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Abstract: The present research aims to examine 

the growth and instability of the primary 

manufacturing export goods, while incorporating 

the concept of Industry 5.0(Human-AI 

Collaboration) for future improvement. It intends to 

investigate the possible prospects and utilisation of 

Industry 5.0, as well as elucidate the many 

technologies that promotes its implementation. The 

current investigation predominantly relies on 

secondary data. Specifically, data from years 1981 

to 2019 on export earnings categorized by 

product/commodity will be sourced from many 

editions of the Economic Survey published by the 

Ministry of Finance and Government of India, as 

well as the Reserve Bank of India. The evaluation 

of performance was conducted using compound 

annual growth, whilst the quantification of 

variability was accomplished via the use of the 

instability index. This study aims to analyse the 

prospective applications of Industry 5.0 within the 

context of chosen key principal exports. It also 

explores the possibility for human-AI collaboration, 

which might lead to exponential development in the 

Indian manufacturing sector and contribution to 

the expansion of the country's gross domestic 

product. However, there are various obstacles in 

adopting Industry 5.0. completely i.e., financial 

constraints, skilled workforce needs, data security 

concerns, complex regulations, limited internet 

access, and global competitiveness which requires 

collaborative efforts in education, infrastructure, 

regulations, and workforce development to fully 

adopt industry 5.0. 

Keywords: Exports, CAGR, Instability Index, 

Industry 5.0, Manufacture. 

 

I. INTRODUCTION 
Until the 1990s, the United States of 

America, Japan, and Western European countries 

dominated global industrial trade. Following the 

opening of China's economy to international 

commerce in the 1980s, China has emerged as a 

manufacturing powerhouse in recent years, 

surpassing all of the world's major countries. This 

has been accomplished by strong export-led 

development, which has raised China's share of 

global manufacturing exports from 3.0 per cent in 

1990 to 28 per cent in 2018 (United Nation 

Statistics Division). In 2012, China surpassed the 

United States as the world's largest exporter of 

manufactured goods. Manufacturing exports, in this 

context, were critical in promoting the 

manufacturing sector's and economy's growth and 

efficiency. Given the importance of manufacturing 

exports in a country's economic growth and 

development, Indian policymakers should make a 

concerted effort to craft policies that would 

increase India's share of global manufacturing 

exports (Sharma and Kaur, 2015). The relevance of 

the export sector to economic growth and 

development can be seen in the economies of 

Southeast Asia and Latin America, prompting 

economists to emphasise the necessity of exports as 

a growth engine (Wellington et. al., 2015). 

India, on the other hand, has followed a 

distinct path of development, deviating from classic 

growth ideas. Unlike the other industrialised 
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countries, India has followed this unusual growth 

path, leaping straight from agriculture to the service 

sector as the leading contributor to GDP. The 

contribution of the industries sector to total GDP 

has fluctuated the least from 1951 to 2020, 

remaining in the range of 16-29 per cent of GDP 

throughout. This trend in the industries sector is 

concerning since industry and manufacturing are 

the foundations of the economy's actual 

development, both in terms of products output and 

employment of the country's labour force. We need 

to look at manufacturing exports to understand the 

effect of growth and changes in GDP contribution. 

Manufacturing exports absorb surplus unemployed 

person from the agricultural sector and offer them 

job possibilities, and assist to reduce poverty 

(Deshi, 2011).  

However, market-oriented policy changes 

that began in the mid-1980s and continued for the 

past two and a half decades have significantly 

altered India's export structure. Manufacturing 

exports account for the largest percentage of global 

goods exports. Manufacturing exports, therefore, 

provide a significant proportion to India's overall 

merchandise exports. The manufacturing sector's 

proportion in the economy’s expanded from 50 per 

cent in 1985 to 76 per cent in 2001. However, it 

decreased significantly from around 76 per cent to 

59 per cent of total goods export from 2000-01 to 

2007-08. After then, it increased somewhat, 

peaking at around 63.5 per cent in 2014-15. During 

the XI plan, manufacturing exports increased at a 

CAGR of 16.2 per cent. (2007-08 to 2011-12). 

