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ABSTRACT

Energy consumption has become a critical aspect of our daily lives, with domestic energy use accounting for a significant portion
of total energy consumption and its associated emissions. This paper explores the potential of Hybrid Renewable Energy Systems
(HRES) to efficiently produce clean energy, thereby addressing the global power deficit caused by the depletion of conventional
energy sources and the growing energy demand across various sectors. The study highlights the need for optimal utilization of
renewable resources and examines how this optimization is linked to the management of waste stockpiles. The constraints on
the effective use of economic instruments in promoting recycling, particularly when government budgets are balanced, are also
discussed. The analysis focuses on the mechanisms necessary to establish a supportive regulatory framework for renewable
energies, with the ultimate goal of helping policymakers learn from each other's experiences and contribute to the collective
effort to meet renewable energy targets.
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Introduction

Non-renewable energy resources, such as coal, natural gas, oil, and nuclear energy, are finite and cannot be replaced once depleted.
This poses a significant challenge to human life, as we are heavily dependent on these resources, both directly and indirectly. Unlike
renewable resources, which are inexhaustible, non-renewable resources are perishable and must be used judiciously to ensure
sustainability.

There are four primary types of non-renewable energy resources: coal, oil, natural gas, and nuclear energy. Collectively referred to
as fossil fuels, these resources are formed from the remains of plants and animals that decayed millions of years ago, buried beneath
layers of sediment and rock. The transformation of these organic materials into coal, natural gas, and petroleum was driven by heat
and pressure over time.

The Government of India is actively working on various projects and schemes to improve and sustain power generation in the
country. There is significant potential in green and renewable energy sources, such as geothermal energy, fuel cell technology, and
biomass energy, to address the energy shortfall. By harnessing these sources, environmental issues like pollution and global warming
can be mitigated.

In comparison to renewable energy sources, the availability of non-renewable resources is considerably lower. The government
spends substantial funds on importing petroleum and coal, highlighting the need to reduce this dependency. Since non-renewable
resources have expiration dates, it is imperative to implement alternative green energy sources to achieve sustainability. Actions like
driving hybrid vehicles, installing solar panels, and using energy-efficient appliances are small but significant steps towards reducing
the reliance on non-renewable resources.
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In India, coal remains the most widely used non-renewable energy source, accounting for 46% of energy consumption in 2022,
followed by biomass at 21% and oil at 24%. Primary electricity sources, including hydro, nuclear, solar, and wind, constitute 4%,
while natural gas covers 5%. Technology has played a crucial role in driving innovation, improving efficiency, and accelerating the
adoption of clean energy solutions. Significant advancements in manufacturing processes and design have led to higher conversion
rates and improved the overall performance of non-renewable resources.

Technology is instrumental in advancing sustainable solutions and shaping the future of non-renewable energy resources.

Objectives

1. To analyze the current trends and patterns of consumption of non-renewable resources.

2. To propose strategies for optimizing the utilization of non-renewable resources.

3. To explore the role of technology in enhancing the efficiency of non-renewable resource utilization.

1. The focus is on energy consumption in household appliances and the various policy tools available to promote the adoption of
more efficient devices. The challenges associated with these tools, especially at the individual consumer level, are also discussed.
2. Energy consumption, particularly electricity, is identified as a major contributor to greenhouse gas (GHG) emissions, particularly
in households.

3. Policy instruments for addressing climate change, including tax instruments, official instruments, and tradeable permit systems,
are reviewed. These instruments are evaluated based on their environmental effectiveness and economic efficiency.

4. The ranking of policies implemented for appliance energy efficiency is discussed, with a focus on information provision,
subsidies, and product performance requirements.

5. Recent optimization strategies for Hybrid Renewable Energy Systems (HRES) incorporating hydrogen technologies are reviewed,
highlighting the potential for combining HRES with energy transformation and storage tools, such as electrolyzers and hydrogen
tanks, to balance power generation and energy demand.

