
CASE STUDIES

Potential based ranking of sectors identified in ‘Make in India’
initiative using fuzzy AHP: the academicians’ and industry
professionals’ perspective

Milind Jaiwant Sakhardande1 • Rajesh Suresh Prabhu Gaonkar2

Received: 27 June 2020 / Revised: 26 November 2020 / Accepted: 5 December 2020 / Published online: 8 February 2021

� The Society for Reliability Engineering, Quality and Operations Management (SREQOM), India and The Division of Operation and

Maintenance, Lulea University of Technology, Sweden 2021

Abstract The COVID-19 pandemic is creating economic

disruption worldwide affecting the global supply chains.

India has to move ahead in these testing times with a focus

on improving internal supply chains in particular. Indian

service sector has been a major contributor to GDP share.

But despite a huge talent pool of educated and skilled

workforce, the country lags in manufacturing. The Indian

government has its initiative of ‘Make in India’ with

objectives of investments leading to job creation and GDP

growth in twenty-five manufacturing sectors. The response

to this initiative has been slow as the country has to cope

up with political, economic, social, technological, legal,

and environmental challenges. The pandemic outbreak is

proving to be an additional hindrance. The authors feel that

the ranking of the twenty-five sectors based on potentials

will be an added advantage to the investors. In this paper,

the authors have used the technique of the Fuzzy AHP to

rank the identified sectors based on the potentials. The

results are compared with the superstar sectors proposed by

the Government. As seen in the past, most of the research is

carried out by academicians, and decision making is based

on inputs of academicians and/or industry professionals.

The authors have analyzed the perspectives of

academicians and industry professionals in this paper to

address the gap in decision making.

Keywords Fuzzy analytical hierarchy process (FAHP) �
Pairwise comparison � Academicians-industry

professionals gap � Correlation � Manufacturing sector �
‘Make in India’ � Supply chain � Pandemic

1 Introduction

The Indian Government introduced ‘Make in India’ in

2014 with objectives of job creation and GDP (Gross

Domestic Product) growth in twenty-five manufacturing

sectors (DPIIT 2014). The initiative targeted skill

enhancement, foreign investments and development of

well-organized infrastructure. But post-launch, the initia-

tive did not gain the boost as expected. In the existing

situation of the COVID-19 (Corona virus disease of 2019)

pandemic, most of the countries have plans to shift their

business from existing locations creating the right situation

for India to grab the opportunity (Rooks 2020). However,

the authors feel that there is a need to recognize potentials

for targeted twenty-five sectors identified by the govern-

ment in the context of supply chains.

1.1 Research motive

The current pandemic has disrupted global supply chains

that have forced thousands of industries across the world in

the temporary shutdown of their assembly lines including

India (Agrawal et al. 2020). India needs to move ahead

despite such issues and challenges. The following sections

present the scenario.
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1.1.1 ‘Make in India’ amidst global supply chain

disruption due to pandemic

Epidemic outbreaks lead to risks like long-term supply

chain disruption, propagations, and high uncertainty (Iva-

nov 2020). India has been on a world manufacturing sce-

nario in recent years with the announcement of ‘Make in

India’ in 2014. In the current pandemic situation, many

business houses will be looking for the least resistance

alternatives. India stands a chance to grab this big oppor-

tunity, undertaking broad-based structural reforms, despite

its lockdowns and economic challenges (Inamdar 2020).

Resilience, strategic agility, and entrepreneurship will be of

prime importance in the current pandemic situation (Liu

et al. 2020) and India needs to focus on these aspects.

1.1.2 Political, economic, social, technological, legal

and environmental challenges

Though the pandemic can work as an advantage to India,

the country has its challenges. The authors have identified

fifty-seven factors affecting facility location using Political,

Economic, Social, Technological, Legal, and Environ-

mental (PESTLE) analysis which is the major strategic

decision in supply chain network design (Sakhardande and

Prabhu Gaonkar 2017). The major areas of focus identified

are land, labour, liquidity, and laws as per the recent

announcement by Prime Minister Shri. Narendra Modi for

stabilizing the economy and inviting foreign investor

partners for ‘Make in India’ progress as reported in Busi-

ness Today (2020). The authors feel that the potential

based ranking of sectors identified in ‘Make in India’

should be done on PESTLE identified factors.

