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ABSTRACT

The study discusses the possibilities of adopting pollution-free production process in India, instead of carrying out
production by burning fossil fuels, thus emitting hazardous greenhouse gases. To achieve net-zero emission, India
has to build a sustainable infrastructure for industrial production by using renewable energy resources and
employing reskilled labourers. Proper training programs are to be conducted by public and private sectors to
prepare the labourers with suitable skills. Ministry of Skill Development and Entrepreneurship, Govt of India
offers such training programs as well as Corporate Social Responsibilities of private sector can arrange for skill-
development trainings for the labourers. With the use of solar power, wind energy, biomass etc the producing units
can carry out the production process thus inducing the sustained, long-term process of improving a society's
material well-being, quality of life, and economic, social, and institutional structures in favour of sustainable
development.
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1. INTRODUCTION

Economic development is a multidimensional concept covering a broad area of improvement by increasing per
capita income, reducing poverty & unemployment, enhancing overall standard of living of the people of a country.
So Economic development refers to the sustained, long-term process of improving a society's material well-being,
quality of life, and economic, social, and institutional structures. The development economists are now a days in
favour of sustainable development!. The term ‘sustainable development’ indicates a process of change, in which
exploitation of resources, direction of investments, orientation of technical development and institutional change
are all in harmony and in turn, enhances both current and future potential to meet human needs and aspirations. In
2015, United Nation (UN) adopted 17 Sustainable Development Goals (SDGs), among which SDG 9 says about
industry, innovation and infrastructure.

! Following the Report of Brundtland Committee of the World Commission on Environment
and Development (WCED) in 1987, sustainable development can be defined as a development that meets the needs of the
present without compromising the ability of future generations to meet their own needs.
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INDUSTRIE,
INNDVATION UND
INFRASTRUKTUR

o

Sustainable Development Goal 9

The aim is to build resilient infrastructure, promote inclusive and sustainable industrialization, and foster
innovation by 2030. To achieve the goal, countries like India started the use of sustainable energy resources in
industrial production sector. Sustainable energy refers to the power derived from renewable sources—Ilike solar,
wind, hydro, and geothermal—that meet current needs without compromising future generations. It is crucial for
reducing greenhouse gases, combating climate change, and providing reliable, long-term power- all are the motto
of sustainable development goals.

2. RELEVANT ISSUES

During post-Covid time, the emission of greenhouse gases (like carbon dioxide, methane etc.) becomes a matter of
concern due to excessive usage of fossil fuels such as coal and petroleum oil. It has been reported in World Energy
Outlook that in 2021, emission of carbon dioxide took the second highest place in human history. These
greenhouse gasses although help the world environment to remain heat-compatible for human being and other
creatures to survive, but on the other hand, excessive emission of these greenhouse gasses is one of the vital causes
of global warming.

The greenhouse effect happens when the sun’s rays penetrate the atmosphere, and the earth’s surface reflects that
heat. Some of the gasses in the atmosphere then trap heat over earth. Gasses emitted by the burning of fossil fuels
are very good at trapping heat and preventing it from leaving the atmosphere. These greenhouse gasses are carbon
dioxide, methane, nitrous oxide, chlorofluorocarbons etc. and water vapor. The excess heat in the atmosphere has
caused the planet’s average global temperature to rise over time, known as global warming.

So global warming is the cause of concern at this hour and countries around the world are trying to lower
greenhouse gas emissions to slow global warming. In 2015, nearly 200 countries signed the Paris Agreement at a
United Nations Climate Change conference. The international treaty tasks each country with lowering greenhouse
gas emissions. The goal is to slow the pace of global warming and prevent earth’s temperature from rising 2°C
(3.6°F) above pre-industrial temperatures.
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It is clearly seen that 2023 was the warmest year on Earth since 1850, exceeding the previous record set in 2016 by
a clear and definitive margin. Research indicates the rate of warming has roughly doubled in the last decade, with
scientists noting a sharp increase in warming speed since roughly 2015.

3. ADDRESSING THE ISSUES

To combat with the problem, different countries implement policies and take measures. One of them is to adopt
pollution-free production process which will cover up the degradation of environment by using renewable energy
sources in their production thus maintaining the ecological balance also. The countries including India give stress
on sustainable development process over the period to protect their own environment. First of all, different
producing units are to be make aware about the traditional process of burning fossil-fuel for the production. They
have to accommodate and shift into the process of net-zero emission.

Thus, now a day the concept of net-zero emission becomes important. The net-zero emission implies ‘achieving a
balance between the amount of greenhouse gases added to the atmosphere and the amount removed from
atmosphere’. According to United Nations, net zero means cutting carbon emissions to a small amount of residual
emissions that can be absorbed and durably stored by nature and other carbon dioxide removal measures, leaving
zero in the atmosphere. Transitioning to a net-zero world is one of the greatest challenges humankind has faced.
The producing sector is the source of around three-quarters of greenhouse gas emissions and holds the key to
averting the worst effects of climate change. Replacing polluting coal, gas and oil-fired power with energy from
renewable sources, such as wind or solar, would dramatically reduce carbon emissions.

Now a days the producing units try to use suitable technology and input-materials to obtain higher ratings by
‘Environmental, Social and Governance’ (ESG ratings)?. Large investors, before investing in any company, looks
upon the ESG ratings of that company. Higher ratings naturally ease out the scope for higher investment. The
production units who follow the production process by using fossil-fuels, get lower ESG ratings thus reducing the
possibilities of getting bigger investment. It requires technology diffusion, technological change as well as
improvement. To facilitate pollution-free production, the economy advocates the use of sustainable (renewable)
energy such as use of solar energy, wind power, hydrogen power etc. To carry out the whole production process by
using various renewable energies, the requirement of properly skilled labourers increases. So, the revolution of
carrying out environment-saving production process smoothly, the production unit needs incorporation of
renewable energy as well as a lot of ably skilled labourers.