However, since the 12th plan, manufacturing 

exports have been near-stagnant. According to an 

economic assessment, the manufacturing sector 

performed particularly poorly in the two years 

2012-13 and 2013-14, with an average annual 

growth rate of 0.2 per cent. Between 1975 and 

2014, the percentage of manufactured exports in 

the country's GDP rose somewhat, from 14 per cent 

to 17 per cent. As a result, India has set a goal of 

increasing manufacturing's proportion of GDP from 

17 per cent to 25 per cent by 2025 (Economic 

survey, 2013-14). Engineering products, gems and 

jewellery, textiles, and chemicals account for the 

majority of India's manufacturing exports. Other 

technical and labor-intensive sectors, such as 

leather goods and footwear, plastic and plastic 

products,  have seen a considerable increase in 

exports since the mid-1980s. Engineering products 

emerged as the most active industry, expanding 

from 19.5 per cent of total manufacturing exports 

in 2004-05 to 39.8 per cent in 2011-12. Gems and 

jewellery are the second-largest contributor to 

manufacturing export performance, accounting for 

18.3 per cent; Drugs and Pharmaceuticals are third. 

Despite the manufacturing sector's importance to 

the Indian economy, manufacturing exports have 

had a minor influence on the world scale. From 

2000-01 to 2014-15, India's share of global 

manufacturing exports climbed from 0.6 per cent to 

1.7 per cent. From 1991 to 2021, India's exports of 

manufactured goods averaged 518.93 INR billion, 

with a peak of 1931.51 INR billion in October 2021 

and a low of 18.36 INR billion in June 1991. As a 

result, India's increasing proportion of global goods 

exports in general, and manufacturing exports in 

particular, has not reflected her full economic 

strength and potential. There are other factors that 

contribute to this issue, including problems related 

to infrastructure, complications in regulatory 

frameworks, and the need for more innovation in 

industrial processes. If hurdles arise, there are 

potential solutions to overcome these issues. In the 

specific context of Industry 5.0, the integration of 

artificial intelligence (AI) with human capabilities 

may significantly contribute to enhancing our 

manufacturing sector. This collaboration between 

AI and human skills has the potential to play a 

crucial role in effectively tackling the 

aforementioned concerns. Through the use of 

artificial intelligence (AI) within the industrial 

sector, India has the potential to enhance 

productivity, provide superior quality control, and 

optimise the management of its supply chain. The 

use of AI-driven predictive maintenance has the 

potential to mitigate operational downtime inside 

manufacturing facilities, so enhancing the 

efficiency of production procedures and eventually 

augmenting the quantity of superior-grade products 

that can be allocated for international trade. In 

addition, artificial intelligence has the potential to 

greatly augment the process of decision-making. In 

the context of a globalised economy, the need for 

expeditious and data-centric decision-making is 

paramount. AI technologies have the capability to 

provide valuable insights into market trends, 

customer preferences, and supply chain efficiency 

by using sophisticated analytics and predictive 

modelling techniques. These insights have the 

potential to empower Indian enterprises in making 

well-informed decisions, a critical aspect when 

engaging in global competition. One of the 

facilitating factors is the Internet of Things (IoT), 

whereby devices equipped with sensors and 

connection broadcast data to other machines and 

computer systems, therefore automating several 

operations and also gathering substantial volumes 

of novel data kinds (Fukuda, 2019). The use of big 
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data and the Internet of Things (IoT) has already 

shown to be a transformative force in the context of 

Industry 4.0, and these technological advancements 

are expected to have an even more significant 

influence on the subsequent phase of Industry 5.0. 

Furthermore, the use of artificial 

intelligence (AI) in conjunction with human 

capabilities serves to foster and advance 

innovation. Artificial intelligence (AI) has the 

potential to contribute significantly to the field of 

research and development (R&D), facilitating the 

creation of novel and technologically sophisticated 

goods by firms. The use of extensive data analysis 

enables the identification of prospective areas for 

innovation, hence enhancing the efficiency and 

effectiveness of the whole process. 

The use of advanced technologies in 

manufacturing can effectively tackle various 

difficulties, optimise decision-making processes, 

expand the workforce's capabilities, promote 

innovation, and eventually contribute to India's 

economic development and global competitiveness. 

The symbiotic relationship between artificial 

intelligence (AI) and human talents is not only 

significant, but also imperative in order to fully 

harness India's economic potential on the global 

stage. 

In the context of India's manufacturing 

industry, the integration of these factors is essential 

for the expansion of production capacity and the 

sustenance of competitive advantage. This may 

facilitate the nation in expanding its industrial 

capabilities, accessing untapped markets, and 

accommodating a broader spectrum of sectors. 

