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Based on numbers es�mated by various studies, around 
200 million people in India have inadequate access to 
electricity, which results in limi�ng the number of 
opportuni�es for earning livelihood. The rural economy 
which provides sustenance to a vast majority of Indian 
popula�on largely relies on human labor or conven�onal 
energy sources for various tasks. Even in many parts of 
the urban areas, intermi�ent electricity supply remains 
an impediment for economic ac�vi�es. The inadequacy 
of access to electricity reflects in the per-capita 
consump�on of electricity in India which remains much 
below the world average (Figure 1). In addi�on, lack of 
cheap and reliable electricity access is a major obstacle 
in the way of Government's objec�ve of a�rac�ng 
foreign and domes�c investment in manufacturing 
sector. 

This paper, seeks to examine the increasingly important 
role of Indian States and Chinese Provinces in the bilateral 
rela�onship and will also provide recommenda�ons for 
making such interac�ons more effec�ve.

By Prof. Anand Mishra

Figure 1:  Per-capita electricity consump�on 
Source: Ministry of New and Renewable Energy (MNRE) data
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During 2015 United Na�ons Climate Change Conference 
in Paris, India emphasized its commitment towards clean 
energy and reducing carbon emissions. Following that, 
the 2015 na�onal budget outlined the plan, supported 
by a substan�al budgetary alloca�on, for a five-fold 
increase in renewable electricity target to achieve 175 
GW of installed capacity by 2022. This comprises 100 GW 
solar, 60 GW wind, 10 GW biomass and 5 GW small 
hydropower (SHP) capacity. As part of the Paris Climate 
agreement, India also commi�ed to produce 40% of its 
installed electricity capacity from non-fossil fuel sources 
by 2030.The exis�ng genera�on capacity is dominated 
by coal-fired thermal power (Figure 2) -196 GW as of 
June 2018, which is 58% of total installed electricity 
genera�on capacity. Some government officials have 
opined that “175 GW of Renewable Energy by 2022 is a 
very conserva�ve target. India can easily achieve 200 
GW of renewable capacity by 2022.¹" Industry experts, 
however, remain skep�cal of such op�mis�c opinions 
about over-achieving the renewable electricity targets 
owing to some policy concerns- duty on solar 
equipment, transmission constraints, availability of land 
for new projects, and various opera�onal and financial 
challenges among others.

Electricity Genera�on in India

As shown in the Figure 2, the installed electricity 
genera�on capacity in India as on June 2018 was 343,899 
MW, of which 69,022 MW is generated through 
renewables. As men�oned earlier, the target for 
renewables is to increase its installed capacity from 
69.02 GW to 175 GW by the year 2022.
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Figure 2:   Fuel-wise Installed Capacity Source: Ministry of Power²
*RES (Renewable Energy Sources) include Small Hydro Project(SHP), 

Biomass Gasifier, Biomass Power, Urban & 
Industrial Waste Power, Solar and Wind Energy.

Around 55% of the total installed capacity is owned by 
the Government -Central as well as the State 
Governments. 

The Central Electricity Authority, the power ministry's 
planning wing, in its Na�onal Electricity Plan (NEP) 
report es�mates that India is likely to a�ract a massive 
investment of Rupees 11,55,652 crore (roughly 167 
billion US dollars) in power genera�on sector in the five-
year period between 2017 and 2022 in se�ng up 
projects across thermal, hydro, nuclear and renewables 
segment (Figure 4). The report further es�mates that all 
the renewable projects will be executed by private 
developers. In the past four years, the green energy 
sector (including renewable electricity)in India has 
a�racted $ 42 billion of investment.³ The foreign 
investment in the renewable energy area qualifies for 
automa�c approval. 

Figure 3: Electricity Genera�on Capacity Ownership
Source: Ministry of Power, India

As on November 2017, of the total installed renewable 

electricity capacity, 53% was in the Wind,27% in Solar, 

13% in Biomass, and 7% in Small Hydropower (Figure 5). 

In the past three years, there has been more capacity 

addi�on in the solar than the wind sector. For example, 

in the year 2017, 7.6 GW was added in the solar and 4 

GW in the wind sector respec�vely. Rapidly falling cost of 

Solar PV has contributed to the spurt in growth in 

installa�on of solar power capacity which is expected to 

surpass the installed capacity in wind power segment, 

reaching 100 GW by 2022 from its levels of 16 GW as of 

November 2017. 