Review of Literature

The paper by Bello Mufutau Opeyemi, Path to sustainable energy consumption: The possibility of substituting renewable energy
for non-renewable energy, Energy, highlights the importance of optimal utilization of non-renewable resources and the role of
technology in improving efficiency and sustainability. The survey reveals three key issues: the need for better information
dissemination, the effectiveness of policy instruments, and the impact of technological advancements on resource utilization. As
non-renewable resources continue to deplete, the need for alternative energy sources and efficient use of existing resources becomes
increasingly urgent. The future of energy lies in the integration of renewable resources, supported by robust policies and
technological innovations that ensure sustainability for future generations.

The literature review highlights the extensive research on the relationship between energy consumption and economic growth,
emphasizing the importance of energy in driving economic expansion, particularly in developing countries. The review underscores
the environmental challenges posed by reliance on non-renewable energy sources, such as fossil fuels, and the growing need to
transition to renewable energy for sustainable development.

In Nigeria, the energy sector is crucial for the economy, but the dominance of fossil fuels raises concerns about environmental
sustainability and economic vulnerability. Despite Nigeria's significant renewable energy potential, its development remains
underexplored due to infrastructure and regulatory challenges.

The concept of inter-fuel substitution, which examines the potential to replace non-renewable energy with renewables, is key to
understanding how Nigeria can achieve a more sustainable energy mix. The review notes that while there is some potential for
substitution, significant barriers exist. This study contributes by providing empirical evidence on substitution possibilities in Nigeria,
offering insights for policymakers to design effective energy policies that could facilitate the country's sustainable energy transition.
2. The literature by ‘the sustainable energy consumption: The possibility of substituting renewable energy for non-renewable
energy” highlights the global dependence on non-renewable energy sources like fossil fuels, which made up 84% of the world's
energy use in 2019. This reliance has raised concerns about environmental sustainability and the depletion of these resources, leading
to increased research on transitioning to renewable energy, especially in countries like Nigeria.

The review also examines the connection between energy use and economic growth, showing that both renewable and non-
renewable energy sources are important for economic development, though their effects differ depending on the situation. The
environmental damage caused by fossil fuels, including greenhouse gas emissions and resource depletion, has intensified the need
to move toward more sustainable energy options.

In developing countries, renewable energy has great potential to meet energy needs and address environmental issues, but it remains
underused due to challenges like infrastructure, finances, and regulations. The concept of inter-fuel substitution—replacing non-
renewable energy with renewables—is explored, with research indicating both possibilities and obstacles, particularly in Nigeria.
This study adds new insights by providing evidence on the potential to replace non-renewable energy with renewable sources in
Nigeria. It suggests that Nigeria should focus on comprehensive planning, invest in research and market development, and
implement supportive policies to fully realize the potential of renewable energy. The review emphasizes the urgent need for countries
like Nigeria to shift to a sustainable energy mix to achieve economic growth, protect the environment, and secure energy resources.

Research Methodology

This research is based on secondary data collected from various sources, including government agencies, organizational documents,
and prior research studies. The data provides insights into the trends and patterns of non-renewable resource consumption, the
effectiveness of current policies, and the role of technology in optimizing resource utilization.
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Suggestions:

1.  Technological Advancements: Investment in cutting-edge technologies that boost the efficiency of resource extraction. For
example, enhanced oil recovery techniques, advanced mining technologies, and automation can significantly reduce waste
and improve yield.

2.  Energy Efficiency in Operations: Implementing energy-efficient practices in the extraction, processing, and transportation
of resources. This not only conserves energy but also reduces the overall environmental impact.

3. Sustainable Extraction Practices: Adopt practices that minimize environmental damage, such as reducing land disturbance,
recycling water in mining operations, and effective waste management.

4.  Regulatory Frameworks: There is a need for strong regulatory frameworks that enforce sustainable extraction rates and
reduce the environmental footprint of resource extraction activities.

5.  Extended Use through Recycling and Reuse: The recycling and reuse of materials derived from non-renewable resources,
like metals. This can extend the lifespan of these resources and reduce the need for new extraction.

6. Product Lifecycle Management: Design the products with longer lifespans and promote maintenance and repair over
disposal to reduce raw material consumption.