1.1.3 Identification of potential in the announced sectors

The Indian government has identified twenty-five manu-

facturing sectors for the ‘Make in India’ initiative. Sec-

ondly, amongst these twenty-five, superstar sectors are also

identified. However, amidst the challenges, analysis lead-

ing to the identification of the potential for manufacturing

and future growth in each sector needs to be carried out.

1.1.4 Decision making by academicians and industry

professionals

It is seen that most of the research in the decision-making

field is carried out in academic institutions. Often, the

decision making by academicians does not guarantee

optimal results as their viewpoints are mostly based on

theories, whereas the industry professionals make judg-

ments’ based on practical aspects. In many research

applications, the decisions are directly taken based on the

experts’ opinions not accounting for the decision-makers’

field i.e. either academic or industry. Many times it is a mix

of both. The authors feel that the viewpoints of academi-

cians and professionals should be considered separately for

gap identification and then analyzed as a mix for better

understanding.

1.2 Research goal

The authors feel that there is a need to identify the potential

for manufacturing and future growth in the twenty five

sectors. In this paper, the authors have used fuzzy AHP to

rank the sectors identified by ‘Make in India’ based on the

views of academicians and industry professionals. The

paper is divided into the following sections. Section 2

briefly reviews the existing literature. The proposed

approach with a case study of the ranking of sectors based

on separate and combined views of academicians and

industry professionals is presented in Sect. 3. Section 4

shows the results and discussions on results. The results of

the case study are compared further with the superstar

sectors identified in ‘Make in India’. The conclusions are

discussed in Sect. 5 at the end.

2 Literature review

The authors have reviewed literature in the context of the

following:

2.1 Indian manufacturing scenario

There have been mainly two breakthroughs in the Indian

industrial policies, the first being in 1965–1966 which

emphasized heavy industries and the second in 1984–1985

for major changes concerning liberalization (Singha and

Gayatri 2010). After the 1984–1985 deregulations, there

was no proper product-wise categorization in various parts

of the country despite the expected growth of industries

concerning the products (Athreye and Kapur 2006). Indian

manufacturing sectors have to overcome major hurdles like

poor policy decisions, lack of protection from foreign

competition, absence of competitive domestic industries,

and several other regional factors for growth and produc-

tivity improvements (Kanda 2015). In recent years, new

land and labour laws along with infrastructure improve-

ment have given a boost to the manufacturing sector in

India (Mehta and Rajan 2017). Sharma and Kodali (2008)

have proposed various frameworks that include elements

like leadership, manufacturing strategy, supply chain

management, world-class maintenance systems, etc. and

initiatives like knowledge management, flexible processes,

and innovative product planning to account for the
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changing manufacturing scenario. The manufacturing sec-

tor has the potential to enhance its share in the economic

development of the country (Luthra et al. 2013).

2.2 ‘Make in India’

‘Make in India’ is an initiative to make the country world’s

largest manufacturing center (Majumdar 2014). In the

present pandemic conditions, India has a chance to lure

low-end manufacturers that are planning to move their

businesses overseas from other countries. India is at the

cradle stage in the manufacturing sector and has plans for

elementary manufacturing over the decade. However,

Indian industry authorities have emphasized the need of

implementing technology and digitalization to the manu-

facturing domain rather than depend entirely on cheap

labour to make the initiative successful (Dhyani and Sax-

ena 2015). India has cross-cultural issues (Lees and Khatri

2010) which need to be sorted. The potentially high impact

of an acceleration of formal-sector manufacturing should

serve as motivation for the Indian government at all levels

to push hard toward the goal (Green 2014). Within all the

advantages and limitations, the Government of India is

thriving hard to rebuild the manufacturing sector through

the ‘Make in India’ initiative. The twenty-five sectors

recognized in ‘Make in India’ are Automobiles, Auto

components, Aviation, Biotechnology, Chemicals, Con-

struction, Defence manufacturing, Electrical machinery,

Electronic system design and manufacturing, Food pro-

cessing, IT and BPM, Leather, Media and Entertainment,

Mining, Oil and Gas, Pharmaceuticals, Ports, Railways,

Renewable energy, Roads and highways, Space, Textiles,

Thermal power, Tourism & Hospitality, and Wellness.