 

II. Review of Literature 
Paul et al.(2021), "Artificial intelligence in 

drug discovery and development" examines AI in 

the pharmaceutical business. AI accelerates drug 

discovery, improves prediction accuracy, and 

optimizes clinical trials through data analysis. 

Solanki et al. (2022), "Artificial 

Intelligence: New Age of Transformation in 

Petroleum Upstream," which delves into the use of 

artificial intelligence (AI) inside the petroleum 

upstream sector. This article examines using 

artificial intelligence (AI) to enhance exploration, 

drilling operations, and production optimization. 

Shah (2023) "Unleashing The Power Of 

AI: A Paradigm Shift In The Jewellery Industry" 

explains how AI is changing the jewellery business. 

AI transforms design, production, sales, and 

customer service. It allows personalised designs, 

improves production accuracy, and makes 

purchasing more participatory. 

Yadav et,al.(2023), “A Study on Creation 

of Industry 5.0: New Innovations using big data 

through artificial intelligence, Internet of Things 

and next-origination technology policy”, the study 

examined Industry 5.0, which aims to enhance 

production efficiency and user-friendliness by 

merging human experience and innovative 

technology compared to Industry 4.0. It provides 

research-based inquiry with historical context and 

real-world applications like smart healthcare and 

cloud manufacturing.  

 Barataa and Kayserb, (2023), “Industry 

5.0 – Past, Present, and Near Future”, this research 

evaluated previously literature studies in order to 

highlight the three distinct stages of research on 

Industry 5.0 that had been undertaken from the year 

2018. The primary emphasis was placed on circular 

manufacturing practices and the integration of 

digitalization methods that prioritise human well-

being and study contributed to both theory and 

practice by providing clarity on the landscape of 

Industry 5.0 research and by accentuating the 

significance of social objectives in the context of 

digital transformation investments for industries. 

 

Objective of the Study 

The aim of this research is to examine the 

use of modern technologies, including automation, 

artificial intelligence, and the Internet of Things 

(IoT), in order to improve efficiency, productivity, 

and competitiveness within the industry. 

Additionally, the study seeks to identify the 

obstacles that hinder the adoption of these 

technologies. 

 

III. DATA AND METHODOLOGY 
The present study is primarily based on 

secondary data and the data required will be 

collected from various published sources. 

Product/commodity-wise data on export earnings 

for 1981 to 2019 will be taken from various issue 

of Economic Survey, Ministry of Finance and 

Government of India and Reserve Bank of India. 

The data is then classified into four distinct periods, 

with each period's growth and instability being 

quantitatively assessed. 
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 Methodology and Technique of Analysis 

1) Estimation of Growth Rates 

CAGR: Compound growth rates indexes are calculated by fitting an exponential function described as follows: 

                                                          Yt = α β
t
 ε

ut
 

Where Yt is export value in India in time period t. α and β are unknown parameters. u is disturbance term. t is 

time period. The equation can be written in logarithmic form as follows: 

                                                          log Yt = logα + t logβ + ut 

Ordinary least square method is applied to compute the values of unknown parameters log α and log β. 

Thereafter, compound annual growth rate will be enumerated by multiplying the residual, obtained by 

subtraction of unity from antilog of estimated regression coefficient logβ, with 100 (Madnani, 2003) as under: 

                                              CAGR (Y) = (antilog β1 – 1)* 100 

2) Measuring Instability:                                                                  

Instability Index (I) is: 

                               I=
1

log 𝑥̅
∗

√∑ log 𝑥2𝑖−(
∑ log 𝑥𝑖

𝑛
𝑖=1

𝑛
)

2

−log 𝛽2 ∑ 𝑡𝑖
2𝑛

𝑖=1
𝑛
𝑡=1

𝑛−2
∗ 100     

 

This instability index has two advantages. Firstly, 

this is scale independent and can be used for cross 

comparisons. Secondly, the bias entering the 

instability measure due to an element of growth 

gets minimized. 

 

IV. Results and Discussion 
This table provides a thorough and in-

depth examination of the metrics pertaining to 

growth (G) and instability (I) for a variety of 

principal products throughout four different time 

periods spanning from 1981 to 2019. The present 

study illuminates the progression of performance in 

these items over a period of time and offers 

significant insights into their patterns and 

attributes. 

Commencing with the first period (1981-

1990), the data reveals a substantial growth rate of 

42.86 per cent in the category of "Petroleum 

Products," which is undeniably remarkable. 

