GUJARISSH-ISSN: 2319-8923

Vol. 11, No. 2 July-December 2022

Green Initiatives in the Production Function: A Sustainable

Practice for Steel Companies in India

Rashmi Kumari

Research Scholar

Faculty of Social Science and Humanities,
Ganpat University,

Ganpat Vidyanagar, Mehsana, Gujarat.
Email id- rashmish0626@gmail.com

Monika Singh

Research Scholar

Faculty of Social Science and Humanities,
Ganpat University,

Ganpat Vidyanagar, Mehsana, Gujarat.
Email id- monikal9singh@gmail.com

Abstract

The concept of green initiatives embodies a paradigm shift in
the realm of logistics and operations management, placing
utmost importance on the principles of environmental
sustainability and social responsibility. Considering the global
concerns around climate change and resource depletion,
there is a growing acknowledgement among businesses of
the imperative to include environmentally sustainable
practices into their production Function activities. This paper
presents a comprehensive review of the fundamental
elements of green initiatives taken by various steel
companies in India and their relevance in crafting a more
sustainable future.

The idea of Green Initiatives entails the implementation of

strategies aimed at minimizing the environmental impact
throughout the entire production Function. This encompasses
several stages, iIncluding product design, sourcing,
production, transportation, distribution, and end-of-life
disposal or recycling. Several Steel companies promote the
incorporation of environmentally friendly technology and
sustainable  methodologies into  production  Function
operations. The paper aims to study its benefits and
incorporation of sustainability which emphasizes the
necessity for firms to reconsider their conventional
production Function models and adopt a more ecologically
conscious strategy to tackle the prevailing global ecological
concerns.

Descriptive, analytical, and review methods have been used
to examine the necessity of green initiatives in the industrial
sector with reference to India’s Steel Companies.
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1. Introduction

Industries are the foundation of any country's development in the quickly expanding
global economy. If we examine the history of the world, we can see that all
industrialized nations have robust industrial infrastructure. A developing nation like
India still faces development challenges, and its industrial sectors are in the
development stage. Any country that experiences industrial development experiences
several benefits, including an increase in employment opportunities, a rise in
population living standards, the development of the nation's infrastructure, and many
more. Shekhar R. accurately cited this in his journal article "A Study on

Importance of Industrial Sector in Indian Economy" (2017)—

"The progress of a country is measured by its industrial development. To be a

strong power in the world, a country needs to be industrially advanced too.”

Industries contribute to different types of development in any country, but they also
present many environmental challenges. We are aware that companies contribute to
various types of pollution, including noise, air, and water pollution. The primary causes
of escalating global warming are the chemicals that companies utilise and discharge.
It is crucial that we modify the nation's manufacturing methods if the nation is to
develop sustainably. Here, modification refers to using a production method that is
environmentally friendly. These days, a few new terminologies are becoming
widespread, such as green procurement, green manufacturing, green supply chains,
and so on; collectively, these terms can be referred to as the production unit's Green
Initiative. Many companies in India are moving towards the "green initiative" and
embracing several methods that allow them to create using environmentally friendly

methods. It was accurately mentioned in a Finovation (2016) report—

"The companies themselves are now more aware of the ways in which their

factories often affect the ecosystem and have taken a greener path to success.”

The question arises as to why this paper is leading green initiatives for a sustainable
future in the steel industry. It is to be discussed that industries all over the world are
moving more and more toward environmentally friendly methods to reduce their

environmental impact as part of the sustainability movement. Among these, the steel
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sector is notable for being a major actor actively involved in cutting-edge
environmental projects. Steel businesses, which were formerly seen to be major
greenhouse gas emitters and causes of environmental damage, are now at the
forefront of the movement towards a more environmentally friendly future. This paper
investigates the transformational influence of green initiatives and the rationale behind

using the steel sector as a study subject.

The steel industry has long been linked to serious environmental problems, such as
excessive energy usage, greenhouse gas emissions, the production of industrial waste,
and the release of carbon dioxide (CO2). It is imperative that these issues be resolved
to reduce global warming and protect natural ecosystems. Nallapaneni & Krishna

Kumar have stated aptly—

"Steel plants are not only energy intensive but also produce by-product gases
viz. Blast Furnace Gas (BFG) and Coke Oven Gas (COG) which are usually burnt

and vented out to the atmosphere without proper usage mechanism.”