Amongst these, Pharmaceuticals, Renewable energy,

Roads and highways, Electronic system design and man-

ufacturing, Food processing, and Automobiles are men-

tioned as superstar sectors (DPIIT 2014).

2.3 Research perspectives of academicians

and industry professionals

Academicians should work hand in hand with government

and industry professionals for innovative solutions. The

Collective research will lead to resilient societal outcomes

that will benefit mankind (Wowk et al. 2017). Researchers

have proved using forecasting methods case study that

there is a similarity in the responses given by academicians

and industry professionals. But, although the general out-

come of this survey is that the same criteria are used by

both groups, a certain lack of agreement still exists within

each group (Carbone and Armstrong 1982). An Apparel

industry case study carried out by Wright et al. (2002)

represents the disparity of thought in the decision making

of academicians and industry professionals. The gap in

decision making between members of Industry and aca-

demia has been addressed on several occasions. While

some think it is expanding, others consider it important for

insightful research and speculations (Bartunek and Rynes

2014).

3 Proposed approach and case study

3.1 Fuzzy AHP

Fuzzy AHP (FAHP) has found a lot of importance in

numerous applications. Fuzzy set theory (Zadeh 1965),

introduced to represent vagueness, was extended for gen-

eral decision-making applications by Bellman and Zadeh

(1970). Van Laarhoven and Pedrycz (1983), the pioneers of

FAHP, suggested Triangular Fuzzy Numbers (TFNs) for

pairwise comparisons. In this paper, a fuzzy geometric

mean method (Buckley 1985) has been used. The experts

identified were asked to carry out pairwise comparisons of

twenty-five sectors. The FAHP scale as shown in Table 1 is

used for pairwise comparisons.

3.2 Case study

The twenty-five sectors identified in the ‘Make in India’

initiative, if ranked will provide a better picture to the

investors in terms of potential. The authors have used

FAHP for the ranking of these sectors. The decision makers

are either academicians and/or industry professionals in

research problems. The academicians are strong in theories

whereas industry professionals are practical oriented. Lit-

erature states that there exists a gap in the decision making

of the two fraternities. The authors feel that there is a

strong need to identify this gap and minimize its effect in

decision making. Hence the case study is divided into three

sections i.e. one with academicians, second with industry

professionals and the third case is a mix of decisions of

both. Results are further analyzed for correlation.

Table 1 FAHP scale (Kabir and Ahsan Akhtar Hasin 2012)

Linguistics term Acronym TFN

Equally important EI (1, 1, 3)

Weakly Important WI (1, 3, 5)

Essential or strongly important SI (3, 5, 7)

Very strongly important VSI (5, 7, 9)

Extremely preferred EP (7, 9, 9)
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3.3 Calculations

Table 2 shows the summary of responses along with the

details of the experts. In theory for best consistency, the

Consistency Ratio (CR) has to be less than 0.1(Saaty

1977). But it is seen in literature that CR up to 0.2 is also

tolerable for higher-order matrices (Wedley 1993). As the

matrix is of higher order, the expert responses with CR’s of

less than 0.2 are considered for further analysis. The lit-

erature reviewed (Alinezad et al. 2013; Ertuǧrul and Kar-

akaşoǧlu 2008; Hsu and Chen 2007; Kiani Mavi 2014; Lee

and Seo 2016; Low and Hsueh Chen 2012; Mangla et al.

