with previous
experience with IoT and I4.0 expressed positive expectations with a
higher frequency compared to those without such experience. On the
contrary, we consider some responses to questions addressing Smart cities
in South India (Q34), or readiness of SMEs for implementing IoT and
I4.0 (Q20), as rather over-confident, considering current state of art not
only in South India (Iyer 2018). Such observations could however stem
from possible drawbacks as sampling error. Thus, we recommend further
examination of the mentioned region because of its huge demographic
potential. Possible improvement of the conducted research should be
expanding the sample or expert surveys with representatives of employee
associations and other social parties. Because of scarcity in existing litera-
ture, we also find contribution in examining other regions and emerging
countries from presented perspectives.
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11.6 Conclusions

In this chapter, we attempted to examine general awareness, opinions,
and attitudes of South India’s inhabitants towards the Industry 4.0
and its features. By conducting a survey, we gathered unique answers
containing crucial information about the current state of art regarding
addressed issues the same as future expectations. Besides simple counts of
answers, we provided also testing of interdependencies between general
awareness questions and several sets of questions addressing various
issues.
The main findings suggest that general awareness is quite low (almost

50% of respondents have no prior information of Industry 4.0), which
consequently leads to the inability to form any opinion regarding effects
of such new trends on working and personal life, same as on living
and business environment. Respondents with insufficient knowledge
of IoT and I4.0 then tend to answer negatively regarding questions
about possible effects on their lives or salary, or they are unable to
form an opinion regarding addressed aspects. On the contrary, respon-
dents possessing prior information or knowledge regarding IoT and I4.0
expressed positive expectations in general.
Based on examined interdependences, we argue that proper educa-

tion and relevant information dissemination is non-technical, however
crucial, to form an applicable organization and network models as a part
of the transformation process of the current environment in South India
towards Industry 4.0.
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