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National Institution for Transforming 
India  
The National Institution for Transforming India, also called NITI Aayog, was formed 
via a resolution of the Union Cabinet on January 1, 2015. NITI Aayog is the premier 
policy ‘Think Tank’ of the Government of India, providing both directional and 
policy inputs. While designing strategic and long term policies and programmes 
for the Government of India, NITI Aayog also provides relevant technical advice 
to the Centre and States.  

At the core of NITI Aayog’s creation are two hubs –Team India Hub and the 
Knowledge and Innovation Hub. The Team India Hub leads the engagement of 
states with the Central government, while the Knowledge and Innovation Hub 
builds NITI’s think-tank capabilities. These hubs reflect the two key tasks of the 
Aayog. NITI Aayog is also developing itself as a State of the Art Resource Centre, 
with the necessary resources, knowledge and skills, that will enable it to act with 
speed, promote research and innovation, provide strategic policy vision for the 
government, and deal with contingent issues. 

 

 
More information about   
the NITI Aayog can be 
found at: http://niti.gov.in. 
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Abstract  

This report suggests ways for India to maximise the amount and value of solar 
and wind power in its electricity system. It addresses demand-side flexibility, 
power plant flexibility, storage (pumped-storage hydro and batteries) and grid 
flexibility, as well as policy, market and regulatory solutions for the short to medium 
term. It adds to existing research by focusing on renewable integration in individual 
states, rather than at the national level, as the power system flexibility challenges, 
solutions and priorities are different in each state. The report presents findings 
from consultations with national and regional stakeholders and the results of 
parallel in-depth analysis, including two newly developed, detailed power sector 
production cost models developed at the IEA to illustrate flexibility challenges and 
solutions specific to the India context – the five-region India Regional Power 
System Model and the Gujarat State Power System Model.  
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Foreword 
India has made remarkable progress in recent years bringing energy services to 
its citizens. In less than two decades, 900 million people have gained access to 
electricity – including 100 million in 2018 alone – and the country’s energy demand 
has more than doubled over the same period. But India’s per capita electricity 
consumption is still only one-third of the global average.  

Such steep growth in energy demand inevitably poses challenges for this diverse 
and dynamic nation, particularly to establishing the policy and market conditions 
to provide secure, affordable and clean energy for all its people. To facilitate these 
goals, the International Energy Agency (IEA) has developed a close working 
relationship with the National Institution for Transforming India (NITI Aayog). 
Together, they have produced a series of reports and held workshops to support 
India in its quest to provide much-needed energy to its economy and people while 
minimising the associated environmental impacts. 

Renewables Integration in India 2021 is the latest result of our collaboration with 
NITI Aayog. This report suggests ways for India to securely maximise the amount 
and value of solar and wind power in its electricity system. The Government of 
India plans to increase renewable electricity capacity to 175 GW by 2022 and to 
450 GW by 2030, but even faster growth will be needed in the following decades 
to meet ongoing growth in demand and reach climate targets. The Renewables 
Integration report explores pathways for bringing greater flexibility to the entire 
electricity system. It also suggests policy, market and regulatory measures to 
incentivise renewables and ease their integration into the energy system.  

This joint project with NITI Aayog drew on the IEA’s expertise in modelling to focus 
on renewable power in individual Indian states, rather than at the national level, 
since the challenges, solutions and priorities differ across the country. Some 
Indian states already derive a larger share of power from renewable sources than 
some entire countries, although a number of states are facing challenges in 
smoothly integrating the variable electricity output.  

Because of its size and the dynamism of its economy, India has a key role to play 
in the world’s transition to a clean energy future. India faces unique challenges to 
meet the demands of its citizens, and I’m hopeful that our work with NITI Aayog 
can help guide the way towards a successful expansion of renewables in India’s 
energy mix. 

Dr. Fatih Birol   

Executive Director  

International Energy Agency 



 

FOREWORD 
  

 NITI Aayog and International Energy Agency (IEA) have collaborated to work on joint 

analysis and research projects, including energy policy analysis and market research, analytical 

research and econometric modelling to analyze energy sector trends. Under this endeavour IEA carried 

out independent In-depth Analysis of Indian Energy Policies.  Analysis report “India 2020-Energy 

Policy Review” was launched in January, 2020. Apart from this, NITI Aayog and IEA have been 

working with the states on RE-Integration issues. A series of workshops have been organized with the 

states starting from 2018 onwards  with regional workshops followed by National level workshop. 

This was a good beginning to identify the various integration issues in the context of increasing 

penetration of Renewable Energy into grid system.   

 

 In September 2019, Hon’ble Prime Minister Shri Narendra Modi, announced long-term 

ambitious RE targets of 450 GW by 2030 moving beyond the target of 175 GW by 2022. Aligning 

with the goals of Central Government, India’s RE rich States are expanding the RE capacity and 

generation which definitely require these RE rich States to develop a holistic understanding of full 

range of flexibility options for RE integrations. Starting from 2020, NITI Aayog and IEA with the 

support from the British High Commission, has convened series of State-level Power System 

Transformation Workshops. The objective of these workshops is to sensitize the state governments 

and to initiate action for system integration of RE Power. During 2020, two workshops were 

conducted with the states of Maharashtra and Gujarat while another workshop was conducted 

for Karnataka in early 2021. 

 

 NITI Aayog and IEA have come out with a compilation of outcomes of the workshops in the 

form of a Report. At the time when more and more Indian States are facing increasing RE integration 

challenges, the recommendations in this report will help India to maximize the amount and the value 

of solar and wind energy in its power system by providing options to improve power system flexibility 

in Indian States by 2030. This report provides an international framework for renewables integration 

in India and highlights a full repertoire of power system flexibility solutions. Power system 

transformation pathways and renewables integration challenges, solutions and priorities are vastly 

different in India's states and union territories. This report highlights the findings relevant to many 

states and regions in India and across the globe. 

 

 I would like to congratulate the Energy Vertical at NITI Aayog- Additional Secretary, Dr. 

Rakesh Sarwal and Rajnath Ram, Adviser (Energy) and their dynamic team for closely working with 

the Renewable Integration and System Security (RISE) team at the IEA. Both the teams were 

instrumental in bringing out this publication. I hope that the Indian States take cognizance of the 

solutions. I look forward to support the implementation of recommendations of this report that need to 

be tailored to each state to support the smooth transitions to RE integration in the States. 

  

 
(Amitabh Kant) 

Place-New Delhi 

Dated – April, 2021 
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