2015; Moghimi and Anvari 2014; Hanine et al. 2017; Haq

and Kannan 2006; Singh et al. 2018; Yazdi 2017) shows

that the number of experts chosen varies from 1 to 42. As

FAHP is not a statistical method, the sample size is not

standardized (Fu et al. 2010). Also, there is no mention of

the number of experts and/or their respective fields in some

FAHP applications (Kwong and Bai 2002; Taha and Ros-

tam 2012; Wang and Wu 2016; Deshmukh and Sunnapwar

2019). In this case study, thirty responses from academi-

cians and thirty five responses from industry professionals

were received and checked for consistency. Alonso and

Lamata (2006) have proposed Random Index (RI) for

calculating CRs up to matrix size of thirty nine and further

proposed an equation for calculating RI for matrices of

order size higher than thirty nine. As twenty five sectors

need to be ranked, the size of the matrix will be twenty

five. The value of the Random Index (RI) used for calcu-

lating the CR for a matrix order size of twenty five is taken

as 1.6624 from the Random Index Table of Alonso and

Lamata (2006). In total forty responses, i.e. twenty aca-

demicians and twenty industry professionals with CR

below 0.2 are taken for the analysis. Table 3 shows the CRs

of the chosen responses. Tables 4 and 5 show a sample

paired comparison matrix of academician and industry

professionals respectively. Tables 6 and 7 show a sample

calculation of weights of academicians and industry pro-

fessionals respectively.

Table 8 shows the final ranking of sectors based on the

sum of weights of respondents for all three cases.

4 Results and discussions

4.1 Data ranking

The authors have considered only the respondents who

satisfy CR criteria for data analysis and ranking. The

ranking of the data is as per the calculations in FAHP based

on expert’s weights, as shown in Table 8. The ranking will

Table 2 Summary of responses of pairwise comparisons

Respondents

category

Pair wise

comparisons

received

Pair wise

comparisons with

CR\ 0.2

Work experience Industry/field

Years Number

of

experts

Industry

Professionals

35 20 10–19 2 Mining, air conditioning, hospitality, agro chemicals, oil & gas,

IT, defence, pharmaceuticals, nuclear power, packaging,

healthcare, food processing, chemical, ship building, textiles
20–29 9

30–39 5

40 &

above

4

Academicians 30 20 10–19 4 Mechanical, metallurgy, maritime, electrical, computer science, IT

20–29 11

30–39 4

40 &

above

1

Table 3 CRs of responses

Academicians Industry professionals

S. no CR S. no CR S. no CR S. no CR

1 0.0896 11 0.0501 1 0.0872 11 0.0501

2 0.1093 12 0.0712 2 0.1529 12 0.1183

3 0.0772 13 0.1383 3 0.1007 13 0.0632

4 0.1564 14 0.1243 4 0.1551 14 0.0942

5 0.0638 15 0.1420 5 0.0752 15 0.1293

6 0.1383 16 0.1798 6 0.0331 16 0.1059

7 0.1250 17 0.0896 7 0.0896 17 0.1250

8 0.1759 18 0.0939 8 0.1013 18 0.1305

9 0.1688 19 0.1653 9 0.1644 19 0.1250

10 0.0983 20 0.1731 10 0.1661 20 0.1886
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provide an insight on investment opportunities in potential

sectors. One of the goals of this paper is to identify the gap

between the decision making of academicians and industry

professionals. It is seen that there is not much difference of

opinion in ranking between academicians and industry

professionals for almost one-third of the sectors. There is

the highest level of agreement for ranking of sectors like

Biotechnology, Electronic system design and manufactur-

ing, IT and BPM, Leather, Mining, Oil & Gas, Pharma-

ceuticals, Ports, Renewable energy and Wellness. On the

contrary, rankings of sectors like Construction, Chemicals,

and Tourism and hospitality show a high level of dis-

agreement. The top five sectors according to industry

professionals are Wellness, Pharmaceuticals, Renewable

energy, Tourism & Hospitality, and Food processing

whereas Renewable energy, Pharmaceutical, Construction,

Wellness, and Roads and Highways are ranked as top five

sectors by the academicians. Therefore we can observe

there is an agreement in the importance of the three out of

the top five factors. The top five sectors according to the

combined opinions are Pharmaceuticals; Renewable

energy, Wellness, Railways, and Road and highways. We

observe that three of the five factors are similar to those

given by academicians and industry professionals. This is

because the construction and food processing sectors have

been given less importance by the professionals as com-

pared to the importance given to the Tourism & Hospitality

sector by the academicians. Railways sector makes it to top

five in combined decision as in both the individual ranking

it is placed at sixth position.