Nonetheless, the aforementioned expansion was 

concomitant with a rather elevated level of 

instability, quantified at 11.01. This indicates that 

while the sector had development, it also saw 

significant fluctuations throughout this timeframe. 

In contrast, the category of "Organic & Inorganic 

Chemicals" saw a notable growth rate of 21.32 per 

cent, accompanied by a very modest level of 

instability at 4.19. This suggests that the growth 

trajectory of organic and inorganic chemicals is 

comparatively more stable when compared to 

petroleum products. The sector of "Leather & 

leather products" saw a notable growth rate of 

22.56 per cent and shown a comparatively low 

level of instability at 2.23. These figures suggest a 

time of relative stability for this particular industry. 

The jute industry saw a marginal decline of -0.07 

per cent in its growth rate, accompanied with a 

notable level of instability at 10.52, suggesting a 

difficult operating environment. The sector of 

"Gems & Jewellery" saw significant growth of 

26.36 per cent  and shown stability at 1.94, 

indicating a favourable moment for this industry. 

The sector of "Engineering Goods" saw a growth 

rate of 14.88 per cent, exhibiting a moderate level 

of instability at 3.30. This suggests that although 

the development of this sector was steady, it was 

comparatively slower than other sectors. 

 

Table Growth and Instability of Principal Manufacturing Export Earnings: 1981 to 2019. 

                                                                                                                   (Value in Rupees Cr)  

So. Products 1981 to 

1990 

(Period I) 

 

 

G                 

I 

1991 to 

2000 

(Period II) 

 

 

G                 

I 

2000 to 

2010 

(Period 

III) 

 

G                

I 

2010 to 

2019 

(Period IV 

 

 

G                

I 

1981 to 

2019 

(The Whole 

Period) 

 

G                  

I 

1. Petroleum Products 42.86  

11.01 

-12.27  

8.55 

42.73   

1.92 

0.53     

1.97 

25.85     

13.07 

2. Organic & 21.32  22.79   18.35   13.51   18.76      
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Inorganic Chemicals 4.19 1.25 0.45 0.73 7.02    

3.  Leather & leather 

products 

22.56  

2.23 

11.59   

0.96 

7.98     

0.50 

15.77   

1.36 

13.17      

3.91 

4. Jute -0.07  

10.52 

8.11     

2.14 

7.22     

2.55 

0.03    

2.28 

7.34         

3.18 

5. Gems & Jewellery 26.36   

1.94 

20.44   

1.10 

17.11   

0.81 

4.32    

0.44 

18.47       

2.85 

6.  Engineering Goods 14.88    

3.30 

20.76   

1.37 

20.75   

5.80 

10.78   

0.95 

21.16       

3.97 

Source: RBI (Mumbai), Handbook of Statistics on Indian Economy, Various Issues.  

 

During the second period (1991-2000), the 

sector of "Petroleum Products" had a significant 

decrease in growth, amounting to -12.27 per cent. 

This reduction may be traced to a range of 

variables that impacted the industry during this 

period. The level of instability saw a fall to 8.55, 

maybe suggesting a degree of stabilisation despite 

the observed decline. The sector of "Organic & 

Inorganic Chemicals" saw a notable growth rate of 

22.79per cent, along with a reduced level of 

instability at 1.25. These figures suggest a robust 

and comparatively more stable performance in 

comparison to the preceding period. The sector of 

"Leather & leather products" had a deceleration in 

its growth rate, reaching 11.59 per cent, while 

managing to retain a moderately stable operating 

environment, as shown by an instability measure of 

0.96. The jute industry had a growth rate of 8.11 

per cent, accompanied with a rise in instability at 

2.14. This indicates the presence of some obstacles 

encountered by this particular sector. The industry 

of "Gems & Jewellery" saw a notable growth rate 

of 20.44per cent and a drop in instability of 1.10, 

suggesting a favourable phase for this sector. The 

sector of "Engineering Goods" had a notable 

growth rate of 20.76per cent, accompanied by a 

modest level of volatility of 1.37, indicating a 

resilient and reasonably steady performance. 

