
OVERVIEW
The Energy and Resources Institute (TERI) and  
Shell have created this scenario sketch to explore 
the energy transition in the context of the ongoing 
development of the Indian economy. It illustrates 
a pathway to steer the domestic energy system 
towards net-zero emissions by 2050, while achieving 
India’s sustainable economic development ambitions. 
Today, India has a chance to deliver economic growth that is 
environmentally sustainable and socially inclusive, rather than 
following the fossil-fuel development path pursued by advanced 
economies. India can take a different development path, relying 
on lower-carbon sources of energy and new technologies 
to deliver economic growth, greater energy self-reliance 
and improved standards of living. The energy transition can 
provide opportunities for balanced and sustainable economic 
development that could deliver a better quality of life for all. 

To reach a net-zero emissions energy system by 2050, India 
needs to deploy clean energy technologies on a mass scale. 
It requires more and faster deployment of large-scale solar, 
wind and hydro power – replacing coal – to power greater 
electrification across the country. It also requires the development of 
new fuels, such as liquid biofuels and biogas, as well as hydrogen 
produced from electrolysis. Energy efficiency must also improve 
significantly. Additionally, carbon removals (from technology and 
nature) play a critical role. Crucially, it will take policy frameworks 
to create alignments and manage the wider economic and social 
impacts of the transition in order to make progress at the pace 
required for the energy system to be net-zero emissions by 2050.

HOW TO MAKE PROGRESS
The Net-Zero Emissions (NZE) scenario for India illustrates  
a technically possible, but highly challenging pathway for  
the country to achieve a net-zero emissions energy system by 
2050. India is already acting, but the pace must accelerate. 
Policy has a fundamental role in making this possible.
Here are important steps:

Understand the economic and  
social impacts of the transition
The macroeconomic costs could be relatively modest 
given the scale of the change, but the transition to net-zero 
emissions will look and feel different for different parts of 
India. The country has the potential to lead globally, but 
it must seize new opportunities for innovation while also 
addressing negative impacts of the transition. To ensure 
sustained progress, it is important to share the economic, 
social and environmental benefits across the economy.

Create a coherent and  
credible policy framework
Success will rely on a coherent, credible and clear policy 
framework to provide investment certainty. This includes 
policies that can drive economy-wide change, accelerate 
sectoral transitions and create societal support. Well-designed 
policies at the national and subnational level to keep 
overall macroeconomic costs manageable; address 
transition impacts and fully harness the opportunities; and,  
to ensure more resilient and environmentally just outcomes 
for the most vulnerable and underserved communities. 
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GET MOVING TODAY
Five key areas for policy 
action in the 2020s:

1. Expand and extend electricity transmission and distribution networks
2.  Ramp up renewables investment
3. Increase the use of hydrogen and bioenergy to decarbonize hard-to-abate sectors
4. Develop a vibrant lower-carbon manufacturing industry
5. Harness the energy transition to drive wider sustainable development goals



In developing this scenario sketch, TERI and Shell have assumed that the energy system in India reaches net-zero emissions by 2050. We then worked back in designing how this 
could occur. Although ambitious, we believe today it is still a technically possible, but highly challenging pathway that supports a developing Indian economy. However, we believe 
the window for success is quickly closing and without significant action it may take longer for India to achieve a net-zero energy system. This scenario sketch is not intended to be 
projections or forecasts of the future. Shell scenarios, including scenarios in this document, are not Shell’s strategy or business plan. Ultimately, whether society meets its goals to 
decarbonize, is not within Shell’s control. While we intend to travel this journey in step with society, only governments can create the framework for success.
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AREAS OF ACTION IN THE NEXT 30 YEARS
Accelerate clean technologies 
1.  Grow the power sector by a factor  

of more than four in 30 years, 
dominated by renewables.

2. Target 13% hydrogen in final  
energy, including as a fuel for  
industry and transport.

3. Transform bioenergy, with liquid 
biofuels surpassing petroleum 
products by 2040 to fuel industry  
and transport, including hard-to-abate 
sectors such as aviation.

Support energy-efficient  
and lower-carbon choices 
4. Invest in processes, technologies and 

end uses to improve energy intensity 
per unit of GDP by almost 60% by 
2050, a rate of improvement nearly 
twice historical levels.

5. Adopt economic mechanisms,  
such as carbon pricing, to drive the 
reallocation of capital and resources 
and support the commercialisation of 
new fuels and technologies.

Remove unavoidable emissions 
6. Capture and store 400 megatonnes of 

CO2 using CCS by 2050; construction 
needs to begin in the near-term. 

7. Remove 0.9 gigatonnes of CO2e/
year by 2050; this requires at least 
30-40 million hectares of additional 
forest cover (an area equivalent 
to Rajasthan) and plant more trees 
outside of forests.

As India's energy system continues to develop, the transformation to net-zero emissions will require fundamental change in how the 
country produces and uses energy – at a pace that will be highly challenging. There is large-scale electrification of end-use sectors 
such as buildings, transport and power. In this scenario sketch, energy demand doubles, but India achieves a net-zero energy system  
by 2050 with most sectors getting close to zero emissions.
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