4.2 Data correlation

To quantify the gap between decisions by the academicians

and the industry professionals we evaluate the Spearman’s

correlation coefficient and Kendall’s tau (Van den Berg

Table 4 Sample paired

comparison matrix of an

academician

Automobiles Auto Components Aviation Biotechnology Chemicals

Automobiles 1, 1, 1 1, 1, 3 1, 3, 5 1, 1, 3 1, 1, 3

Auto components 1, 1, 3 1, 1, 1 1, 3, 5 1, 1, 3 1, 1, 3

Aviation 0.2, 0.3333, 1 0.2, 0.3333, 1 1, 1, 1 0.2, 0.3333, 1 0.2, 0.3333, 1

Biotechnology 1, 1, 3 1, 1, 3 1, 3, 5 1, 1, 1 1, 1, 3

Chemicals 1, 1, 3 1, 1, 3 1, 3, 5 1, 1, 3 1, 1, 1

Table 5 Sample paired

comparison matrix of an

industry professional

Automobiles Auto components Aviation Biotechnology Chemicals

Automobiles 1, 1, 1 1, 1, 3 1, 1, 3 0.2, 0.3333, 1 1, 1, 3

Auto components 1, 1, 3 1, 1, 1 1, 1, 3 0.2, 0.3333, 1 1, 1, 3

Aviation 1, 1, 3 1, 1, 3 1, 1, 1 0.2, 0.3333, 1 1, 1, 3

Biotechnology 1, 3, 5 1, 3, 5 1, 3, 5 1, 1, 1 1, 3, 5

Chemicals 1, 1, 3 1, 1, 3 1, 1, 3 0.2, 0.3333, 1 1, 1, 1

Table 6 Sample calculation of

weights of academicians
Automobiles Auto components Aviation Biotechnology Chemicals

A1 0.051806 0.051806 0.020429 0.051806 0.051806

A2 0.045883 0.045883 0.045883 0.045883 0.045883

A3 0.067131 0.067131 0.032554 0.032554 0.032554

A4 0.086424 0.048144 0.020324 0.048144 0.007907

A5 0.024613 0.024613 0.057718 0.057718 0.057718

Table 7 Sample calculation of

weights of industry

professionals

Automobiles Auto components Aviation Biotechnology Chemicals

P1 0.028567 0.028567 0.028567 0.06238 0.028567

P2 0.045883 0.045883 0.016469 0.016469 0.045883

P3 0.028494 0.062632 0.028494 0.062632 0.062632

P4 0.018183 0.048484 0.018183 0.048484 0.048484

P5 0.024842 0.024842 0.057744 0.024842 0.024842
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2012) as shown in Table 9. The value of Spearman’s cor-

relation coefficient between academicians and profession-

als is 0.7492 whereas Kendall’s tau is 0.5533, suggesting a

strong correlation (Van den Berg 2012; Akoglu 2018).To

strengthen the fact that the combined decision of both the

groups is a better choice than considering the decision from

any one of the two fraternities, we evaluate the correlation

coefficients between combined fraternities and single fra-

ternities. The Spearman’s coefficient and Kendall’s tau

between Professionals and Combined are 0.9238 and

0.7733 respectively whereas those between Academicians

and Combined are 0.9184 and 0.7799. All these values

correspond to a strong correlation, thereby endorsing

combined decision as the best option.