 During the third period (2000-2010), 

there was a substantial recovery in the growth of 

"Petroleum Products," which saw a notable 

increase of 42.73per cent. Additionally, there was a 

considerable reduction in instability, with a decline 

of 1.92. This improvement in stability may be 

attributed to improved market circumstances. The 

sector of "Organic & Inorganic Chemicals" had a 

decline in its growth rate of 18.35per cent, 

accompanied with a marginal level of instability at 

0.45. These figures suggest a slightly tough though 

stable phase for the industry. The sector of "Leather 

& leather products" had a decrease in its growth 

rate, reaching 7.98per cent. Additionally, it 

exhibited a consistent level of instability at 0.50, 

indicating a generally stable performance. The jute 

industry had a growth rate of 7.22per cent, 

accompanied with a rise in instability to 2.55, 

suggesting the presence of some levels of volatility. 

The sector of "Gems & Jewellery" had a growth 

rate of 17.11per cent with a stability measure of 

0.81, indicating a period characterised by both 

positive growth and stability. The sector of 

"Engineering Goods" saw a substantial growth rate 

of 20.75per cent, which was accompanied by a 

significant rise in instability to 5.80. This may 

suggest an escalation in market dynamics. 

In the fourth period (2010-2019), the 

sector of "Petroleum Products" had a modest 

growth rate of 0.53per cent. Concurrently, the level 

of instability within this sector remained relatively 

low, standing at 1.97. These findings may indicate 

the presence of a mature and stable industry. The 

sector of "Organic & Inorganic Chemicals" saw a 

notable growth rate of 13.51per cent. This growth 

was accompanied by a modest level of instability, 

measured at 0.73, suggesting a good and generally 

stable time for this sector. The sector of "Leather & 

leather products" saw a notable growth rate of 

15.77per cent, but with a little rise in instability at 

1.36, perhaps indicating the presence of some 

obstacles. The jute industry saw a marginal growth 

rate of 0.03per cent, accompanied with a consistent 

level of instability at 2.28. These figures suggest a 

period of stagnation characterised by a steady 

market condition. The sector of "Gems & 

Jewellery" had a growth rate of 4.32per cent, with a 

corresponding level of instability of 0.44, 

indicating a very consistent and steady operating 

environment. Finally, the category of "Engineering 

Goods" had a growth rate of 10.78per cent and 

maintained a stability level of 0.95, indicating a 

favourable although fairly volatile time. 

In summary, the comprehensive 

examination conducted during the duration 

spanning from 1981 to 2019 unveils distinct 

patterns pertaining to each respective product 

category. The category of "Petroleum Products" 
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had a notable increase of 25.85 per cent, but this 

rise was accompanied by a considerable level of 

instability at 13.07, so emphasising the volatile 

characteristics inherent in this particular business. 

The sector of "Organic & Inorganic Chemicals" 

had a notable growth rate of 18.76 per cent, 

accompanied with a modest level of instability at 

7.02. These figures suggest that the industry has 

seen a steady though difficult trajectory. The sector 

of "Leather & leather products" saw a robust 

growth rate of 13.17 per cent, accompanied by a 

moderate level of volatility of 3.91, indicating a 

pattern of steady advancement with occasional 

fluctuations. The jute industry had a growth rate of 

7.34 per cent, accompanied with a moderate level 

of instability at 3.18. These figures suggest a state 

of relative stability with some degree of fluctuation 

in performance. The sector of "Gems & Jewellery" 

saw a growth rate of 18.47 per cent, with a modest 

level of volatility of 2.85, indicating a state of 

relative stability within the industry. Finally, the 

category of "Engineering Goods" had a significant 

growth rate of 21.16 per cent, accompanied with a 

stability factor of 3.97, indicating a consistent and 

excellent performance over the years. The 

aforementioned insights serve as a great basis for 

doing additional research and making informed 

decisions within these goods. 

Catalysing Industry 5.0: Utilising Historical 

Growth and Instability Data for Future 

Possibilities and Industry Challenges 
We may get an understanding of the 

potential for development across sectors by relating 

historical data on growth and instability to the idea 

of Industry 5.0. The term "Industry 5.0" refers to 

the fifth generation of industrialization, which 

emphasizes people-centric strategies, cutting-edge 

technologies, and eco-friendly procedures. In the 

framework of Industry 5.0, study examined how 

the past may teach us about the future of these 

sectors. 

 

Petroleum Products: 
"Petroleum Products" has seen both rapid 

expansion and severe volatility throughout history. 

Future Opportunities in Industry 5.0: Industry 5.0 

places a premium on environmental friendliness 

and sustainability. Renewable energy and biofuels 

are two examples of greener, more long-term 

energy options that might be investigated by this 

industry. By streamlining processes and improving 

supply chain management via automation and big 

data analytics, we can lessen the likelihood of 

disruptions. 