Now the question arises - what will be the situation of those labourers who have been attached with the production
process using fossil fuel and emitting carbon. According to the report released by International Energy Agency
(IEA)3, to achieve the goal of net-zero emission by 2050, India has to generate near about 3 crores new
employment in the pollution-free energy sector by 2030. Besides, the job retrenchment can happen for 1.30 crores
labourers in fossil fuel related sectors. If these labourers are helped by acquiring necessary re-skilling training
suitable for carrying out pollution-free production process, then they may be absorbed in the main stream
production system and be a part of sustainable development process. The whole initiative can help in the
development processes across globe.

The cause of concern arises here as would this transformation be easy and feasible at all?

2 ESG is a framework used by investors and stakeholders to measure a company's long-term sustainability, ethical impact, and
risk management. It covers environmental stewardship (e.g., climate policies), social responsibility (e.g., human rights,
diversity), and corporate governance (e.g., executive pay, board structure). The three pillars of ESG are Environmental, Social
and Government.

3 The International Energy Agency is a Paris-based autonomous intergovernmental organization, established in 1974, that
provides policy recommendations, analysis and data on the global energy sector.
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4. PROPOSED MEASURES

To support the new production system, the economy requires almost 3 crores of specially & suitably skilled
labourers. From where this huge number of supplies will come? Moreover, those 1.30 corers of labourers from the
fossil fuel related sectors should have to be absorbed in renewable energy using sector. But it is to be noticed that
there will be a huge difference of skills between these two types of labourers. Here comes the need for re-skilling
that will help the replacement of the labourers from the fossil fuel related sector to renewable energy using sector
without hampering the smooth and seamless production processes. Report says if we allow world’s average
temperature to rise up to 1.5 degree Celsius, then it may possible to reduce the emission of green-house gas by up
to 45% by 2030. Abide by the laws related to pollution control, awareness among the mass regarding pollution-free
environment and sustainable development can facilitate the whole process. But if the economy cannot be able to
supply properly skilled 3 crores labourers, it would not be possible to achieve net-zero emission goal. Inadequate
supply of labourers will, in turn, increase the demand for labourers and the goal of net-zero emission state will
remain untouched.

It is observed that there is a stark difference between the skills of labourers of renewable energy related sector and
fossil fuel related sector. To bridge the gap, proper trainings for unskilled and (or) less-skilled labourers are need of
the hour. The suitable use of Artificial Intelligence (Al) may help in building and using solar panel, wind turbine to
generate renewable energy and to look after it over the years. So appropriate education and skill building—both to
be related with technology and the re-skilling process. This will help the labourers to become adequately skillful in
doing their duties in the renewable energy related sector.

Re-skilling can be done with the collaborative initiatives by public and private enterprises and agencies. The
Government of India has already started Pradhan Mantri Kaushal Vikas Yojana 4.0 (PMKVY 4.0) to provide
specific skill training to the people. Beside this, the corporate sector has to take necessary steps to arrange for skill
development programs under their Corporate Social Responsibility (CSR) project. Both the initiatives can be able
to solve the problem of re-skilling as public and private sectors can truly play the complementary role here. The
report published by Comptroller and Auditor General of India (CAG)?® in 2025-2026 points out some problems in
PMKVY. CAG questioned about the reliability of data that ahs been submitted by the department of PMKVY. It
also enquired about the delay in the process of providing scholarships, the unsynchronized process of training etc.

On the other hand, out of their budget allocation towards CSR, the corporate companies spend only 3.5% in
building Al-related skill. To facilitate the path of net-zero emission, this rate should have to be increased. Most
importantly, it has been monitored that the benefit of achieving net-zero emission should reach in the weakest
section of the economy also. Otherwise, the plan of sustainable development in India shall remain a dream to all of
us.

5. CONCLUSION

The study tries to highlight the possible measures to be adopted by India to carry out the production processes by
using sustainable energy resources, thus following the path of sustainable development over the period. Traditional
production process of burning fossil fuels and emitting green-house gasses in turn pollutes the environment. To
stop the damage of ecology usage of renewable energy like solar, wind, biomass etc. is necessary. For this purpose,
the demand for a huge number of ably-skilled labourers will be generated. That demand can be met up by two
types of laboueres — appropriately trained new labourers and the existing re-skilled labourers. The training
processes can be arranged by various public and private sectors. To achieve the goals of sustainable development,
India can build pollution-free infrastructure within the industrial sector. With sheer innovation of technology, the

4 PMKVY 4.0 under Ministry of Skill Development and Entrepreneurship, is a flagship scheme for skill certification, being
launched to help Indian youth take up industry-relevant skill training to get better livelihoods. Components of this scheme
include Short Term Training, Special Projects and Recognition of Prior Learning.

> CAG, the Supreme Audit Institution of India, following Constitution of India, ‘promote accountability, transparency and
good governance through high quality auditing and accounting and provide independent and timely assurance to the
Legislature, the Public and the Executive, that public funds are being collected and used effectively and efficiently”.
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producing units can use renewable energy resources and appropriately skilled labourers as inputs and can produce
their outputs without hampering the environment. Following this process, it would be possible to achieve the level
of net-zero emission thus helping to take a positive step in controlling global warming in a way. Moreover,
building of sustainable infrastructure and shifting to sustainable production process will help India to go forward in
the path of achieving sustainable development goals in near future also.
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