4.3 Comparison with superstar sectors

The Government of India has identified six superstar sec-

tors viz. Automotive, Electronics system design and man-

ufacturing, Renewable energy, Roads & Highways,

Pharmaceuticals and, Food processing to boost the ‘Make

in India’ campaign. Amongst the six superstar sectors,

Table 8 FAHP ranking of sectors (academicians, professionals and combined)

Sector Academicians Professionals Combined

Normalized weights Rank Normalized weights Rank Normalized weights Rank

Automobiles 0.04324 10 0.0373 18 0.0402731 15

Auto components 0.04322 11 0.0393 14 0.04127 13

Aviation 0.0298 22 0.0232 25 0.0265 24

Biotechnology 0.04313 12 0.0395 13 0.04132 12

Chemicals 0.03133 20 0.0437 10 0.0375 17

Construction 0.0484 4 0.0390 15 0.0437 10

Defence manufacturing 0.0426 14 0.0379 17 0.04032736 14

Electrical machinery 0.0455 7 0.0406 12 0.0431 11

Electronic system design and manufacturing 0.0444 9 0.0440 9 0.0442 9

Food processing 0.04309 13 0.0486 5 0.0458 6

IT and BPM 0.0453 8 0.0461 7 0.0457 7

Leather 0.0216 25 0.0238 24 0.0227 25

Media and Entertainment 0.0331 19 0.0328 21 0.0329 20

Mining 0.03130 21 0.0331 20 0.0322 21

Oil and Gas 0.0266 23 0.0272 23 0.0269 23

Pharmaceuticals 0.0557 1 0.0541 1 0.0549 1

Ports 0.0364 17 0.0389 16 0.0377 16

Railways 0.0471 6 0.0465 6 0.0468 4

Renewable energy 0.0536 2 0.0506 3 0.0521 2

Roads and highways 0.0474 5 0.0459 8 0.0466 5

Space 0.0373 16 0.0296 22 0.0334 19

Textiles 0.0336 18 0.0410 11 0.0373 18

Thermal power 0.0263 24 0.0362 19 0.0312 22

Tourism & Hospitality 0.0412 15 0.0493 4 0.0452 8

Wellness 0.0488 3 0.0519 2 0.0504 3

Table 9 Spearman’s correlation coefficient and Kendall’s tau

Academicians and professionals Professionals and combined Academicians and combined

Spearman’s correlation coefficient 0.7492 0.9238 0.9184

Kendall’s tau 0.5533 0.7733 0.7799
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Pharmaceuticals and Renewable energy are ranked in the

top five in all the three cases analyzed as seen in Table 8.

Whereas, Roads & Highways and Electronics system

design and manufacturing find a place in the top ten ranks

in all the three cases. An important point to note is that the

Wellness sector has been given a spot in the top three

rankings in all the cases, but the Government has not

identified it as one of the superstar sectors.

5 Conclusions

Post Independence of India, the service sector has been the

major contributor to the growth of GDP and has over-

shadowed the manufacturing sector. The ‘Make in India’

campaign has been initiated by the government with a

prime focus on boosting the manufacturing sector. In the

current pandemic situation it is critical to focus on the

potential sectors for increasing GDP share through manu-

facturing, therefore ranking the sectors is the primary

objective of this paper. In this paper, the authors have

ranked the sectors identified in the ‘Make in India’ initia-

tive using FAHP. The ranking will help the investors to

choose right sectors for investments. The sectors have been

ranked in three different cases of expert classification, i.e.

academicians, industry professionals, and using combina-

tions to identify whether there is a gap in decision making.

Observing the gap in decision making between the aca-

demicians and industry professionals we can conclude that

the combined decision of both the fraternities is a better

choice than relying on either academicians or industry

professionals. According to the combined ranking, we can

conclude that the six superstar sectors identified by the

government can be ranked in the order as, Pharmaceuticals,

Renewable energy, Roads & Highways, Food processing,

Electronics system design and manufacturing and Auto-

mobiles. Finally, we can conclude that the Fuzzy AHP

ranking approach can be utilized to identify potential sec-

tors like the Wellness sector based on expert opinions,

which might prove to be vital in the current situation.
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