Steel is an essential component of contemporary infrastructure, finding use in
everything from manufacturing and renewable energy to transportation and
construction. The steel industry is widely present in almost every economic sector;
therefore, attempts to make it more environmentally friendly may have a significant

positive impact on the environment globally.

To achieve sustainability goals, the steel sector offers a plethora of chances for
technical innovation. Research & development initiatives with the goals of improving
resource usage, cutting emissions, and boosting energy efficiency have the power to
completely transform the industry and establish new standards for environmental

performance.

Steel producers, a vital link in the industrial supply chain, may encourage favorable
spillover effects in downstream sectors by implementing sustainable practices. To
push systemic change towards sustainability across several sectors, the steel industry

may collaborate with suppliers and promote eco-friendly buying methods.

2. Origin of the Research
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The idea to investigate green projects in the industry came about because of problems
with the environment, new environmental laws, economic concerns, advances in
technology, shifting customer tastes, and efforts around the world to stop climate
change. All these things have come together to shape the current scene of

environmentally friendly and healthy business procedures.
3. Objectives
There are certain objectives of the study given below:

e To study the impact of the green initiative by the Steel companies of India on
the environment and society.

e To understand the importance of the green initiative in the production process
of Steel Industries of India

e To check the various suggestions for further improvement in the company’s

green initiative in the production function.
4. Methodology

The study is based on a descriptive, review, and analytical methodology to
describe the idea of the Green Initiative in the production process, used by the steel
companies in India. Secondary data was gathered for the study from a variety of online

publications, including the Steel Companies Report and articles.
5. Literature Review & Research Gap

The writers' understanding of the concept of a green initiative in the production
Function was aided by the reviews and observations they made of numerous reports
and publications throughout the course of their research. Shekhar R. in "A Study
on Importance of Industrial Sector in Indian Economy" (2017) essay
discussed the value of industries to our economy and how they help a nation's
economy thrive. The analysis of the paper aided in understanding the advantages that

various industries provide to nations.
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The explanation was provided by Choudhary Rahul in an article titled "Top 10 Green
Companies of India." The company's knowledge of the green initiative for
production is discussed in Finovation (2016). The article aids in learning about the
various businesses operating in our nation that try to adhere to environmental
standards during production. The environmental standards that the company complies
with and for which it has been awarded the international standard ISO 14001 are
described in a paper by Tata Steel titled "Respecting and safeguarding the

environment is a fundamental principle held by all Tata Group companies."

A statement from Tata Steel The article "Tata Steel Joins UN Initiative 'LeadIT'
to Drive Net-Zero Emissions in Heavy Industry"” (2023) provides information

about the company's efforts to reduce carbon emissions and save the environment.

The blog post "Green manufacturing: ensure the survival of your business"
(2023) by the Katana Team provides insight into the significance of implementing
a green production approach as well as how doing so contributes to a company's long-

term viability.

Kumar, N.M. and Kumar G.H.K. in Power Generation Using Green Technology
in Iron and Steel Industry (2015) discuss that using by-product gases from Iron
and Steel (I&S) businesses to generate power is an effective strategy to fulfill energy
demand and minimize greenhouse gas emissions. To effectively use by-product gases,
use Green Technology with a Top Recovery Turbine (TRT). TRT efficiently utilizes Blast
Furnace Gas (BFG) top pressure for power generation and pressure control. The study
suggests that TRT projects can help I &S firms create green electricity for plant energy

demands and reduce the environmental impact of unused by-product gases.

