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Abstract 

 

India has a 7,000 km long coastline and Himalayan glaciers in the north. Natural resources like coal and iron ore 

are found in the abundant forest regions. According to a recent estimate, the nation's actual GDP per person could 

decrease by 10% by 2100 if carbon emissions continue to climb this century. An examination of the ramifications 

of a NZE scenario for India is presented in the next section. A discussion of crucial tactics and fuels to decarbonize 

the Indian energy sector will follow. The 2019 Covid -19 pandemic, which was observed in the form of a 

slowdown in economic growth, a reduction in electricity and energy demand (including travel demand) and 

disruptions to the RE supply chains, was not taken into account in this study. 
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Introduction 

 

According to https://www.cs.mcgill.ca/, India has a 7,000 km long coastline and Himalayan glaciers in the north. 

Natural resources like coal and iron ore are found in the state's abundant forest regions, making it inescapably 

vulnerable to climate change. According to a recent estimate, the nation's actual GDP per person could decrease 

by 10% by 2100 if carbon emissions continue to climb this century (Patel, S., et al 

2021).  According to the study, the three pillars of India's decarbonization strategytransformative levels of electr

ification, increased energy efficiency, and a shift to decarbonized fuelsprimarily green hydrogen, decarbonised e

lectricity, and bioenergy—could realistically lead the country's energy sector toward a net 

zero emissions future. The report also shows that the absence of sufficient technology solutions makes it difficult 

for the heavy freight and industrial sectors to achieve complete decarbonization. In order to attain net-zero 

emissions, options for carbon sequestration, including both technical and natural solutions, would be needed to 

offset the system's residual emissions of around 1.3 gigatonnes. This study is anticipated to spur additional 

discussion and in-depth exploration of the energy sub-segments, which would be useful to planners and decision-

makers in defining India's sustainable energy transition strategy. 

To keep global warming to 1.5 °C, carbon dioxide (CO) emissions must be reduced by around 45 percent from 

2010 levels by 2030 and reach net zero by about 2050. (IPCC, 2018). Despite commitments made by 44 nations 

and the European Union to achieve net-zero emissions (NZE) by the end of the first quarter of 2021, according 

to the IEA (2021) report. 

 

Methods  

model based on the dynamic least-cost optimisation principle supported by the rational expectation hypothesis. 

In order to conduct the analysis, a comprehensive picture of the Indian energy sector at the national level is created 

and spread out across the years 2000 to 2050. The model also incorporates several fuels and technology 

decarbonization strategies to determine the most technologically advanced. 
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Description and suppositions of the scenario 

The NZE scenario, which was developed in this study, is an ambitious scenario designed to examine whether 

sufficient solutions are available to completely decarbonize the energy sector and to examine how far each sector 

might theoretically be able to move toward zero carbon emissions by the middle of the century. The Reference 

scenario is predicated on the premise that current policies and trends will persist through the end of 2019. Of 

overcome the different obstacles to developing a NZE system, additional hypotheses are made. We assume. 

 

Results and discussion 

 

An examination of the ramification of a NZE scenario for India is presented in this section. 

The production of primary energy, overall emissions, and a decrease in energy intensity are among the broad en

ergy and emissions-related outcomes we first describe.  

The last discussion on energy use and emissions is then provided, noting the technological limitations in each in

dustry.  

A discussion of crucial tactics and fuels to decarbonize the Indian energy sector will next follow. 

 

Limitation 

 

The 2019 Covid-19 pandemic, which was observed in the form of a slowdown in economic growth, a reduction 

in electricity and energy demand (including travel demand), disruptions to the RE supply chains, and partial 

closure/shutdown of industrial establishments, was not taken into account in this study, which assumed steady 

economic growth for India over the modelling period. 

 

Conclusion 

 

Like every other nation, India must carefully consider and assess its options as it plans its energy transition over 

the next few decades. Like every other country, India recognises the need to pursue a sustainable development 

path and the need to contain global carbon budgets to levels that would contain temperature rise to well below 2 

°C. This study aimed to investigate the feasible possibilities in the energy sector in order to not just identify the 

major fuels that needed additional scrutiny. 
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