Data analytics plays a crucial role in 

enabling the petroleum sector to make well-

informed choices by using data insights. This 

analytical approach allows for the optimisation of 

several facets of production and distribution within 

the industry. In the context of petroleum products, 

supply chain management plays a crucial role in 

facilitating the efficient and uninterrupted 

movement of these commodities from their origin 

to the ultimate consumers. This process 

encompasses several interconnected activities, 

including procurement, production, logistics, and 

risk management (Solanki, P. et al.). Collectively, 

these practises play a significant role in facilitating 

the effective and dependable distribution of 

petroleum products to end-users. 

 

Chemicals Products (both organic and 

inorganic): 

Based on past performance, this industry 

has shown steady expansion with 

minimal volatility. Industry 5.0 promotes creativity 

in both materials and methods, opening up exciting 

prospects for the future. The combination of 

digitization and cutting-edge chemical engineering 

may produce substances that are less harmful to 

humans and the environment. New uses may be 

discovered via cross-industry collaboration, 

particularly in healthcare and electronics. 

The use of artificial intelligence (AI) in 

several domains of the pharmaceutical industry, 

such as drug discovery and development, drug 

repurposing, enhancing pharmaceutical 

productivity, and conducting clinical trials, has had 

a significant influence. This has resulted in a 

reduction of human effort and the ability to achieve 

objectives within a shorter timeframe (Paul, D et 

al.,) 

The combination of digitalization and 

advanced chemical engineering has the potential to 

develop compounds that provide reduced hazards 

to human health and the environment. The 

objective of this strategy is to use technology and 

innovation in order to develop chemical processes 

and products that possess intrinsic safety, 

sustainability, and environmental friendliness. 

 

 Jute: 
According to the study, jute's development 

was slow and erratic. Industry 5.0's Sustainable 

Future Prospects: Jute is an Ideal Material to Use. 

The market's volatility may be mitigated by the 

industry's capacity to invest in research for novel 

uses, including biodegradable packaging, and to 

make use of automation to boost production 
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efficiency. Through the implementation of product 

diversification strategies and increased investment 

in research and development, the sector may 

effectively mitigate its susceptibility to fluctuations 

in the market. 

The historical progression of the jute 

industry has been characterised by gradual 

advancements and changes in the market. However, 

the emergence of Industry 5.0 presents a hopeful 

trajectory for the future. Jute is often regarded as a 

very suitable material for sustainable uses, notably 

within the realm of biodegradable packaging. By 

means of extensive research, the implementation of 

diversification strategies, and the incorporation of 

automation technologies, the jute industry has the 

potential to align itself with the sustainability 

objectives of Industry 5.0. This alignment would 

result in the production of jute-based goods that are 

not only more ecologically sound but also 

commercially feasible within the contemporary 

market. 

 

Gems and Jewellery: 
This sector has a long history of stable 

expansion. Industry 5.0 promotes individualization 

and customization, which opens up exciting future 

possibilities. Digital innovations, such as 3D 

printing and AI-driven design, may help the gems 

and jewellery business meet consumers' diverse 

tastes without compromising on quality or 

durability.      
AI-driven customizable tools are giving 

jewellery makers new ways to explore options, 

come up with new designs, and push the limits of 

their creativity. Design AI's ability to look at huge 

amounts of data and accurately predict new trends 

is one of its best features when it comes to 

jewellery design. AI programmes help jewellery 

makers make designs that appeal to specific groups 

of people by learning about their likes and dislikes, 

buying habits, and expected future trends (Shah, 

A.) 

 

Engineering Goods: 

Engineering goods maintained robust 

growth with moderate instability. Future Prospects 

in Industry 5.0: Smart manufacturing and 

automation are at the heart of the fifth industrial 

revolution. To improve production efficiencies, 

product quality, and predictability of demand, the 

manufacturing industry may benefit from 

investments in cutting-edge robotics, IoT, and data 

analytics. 