In Advances in Green Steel Making Technology - A Review by Singh, J.K. and
Rout, A.K. has stated that the study has raised steel quality and productivity and
lowered worldwide industrial CO2 emissions. Steel manufacture emits two tons of CO2
each ton. The old steel production technique is the major cause of energy waste and
pollution. The new green steelmaking technique reduces greenhouse gas emissions,
minimizes costs, and enhances steel quality. Molten oxide electrolysis and iron-

chromium alloys are used in the novel technique. Steel is a byproduct of molten oxide
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electrolysis, which creates oxygen from lunar soil iron and limits carbon emissions.
This idea underpins the triple bottom line of sustainability, which considers
environmental, social, and economic issues. Byproducts from steel manufacturing can
minimize CO2 emissions by replacing resources in other sectors. Green manufacturing
investigated ways to reduce energy consumption, CO2 emissions, and steel scrap

recycling for sustainable steel industry development.

As discussed in Opportunities and challenges for Decarbonizing Steel
Production by Hasan Muslemani, Xi Liang, Katharina Kaesehage, Francisco
Ascui, and Jeffrey Wilson, developing a market for ‘green steel’, produced through
less carbon-intensive methods, can help introduce emission reduction technology into
steel manufacturing. There is still much to learn about the definition of ‘green’ in
steelmaking, the competitiveness of green goods in local and international markets,

and potential regulatory tools to promote their market penetration.

A comprehensive review on energy efficient CO2 breakthrough
technologies for sustainable green iron and steel manufacturing by M. Abdul
Quader, Shamsuddin Ahmed, Raja Ariffin Raja Ghazilla, Shameem Ahmed ,
Mahidzal Dahari discusses that iron and steel manufacture uses the most energy. It
contributes 4-5% of total anthropogenic CO2 emissions. With rising demand for iron
and steel products, fossil fuel energy usage and CO2 emissions will continue to rise in
this industry. A considerable motive exists to develop and implement energy-efficient,
low-carbon technology and carbon reduction strategies for this industry. Developing
and deploying high-temperature waste heat recovery technologies, combined with
targeted carbon capture and storage (CCS) systems, can effectively reduce CO2

emissions from iron and steel manufacturing.

The literature analysis offers a thorough comprehension of green efforts in the iron
and steel sector, emphasizing their potential ecological advantages and long-term
viability for businesses. Nevertheless, there exist several gaps and domains that
require more investigation. Firstly, there is insufficient emphasis on green technology

and the difficulties associated with implementing it in the sector.

6. Sustainability in Green Initiatives in India’s Steel Industries
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India is a worldwide powerhouse in several industries, including the steel industry,
thanks to its rich history and diversified economy. India's steel sector has experienced
incredible expansion and change throughout the years, contributing significantly to

the nation's infrastructural and economic prosperity.

India's industrial landscape is anchored by the steel sector, which makes major
contributions to the GDP, creation of jobs, and infrastructural growth of the nation.
The need for steel is rising due to the trend of urbanization and fast expanding
population. This demand is being driven by the manufacture of consumer products,

automobiles, infrastructure projects, and building activities.

6.1. Important Entities in the Indian Steel Industry:

1. Tata Steel: One of the biggest and oldest steel companies in India, Tata Steel
was founded in 1907 and is well-known for its inventiveness, commitment to
sustainability, and worldwide reach.

2. JSW Steel: Known for its diverse product line, effective operations, and
emphasis on technical developments, JSW Steel is a major participant in the Indian

steel sector.

3. Steel Authority of India Limited (SAIL): SAIL, one of the biggest state-owned
steel companies, is essential to supplying the country's steel needs and advancing

important government programs.

4. Arcelor Mittal Nippon Steel India: This major participant in the Indian steel
industry was established as a joint venture between Arcelor Mittal, the largest steel

producer in the world, and Nippon Steel.

6.2. Challenges the Steel Industry Faces:

The Indian steel industry is confronted with many obstacles that affect its sustainability

and competitiveness, even with its current development trajectory:
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e Availability of Raw Materials: Indian steel producers have difficulties due
to the price and scarcity of important raw materials like coking coal and iron
ore, which makes them dependent on imports and causes their input prices to
fluctuate.

e Infrastructure bottlenecks: Inadequate port infrastructure and
transportation networks impede the smooth flow of finished steel products and
raw materials, which lowers industrial productivity and makes it less
competitive.