Figure 4: Es�mated Investment in Electricity Sector (2017-2022) 
Source: Na�onal Electricity Plan (NEP), 

Central Electricity Authority (CEA)

Figure 5 : Installed Renewable Electricity Capacity (MW) as 

on November 2017  Small Hydro Power (less than 25 MW capacity) ⁴
Source: Ministry of New and Renewable Energy (MNRE)⁵

The year 2017 was significant in that for the first �me 
solar and wind electricity tariff fell below Rs. 3 per 
kilowa�-hour (kWh) -roughly US$ 0.05 per kWh '' . These 
tariff rates represent a steep decline over the past three 
years and have finally gone below the cost of electricity 
generated from exis�ng coal-based thermal power 
plants (the tariff for the government owned thermal 
power plant for 2017 was Rs.3.2 per kWh) as shown in 
Figure 5.  
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Figure  : Tariff Comparison - Coal vs Solar 
Source: NTPC data, Bloomberg New Energy Finance

The state electricity distribu�on (Discoms) companies 
are the largest purchaser of electricity including that 
from renewables, therefore, the health of Dicoms is a 
cri�cal factor for the viability of the renewable electricity 
projects. The Discoms in India have chronically been 
under financial distress due to the massive debt on their 
balance sheet. Moreover, the electricity tariff for the 
rural and domes�c households is o�en dictated by 
poli�cs.  The success in mee�ng the ambi�ous 
renewable electricity genera�on target would, in larger 
measure, depend on revamping of electricity 
distribu�on sector. 

Recently, some legisla�ve amendments and policy 
changes have been made to create conducive 
environment for the growth of renewable energy 
electricity sector and to enhance the financial health of 
Discoms. 

India's federal system and complex ins�tu�onal 
arrangement make it difficult to achieve a cohesive vision 
for the energy sector. However, past and current 
governments have asserted the renewable energy and 
the drive to a�ain a coherent policy framework for the 
sector to be a top priority for the country. 
Indian cons�tu�on delineates the legisla�ve and 
execu�ve powers between the Centre(Federal) and 
states. The Seventh Schedule of the cons�tu�on lists out 
the subjects over which the legisla�ve power is granted 
to the Centre, States, and to both concurrently. Electricity 
falls under the concurrent list, therefore, Centre and 
states both can legislate on this sector. 

Legisla�ve, Regulatory, and Ins�tu�onal Framework 
Governing the Renewable Electricity Sector

The Concurrent list grants broad rights to legislate in the 
sector to the Centre but the responsibility of 
implementa�on is mostly assigned to the states. The 
direc�on of the central and the state policies and 
implementa�on thereof will determine the health of the 
renewable electricity sector. Issues concerning the 
interstate electricity transac�on are within the purview 
of the Centre whereas intra-state sale, purchase, 
distribu�on of electricity lie in the state's domain. 
However, despite the Central Government's urgent drive 
to  develop renewable electr ic i ty  sector,  the 
cons�tu�onal framework ensures that the Centre cannot 
achieve its goals without the support of the states. While 
the center can provide incen�ves and encouragement to 
the states to meet renewable electricity targets, it cannot 
breach the bounds of concurrent jurisdic�on to force the 
states for compliance or penalize them for non-
compliance. Depending on the State Governments' 
poli�cal rela�on with the Central government, it may 
push back or go along with the Central Government's 
agenda. Therefore, the issues of reforms in the electricity 
sector in general and development of renewable 
electricity in par�cular are complex, not just from a 
cons�tu�onal and legal perspec�ve but also because of 
poli�cal rela�ons between the center and the states  .

Electricity Act 2003 (EA 2003) mandates the Central 
Government, the Central Electricity Regulatory 
Commission (CERC), and the State Electricity Regulatory 
Commissions (SERCs) to formulate policies that facilitate 
genera�on of electricity through renewable source by 
providing connec�vity with the grid, taking steps for sale 
of such electricity to any en�ty, and purchase of 
electricity from renewable sources by electricity 
distribu�on licensee. The EA 2003 further mandates the 
SERCs to determine tariff for renewable electricity 
projects in their respec�ve states and the state 
government owned electricity distribu�on companies 
(DISCOMs) to provide grid connec�vity to the projects. 
As on 2018, SERCs have begun to conduct compe��ve 
auc�on for renewable electricity genera�on. In addi�on, 
the EA 2003 provides for formula�on on Na�onal 
Electricity Policy (NEP) and Na�onal Tariff Policy for the 
development of electricity systems and u�liza�on of 
energy resources including renewables. The NEP 2005 
s�pulates a gradual shi� from fossil fuel based electricity 
genera�on to renewable based energy. It further states 
that the sourcing of renewable electricity by the 
DISCOMS should be through compe��ve bidding. 

Regulatory and Ins�tu�onal Framework
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Figure  : Tariff Comparison - Coal vs Solar 
Source: NTPC data, Bloomberg New Energy Finance
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Func�on Central Level State Level Private

Policy

Regula�on

Genera�on

Transmission

Distribu�on 

Ministry of Power
Central Electricity Authority
Ministry of New and Renewable 
Energy

Central Electricity Regulatory 
Commission (CERC)

Central undertakings (e.g. NTPC, 
NHPC)

Central Transmission U�lity 
(Power Grid Corpora�on of 
India) 

Department of Energy

State Electricity Regulatory 
Commission (SERC)

State power genera�on 
Companies

State Transmission U�lity

State Discoms

Independent/Cap�ve power producers 
(e.g. Tata Power, Steel companies)

Independent transmission service 
providers (e.g. Tata Power)

Private Discoms (e.g.BSES in Delhi)

