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Abstract—Net zero emissions have become a global
priority in response to climate change, environmental
degradation, and increasing greenhouse gas emissions.
The concept of net zero refers to balancing the amount of
greenhouse gases emitted into the atmosphere with the
amount removed or offset. This research paper examines
various strategies for achieving net zero emissions across
sectors such as energy, transportation, industry,
agriculture, and urban development. The study also
highlights the role of renewable energy, energy
efficiency, carbon capture technologies, sustainable
policies, and public participation in reducing carbon
emissions. Furthermore, the paper discusses India’s
pathway toward achieving its net-zero targets and
identifies major challenges and opportunities associated
with the transition. The findings indicate that integrated
policies, technological innovation, and global
cooperation are essential for achieving sustainable and
carbon-neutral development.

Index Terms—Net Zero, Carbon Emissions, Renewable
Energy, Sustainability, Climate Change, Green Energy,
Carbon Neutrality.

I. INTRODUCTION

Climate change has emerged as one of the most serious
global challenges of the 21st century. Rising global
temperatures, melting glaciers, extreme weather
events, and increasing sea levels are primarily caused
by greenhouse gas emissions generated from human
activities. Carbon dioxide (CO:), methane (CHa4), and
nitrous oxide (N20) are among the major greenhouse
gases contributing to global warming.

The term “net zero emissions” refers to reducing
greenhouse gas emissions to the lowest possible level
and balancing the remaining emissions through carbon
removal methods such as afforestation, carbon
capture, and renewable energy adoption. Many
countries and organizations have committed
themselves to achieving net-zero emissions by the
middle of this century. India has also announced a
target to achieve net-zero emissions by 2070.
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Il. OBJECTIVES OF THE STUDY

1. To understand the concept of net zero emissions.

2.To identify key strategies for reducing greenhouse
gas emissions.

3.To examine the role of renewable energy and
sustainable technologies.

4.To analyze India’s net-zero roadmap and policies.

5.To study challenges and opportunities in achieving
net-zero emissions.

I11. CONCEPT OF NET ZERO EMISSIONS

Net zero emissions occur when the total greenhouse
gases emitted are equal to the emissions removed from
the atmosphere. It does not necessarily mean zero
emissions; instead, it means balancing emissions
through mitigation and offset measures.

Net Emissions = Total Emissions — Carbon Removal
=0

IV. MAJOR SOURCES OF GREENHOUSE GAS
EMISSIONS

The primary sectors responsible for greenhouse gas
emissions include energy, transportation, industry,
agriculture, buildings, and waste management. Among
these sectors, energy production and transportation
contribute significantly to global emissions.

V. NET ZERO EMISSION STRATEGIES

Renewable energy transition, energy efficiency
improvement, electrification of transportation, green
hydrogen technology, carbon capture and storage,
sustainable urban planning, afforestation, and circular
economy practices are major strategies for achieving
net zero emissions.

These approaches reduce dependence on fossil fuels
and support sustainable development.
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VIINDIA’S NET ZERO STRATEGY REFERENCES
India announced its commitment to achieve net zero [1] S. Sachdeva et al., “A computational approach to
emissions by 2070 during COP26. The country is analyzing climate strategies of cities pledging net
focusing on renewable energy expansion, electric zero.”
mobility, green hydrogen, and sustainable industrial [2] H. L. Lou and S. H. Hsieh, “Towards zero: A
development through various national initiatives. review on strategies in achieving net-zero-energy
and net-zero-carbon buildings.”
VII. CHALLENGES IN ACHIEVING NET ZERO [3] H. B. Smith et al., “Long-term national climate
EMISSIONS strategies and net-zero goals.”
[4] N. Singh, “India’s strategy for achieving net
Major challenges include high initial investment costs, zero.”
technological limitations, dependence on fossil fuels, [5] J. DeAngelo et al., “Energy systems in scenarios
regulatory issues, and lack of public awareness at net-zero CO: emissions.”

regarding sustainability and climate action.

VIII. OPPORTUNITIES OF NET ZERO
TRANSITION

The transition toward net zero emissions create
opportunities such as green job creation, energy
independence, improved public health, technological
innovation, and sustainable economic development.

IX. RECOMMENDATIONS

1. Increase investment in renewable energy projects.

2.Promote research and innovation in clean
technologies.

3. Encourage public-private partnerships.

4. Strengthen climate policies and regulations.

5.Improve public awareness and environmental
education.

6. Expand electric vehicle infrastructure.

7. Support afforestation and biodiversity conservation.

X. CONCLUSION

Net zero emissions represent a crucial pathway toward
combating climate change and ensuring environmental
sustainability. Achieving net zero requires coordinated
efforts from governments, industries, researchers, and
citizens. Renewable energy, energy efficiency,
electrification, carbon capture technologies, and
sustainable urban development are key strategies for
reducing emissions. Although challenges exist,
strategic planning, innovation, and policy support can
accelerate the transition toward a sustainable and
carbon-neutral future.

IJIRT 202084 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5702