e Environmental Regulations: Strict environmental laws and compliance
standards demand large sums of money for sustainable practices and pollution

control methods, which raises the operating expenses of steel producers.
6.3. Prospects & Opportunities for the Future:

The Indian steel sector has enormous development and expansion potential

despite its challenges:

e Infrastructure Development: As large-scale infrastructure initiatives like
Bharatmala, Sagarmala, and Smart Cities gain traction, the demand for steel is
predicted to skyrocket, offering steel producers extremely profitable prospects.

e Technological Innovation: The steel sector may improve operating
efficiency, product quality, and environmental sustainability by implementing
modern technologies like sector 4.0, automation, and green production
techniques.

e Export Market Expansion: Thanks to the rising need for steel throughout
the world, Indian producers may increase their market share abroad by taking

advantage of favorable terms, dependability, and high standards of quality.
6.4. Green Initiative by Steel Industries of India

The steel sector in India is a leader in sustainable development, actively participating
in green projects to reduce its negative effects on the environment and encourage
eco-friendly behaviours. These programs cover a variety of tactics meant to lower

carbon emissions, preserve resources, and promote ethical manufacturing practices.
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Using greener and more energy-efficient technologies is one of the main goals of
green initiatives in India's steel sector. The following diagram given by Muslemani
et al., 2021 in their paper “Opportunities and challenges for decarbonizing steel
production by creating markets for 'green steel' products” rightly describes the various

factors affecting the greenness of steel,

‘ Environmental factors affecting greenness of steel ‘

Pl I

Biodiversity Material GHG Water use Other air
impacts efficiency emissions management emissions

GHG reduction impact score
Absolute or relative thresholds
Accounting methodology
Location-based or contractual emission factors for electricity use
System boundary/treatment of scrap
Certification

Picture 1: Factors affecting the greenness of steel
(Source: - Muslemani et al., 2021 (p.8))

The companies are using modern machinery and procedures are being purchased by
businesses to reduce emissions and energy usage in the steelmaking process. Electric
arc furnaces and energy recovery systems are examples of advanced technologies
that are being used to improve operational effectiveness and lessen environmental
impact. Nallapaneni & Krishna Kumar, 2015 rightly quoted in their paper, “Power
Generation Using Green Technology in Iron and Steel Industry”,

"Green Technology refers to the advancement in the technical evolution for

power generation”

Further in the same article, it has been stated,

"A green technology called Top Pressure Recovery Turbine (TRT) is used. TRT

Is a clean and efficient technology, mainly consisting of a gas expansion turbine

with pressure control mechanism coupled to an alternator. The TRT runs on
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utilizing pressure and flow of BFG to rotate the turbine” (Nallapaneni &
Krishna Kumar, 2015)

Furthermore, the sector is operating with a growing amount of integration of
renewable energy sources. Steel mills all throughout the nation are increasingly
outfitted with solar and wind power systems, allowing them to utilize renewable
energy sources and lessen their reliance on fossil fuels. In addition to lowering
greenhouse gas emissions, this shift to renewable energy helps India achieve its larger
objectives of energy security and sustainability. India's steel industries are using
circular economy ideas to maximize resource consumption and reduce waste output,
in addition to technical developments. Reusing and recycling commaodities, such as
slag and scrap metal, is being given priority to lessen the environmental impact of
extracting and disposing of raw materials. Closely regulating material flows allows

steel businesses to maximize resource efficiency and foster a more sustainable model.

Moreover, the sector is starting to adopt green procurement procedures. More and
more businesses are obtaining their materials from vendors who follow moral and
ecologically conscious guidelines. In addition to guaranteeing regulatory compliance,
this move toward sustainable procurement promotes a culture of social and

environmental responsibility throughout the supply chain.