Since un�ll 2017, the renewable technologies were not mature enough to have grid parity, the CERC along with the 
SERCs determined the preferen�al tariffs for renewable electricity. The Ministry of Power (MoP) formulates na�onal 
level electricity law through NEP and NTP, and amends the Electricity Act if required. The MoP influences the 
renewable electricity purchase and overall ins�tu�onal framework for the electricity sector through NEP and NTP 
(Mukerjee, Dhingra and Sengupta 2017)

Level Central Government 
(Ministry of Power/Ministry of Finance)

Ministry of New and 
Renewable Energy (MNRE)

Central Electricity Regulatory
Commission (CERC)

Develops na�onal electricity tariff 
policies, which includes Renewable 
energy

Provides fiscal incen�ves to promote 
renewable energy

Central Develops na�onal renewable 
energy laws, Sets technical 
standards for renewable energy

Conducts resource assessment for 
renewable energy; supports R&D 
in renewable energy technologies

Promotes effec�ve use of 
informa�on technology for 
renewable energy, manages 
database

Reviews renewable energy 
programs to understand their 
effec�veness and efficiency

Sets guidelines for feed in tariff 
design for different renewable 
energy technologies

Regulates the regional electricity 
corpora�on mechanism

Regulates inter-state open access 
and third party sales

Level State Government State Nodal Agency State Electricity Regulatory Commission

Develops state- level renewable 
energy policy

Provides fiscal incen�ves for 
Promo�ng renewable energy 
sources within the state

State Conducts resource assessments 
for various renewable energy 
sources

Allocates renewable energy 
projects and progress monitors, 
clearances and land acquisi�on

Maintains database on renewable 
energy sources

Before 2017, used to determine 
feed-in tariff for different enewable 
energy technologies; 2018 onwards, 
conducts auc�on for renewable 
electricity capacity 

Determines RPOs and enforcement 
mechanism

Sets regula�ons on intrastate 
wheeling, open access, and third- 
party sale
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At the central level, the Ministry of New and Renewable Energy (MNRE) deals with the issues related with renewable 
energy (Table 1&2). MNRE formulates the na�onal level policies related with renewable energy and its nodal agencies at 
the state level coordinate with various states government agencies to promote renewable energy. The Indian Renewable 
Energy Development Agency (IREDA) is a Non-Banking Financial Ins�tu�on under the administra�ve control of the MNRE 
for providing term loans for renewable energy and energy efficiency projects. Although MNRE spearheads the 
development and deployment of renewable electricity but relies on MoP for requisite policy changes to meet its objec�ves.

The CERC oversees the development of electricity markets at the na�onal level and designs the regulatory framework 
within which various state level departments func�on. The SERCs are the nodal agencies of CERC in states. The SERC 
regulate the electricity market within their states within the regulatory framework of the CERC.  

At the state level, various agencies-including those of MNRE and CERC - and energy departments that func�on under the 
control of respec�ve state government. These agencies and department channelize the subsidies from the central 
government, implement various projects, and co-ordinate with other agencies.  

Key Challenges Facing the Renewable Electricity Sector

1. The variability in genera�on of electricity from 
renewables make its accommoda�on into the grid 
difficult. Many renewable resource rich state face this 
challenge to greater extent as they have to 
accommodate higher volume of renewable electricity 
into their state grid . (Aayog 2015)

2. The insufficient availability of central government 
financial  assistance towards improving the 
infrastructure for the grid integra�on of renewable 
electricity. (Aayog 2015)

3. Since as of now, the central government is unable to 
force compliance from the state governments on 
Renewable Energy Cer�ficate (REC) market which 
results in low demand for the REC that in turn creates 
disincen�ve for renewable resource rich states to 
develop more electricity genera�on capacity. (Aayog 
2015)

4. Lack of effec�ve market place for renewable 
electricity where generators and distributors can buy 
and sell electricity at na�onal level.

5. High cost of financing for renewable electricity 
projects because of percep�on of higher risk involved 
with the renewable electricity projects.

6. Financial health of distribu�on companies is a cri�cal 
issue for the viability of the renewable energy 
projects. Most of the state DISCOMS are in dire 
financial health therefore renewable electricity 
project face higher risk of default or delay in receiving 
payment.

7. Acquiring land and environmental permits and 
clearance take inordinate amount of �me. There is a 
need to standardize and streamline the process for 
such acquisi�on and clearances. 

8. To protect domes�c manufacturers, India has 
proposed a 70% duty on solar cells and modules 
imported from China, Taiwan and Malaysia, which 
currently supply 90% of India's requirements. Higher 
du�es on such import will not allow the electricity 
tariff to go down as much as they can.⁶ 
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project face higher risk of default or delay in receiving 
payment.

7. Acquiring land and environmental permits and 
clearance take inordinate amount of �me. There is a 
need to standardize and streamline the process for 
such acquisi�on and clearances. 

8. To protect domes�c manufacturers, India has 
proposed a 70% duty on solar cells and modules 
imported from China, Taiwan and Malaysia, which 
currently supply 90% of India's requirements. Higher 
du�es on such import will not allow the electricity 
tariff to go down as much as they can.⁶ 
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