The Internet of Things (IoT) has the 

capacity to revolutionise the engineering products 

sector via the augmentation of operational 

efficiency, enhancement of product quality, 

reduction of prices, and facilitation of creative 

business models. The Internet of Things (IoT) 

facilitates the interconnection of various devices, 

equipment, and systems, enabling the acquisition of 

important data and the implementation of 

automated functionalities. These capabilities have 

the potential to enhance competitiveness and 

promote sustainability within the sector. According 

to a recent article on the [Simplilearn], titled ‘AI in 

Manufacturing: Here's Everything You Should 

Know’ (2023),There is a growing trend among 

manufacturers to use artificial intelligence (AI) 

technologies such as machine learning (ML) and 

deep learning neural networks in order to enhance 

data analysis capabilities and facilitate decision-

making processes. 

Industry 5.0 places emphasis on the 

principles of environmental friendliness and 

sustainability across several industries, including 

petroleum products, chemical products, jute, gems 

and jewellery, and technical items. Petroleum 

products have the potential to contribute to the 

development of renewable energy sources and 

biofuels, while chemicals products may prioritise 

the production of environmentally conscious, safer, 

and sustainable goods. Jute, a material 

characterised by a gradual development process, 

has the potential to connect with the sustainability 

goals of Industry 5.0 via the implementation of 

research initiatives, diversification strategies, and 

automation technologies. Digital advancements 

such as 3D printing and AI-driven design may be 

used in the gem and jewellery industry to cater to 

the evolving tastes of consumers. The use of smart 

manufacturing, automation, and the Internet of 

Things (IoT) may provide significant advantages 

for engineering products, including enhanced 

productivity, improved product quality, and 

increased predictability of demand. Industry 5.0 

technology has significant opportunities for 

addressing product-related difficulties while 

encouraging growth and stability in 

manufacturing sectors. Nevertheless, it is 

imperative to strategically and ethically incorporate 

these technologies, considering concerns regarding 

data privacy and security, while simultaneously 

optimizing their advantages. 

 

V. CONCLUSION 
The comprehensive examination 

conducted in the duration spanning from 1981 to 

2019 unveils distinct patterns pertaining to each 

respective product category. The category of 
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"Petroleum Products" had a notable increase of 

25.85 per cent, but this rise was accompanied by a 

considerable level of instability at 13.07, so 

emphasising the volatile characteristics inherent in 

this particular business. The sector of "Organic & 

Inorganic Chemicals" had a notable growth rate of 

18.76 per cent, accompanied with a modest level of 

instability at 7.02. These figures suggest that the 

industry has seen a steady though difficult 

trajectory. The sector of "Leather & leather 

products" saw a robust growth rate of 13.17 per 

cent, accompanied by a moderate level of volatility 

of 3.91, indicating a pattern of steady advancement 

with occasional fluctuations. The jute industry had 

a growth rate of 7.34 per cent, accompanied with a 

moderate level of instability at 3.18. These figures 

suggest a state of relative stability with some 

degree of fluctuation in performance. The sector of 

"Gems & Jewellery" saw a growth rate of 18.47 per 

cent, with a modest level of volatility of 2.85, 

indicating a state of relative stability within the 

industry. Finally, the category of "Engineering 

Goods" had a significant growth rate of 21.16 per 

cent, accompanied with a stability factor of 3.97, 

indicating a consistent and excellent performance 

over the years. The aforementioned insights serve 

as a great basis for doing additional research and 

making informed decisions within these sectors. 

The potential for advancement in the field of 

manufacturing under the framework of Industry 5.0 

will be promising in the near future. Sustainability, 

innovation, digitization, and heightened industry 

cooperation are all recurrent ideas. Industries that 

embrace these ideas will be better equipped to 

weather economic storms, adapt to shifting 

consumer tastes, and pave the way for a greener, 

more technologically sophisticated future. As these 

sectors evolve towards Industry 5.0, the historical 

data provides a useful yardstick against which to 

evaluate success and pinpoint problem areas. 

But, the Indian manufacturing industry 

faces a range of significant hurdles as it seeks to 

adopt Industry 5.0, a paradigm characterised by the 

integration of human and machine skills, enhanced 

automation, data analytics, and the efficient 

creation of highly customised goods. The 

challenges encompass various aspects including 

financial limitations for investments, the 

requirement for a proficient workforce, 

apprehensions regarding data security and privacy, 

navigating a multifaceted regulatory environment, 

insufficient internet connectivity in numerous 

areas, promoting a cultural transformation towards 

innovation, and the necessity of achieving global 

competitiveness. The successful implementation of 

this change requires collaborative endeavours from 

both the public and commercial sectors, with a 

particular focus on allocating resources towards 

education, infrastructure, regulatory reforms, and 

workforce development. 
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