6.5. Sustainable Practices Adopted by Steel Companies

Indian steel industries have been actively reducing their environmental impact and
adopting sustainable production methods in recent years. Among the major projects

are-

e Enhancements in Energy Efficiency: To cut down on energy use and
carbon emissions, steel businesses are investing in energy-efficient
technology and process optimizations. This covers the use of waste heat
recovery systems, cutting-edge furnace designs, and renewable energy

sources like wind and solar energy.
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e Resource Conservation: Steel businesses are adopting recycling and reuse
techniques for waste products, water, and raw materials to reduce resource
depletion and environmental deterioration. In addition to reducing the demand
for virgin materials and saving energy, recycling scrap steel also lowers carbon
emissions and lessens the impact on the environment.

e Measures to Reduce Emissions: Steel businesses are taking steps to reduce
pollution in the air and water by installing wastewater treatment facilities,
pollution control equipment, and stringent emission regulations. To collect and
sequester carbon emissions from the steel production processes, several
businesses are also investigating carbon capture and storage (CCS) technology.

7. Benefits of Green Initiatives in Steel Manufacturing: Indian steel businesses
may reap several benefits by integrating green initiatives into their manufacturing

processes ,including:

e Environmental Sustainability: By cutting carbon emissions, avoiding
resource depletion, and safeguarding natural ecosystems, green efforts can
lessen the negative environmental effects of steel manufacturing.

e Cost Savings: Steel businesses may cut costs by consuming less energy,
consuming fewer raw materials, and disposing of trash more cheaply when they
implement waste reduction and energy efficiency improvements.

e Regulatory Compliance: Steel firms can stay out of trouble with the law,
avoid fines and penalties, and keep up good relations with all their
stakeholders—including consumers, investors, and government organizations—

by abiding by sustainability standards and environmental rules.
8. Revolutionary Green Projects in the Steel Industries

To reduce energy consumption and increase operational efficiency, steel firms are
investing in cutting-edge technology and process optimizations. These measures,
which range from waste heat recovery systems to innovative furnace designs, are
lowering the industry's carbon footprint and increasing cost competitiveness. There is
potential to greatly reduce emissions in the steelmaking process by using alternative

manufacturing techniques such as hydrogen-based steelmaking and electric arc
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furnaces (EAFs). Businesses are moving away from coal-based blast furnaces and

toward greener, more sustainable production techniques.

By encouraging the recycling and reuse of steel scrap, steel makers are adopting the
concepts of the circular economy. The industry is limiting waste output, preserving
resources, and lowering the need for virgin raw materials through programs including
scrap collecting programs and closed-loop recycling systems. Studies on carbon
capture technology provide possible ways to reduce emissions associated with the
steel industry. Net-zero emissions in the steel industry may be possible using CCU as
it captures CO2 emissions at the source and uses them for other purposes, such as
better oil recovery or the creation of synthetic fuels. Singh & Rout, 2018 rightly

quoted in their article, “Advances in Green Steel Making Technology - A Review”,

"Keeping total global CO2 emissions at the current level depends on the
development and introduction of radical new steelmaking technologies with a
lower carbon footprint, including reuse of COZ2. This process may prove

successful and will help to lower the emission for the steel industry.”

The steel industry demonstrates its dedication to environmental management and
sustainability by actively participating in green projects. Steel firms are leading a
revolutionary change toward a more sustainable and greener future by embracing
innovation, implementing eco-friendly practices, and working with stakeholders along
the value chain. The steel industry is well-positioned to play a key role in creating a
society where environmental preservation and economic development live peacefully

if research into green solutions continues to grow.
9. Green Initiatives Transforming the Steel Industry

Driven by green efforts, the steel sector, which has a reputation for having a significant
environmental impact, is seeing a remarkable transition. This change is necessary to
ensure long-term sustainability and competitiveness in addition to resolving

environmental issues. These green efforts are having a profound and transformational
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effect on many different facets of the sector. The field of industrial procedures has
seen one of the biggest changes. Steel manufacturing has always been associated
with substantial energy and carbon emissions. Shah, 2023 describes it in their blog,
“The Top 5: Indian Steel Makers and Their Green Plans”

"The steel industry accounts for roughly 7 percent global CO2 emissions. Thus,
the steel industry becomes critically important from a sustainable development
perspective as well. Across the globe, steel producers are embracing climate
change objectives and implementing eco-friendly initiatives to reduce the net
carbon emissions of the industry. This commitment to sustainability is shared

by leading Indian Steel producers as well.