7. Reduction of Waste in Production: Adopting lean manufacturing techniques and waste reduction strategies to minimize the
resource input needed for production.

8.  Circular Economy Models: There should be circular change in the economy, where waste from one process becomes the
input for another, thereby reducing overall resource demand.

9.  Taxation and Subsidies: Adjust taxes and subsidies to encourage more efficient use of non-renewable resources and support
the development of renewable alternatives.

10. Educational Campaigns: Launch educational campaigns to increase public awareness about the importance of conserving
non-renewable resources and the benefits of optimizing their use.

11. Corporate Responsibility: Encourage companies to adopt sustainable practices in resource utilization and transparently
report their environmental impact.

12. Long-Term Resource Planning: Recommending the development and implementation of long-term resource management
plans that prioritize sustainability and gradually reduce reliance on non-renewable resources.

13. Incentives for Research and Development: Provide funding and incentives for research into new technologies and practices
that improve resource efficiency and reduce environmental impact.

Conclusion

This paper underscores the significance of climate models, emission schemes, and the need for optimal utilization of non-renewable
resources. The findings suggest that Net-Zero Energy Buildings (NZEBs) will play a crucial role in combating climate change by
reducing energy consumption in the built environment. The shift towards renewable resources is essential to safeguard natural
resources and ensure a sustainable future. The research also highlights the economic implications of resource depletion and the
importance of adopting alternative energy solutions to maintain a resilient economy over time.

References

[1] Bello Mufutau Opeyemi, Path to sustainable energy consumption: The possibility of substituting renewable energy for non-
renewable energy, Energy, Volume 228, 2021, 120519, ISSN 0360-5442, https://doi.org/10.1016/j.energy.2021.120519.

[2] Chenyang Yu, Massoud Moslehpour, Trung Kien Tran, Lam Minh Trung, Jenho Peter Ou, Nguyen Hoang Tien,

[3] Impact of non-renewable energy and natural resources on economic recovery: Empirical evidence from selected developing
economies, Resources Policy, Volume 80, 2023, 103221, ISSN 0301-4207,
https://doi.org/10.1016/j.resourpol.2022.103221.

[4] Stern,D.I.(2004). "The rise and fall of the environmental Kuznets curve." World Development, 32(8), 1419-1439. Apergis,
N., & Payne, J. E. (2010).

[5] "The renewable energy consumption—growth nexus in developing countries." Energy Economics, 32(3), 637-641.
Sadorsky, P. (2009).

[6] "Renewable energy consumption and income in emerging economies." Energy Policy, 37(10), 4021-4028. Narayan, P. K.,
& Smyth, R. (2008).

[7] "Energy consumption and real GDP in G7 countries: New evidence from panel cointegration with structural breaks."
Energy Economics, 30(5), 2331-2341. Ohunakin, O. S., Adaramola, M. S., & Oyewola, O. M. (2014).

[8] "Solar energy applications and development in Nigeria: Drivers and barriers." Renewable and Sustainable Energy Reviews,
32,294-301. Sambo, A. S. (2009).

[9] "Strategic developments in renewable energy in Nigeria." International Association for Energy Economics, 14-19. Pindyck,
R. S. (1979). "Interfuel substitution and the industrial demand for energy: An international comparison." Review of
Economics and Statistics, 61(2), 169-179. Lin, B., & Li, X. (2011).

[10]"The effect of carbon tax on per capita CO2 emissions." Energy Policy, 39(9), 5137-5146. Akinlo, A. E. (2009). "Electricity
consumption and economic growth in Nigeria: Evidence from cointegration and co-feature analysis." Journal of Policy
Modeling, 31(5), 681-693. Oyedepo, S. O. (2012). "Energy and sustainable development in Nigeria: The way forward."
Energy, Sustainability and Society, 2(1), 15

© 2024, IJARIIT - All rights reserved. Website: www.ijariit.com Talk to Counsellor: 9056222273  Page 414



http://www.ijariit.com/
https://doi.org/10.1016/j.energy.2021.120519
https://doi.org/10.1016/j.resourpol.2022.103221