However, new technologies and the adoption of environmentally friendly practices are
completely changing the way that things are produced. For example, the carbon
footprint of steel manufacture has been dramatically decreased with the advent of
electric arc furnaces (EAFs) driven by renewable energy sources. Furthermore, new
developments like hydrogen-based direct reduction techniques show promise for
significantly reducing the carbon footprint of the steel industry. Furthermore, the steel
industry's supply chains are changing because of green efforts. There is a rising
demand for steel that is sourced ethically as consumers and organizations become
more conscious of sustainability. The implementation of eco-friendly techniques across
the supply chain, from raw material procurement to distribution, has been spurred by
this. To reduce waste and dependency on virgin materials, businesses are investing in
recycling and reuse initiatives. This helps preserve natural resources and lessens the
impact on the environment. Moreover, materials science and engineering research and
innovation are being stimulated by the implementation of green projects. Researchers
are looking into more ecologically friendly production methods and substitute materials
that provide better performance. For instance, the creation of sophisticated high-
strength steels with fewer alloying components improves product quality while

consuming less energy during production.
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10. Conclusion

Summing up, eco-friendly production measures are an essential step towards
sustainability for Indian steel businesses. The steel industry is under growing pressure
to implement environmentally friendly methods that reduce greenhouse gas
emissions, save resources, and improve operational efficiency because of its
substantial energy consumption and environmental effects. Steel businesses that
adopt green initiatives stand to gain social advantages and long-term commercial
viability in addition to lessening their environmental impact. For Indian steel
businesses, using green technology and practices has several benefits. First and
foremost, it makes it easier to adhere to strict environmental laws and sustainability
criteria, guaranteeing prudent use of natural resources and reducing negative effects
on nearby ecosystems and populations. Second, green measures boost the
competitiveness and profitability of steel producers in the international market by
enabling cost savings via increased energy efficiency, waste reduction, and process
optimization. Steel businesses may also improve energy security; lessen dependency
on fossil fuels and help India transition to a low-carbon economy by investing in
renewable energy sources like solar and wind power. Green efforts in the
manufacturing function also encourage technical growth and innovation in the steel
sector. Companies can investigate new materials, procedures, and technologies via
research and development initiatives that not only lessen their impact on the
environment but also improve the functionality, performance, and quality of their
products. Steel firms are positioned as pioneers in the green economy by this
innovative attitude, which promotes a culture of sustainability throughout the

organization and encourages continual development.

Significantly, green activities in the manufacturing function are in line with stakeholder
demands for business sustainability and responsibility as well as larger societal
expectations. Steel firms may improve their image, draw in investment, and foster
trust with consumers, investors, and communities by showcasing their commitment to
environmental stewardship and social responsibility. Additionally, adopting green
practices opens doors for cooperation and partnerships with governmental bodies,

educational establishments, and civil society groups in order to tackle shared issues
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and realize sustainable objectives. Looking ahead, all stakeholders must work together
and make coordinated efforts in order for Indian steel firms to transition towards
sustainability. Governments are essential in supporting green investments and
innovation in the steel sector by offering incentives, regulatory frameworks, and policy
assistance. To hasten the sector's adoption of green initiatives, industry groups and
professional bodies may help with information exchange, capacity building, and the
dissemination of best practices. Furthermore, investors and customers have the power
to create demand for sustainable goods and services, encouraging businesses to give
social and environmental factors top priority in their corporate plans. To sum up, green
efforts in the manufacturing function provide Indian steel businesses with a viable
option to tackle environmental issues, boost their competitiveness, and support the
nation's economic development. Steel firms may generate value for stakeholders,
encourage inclusive growth, and construct a resilient and sustainable future for future
generations by adopting a comprehensive approach to sustainability that incorporates

environmental, social, and economic factors.

11. SUGGESTIONS AND RECOMMENDATION

From the observation of the above survey, the following suggestions can be given:

e Spreading awareness among consumers and other stakeholders about the
importance of green initiatives in production.

e To provide proper training to the employees about the several green
approaches to production functions.

e 100% use of renewable sources of energy for manufacturing in place of non-

renewable sources of energy.
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