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SECTOR ASSESSMENT (SUMMARY): ENERGY 

 

 1. Sector Performance, Problems, and Opportunities 
 

1. Sector structure. India’s power sector comprises (i) central government-owned 
agencies; (ii) state government-owned agencies; and (iii) the private sector. Central 
government-owned agencies manage countrywide operations of wholesale power supply, 
interstate and interregional bulk transmission, and power sector development finance. State-level 
operations are handled by state electricity boards, or state utility entities unbundled into 
generation, transmission, and distribution companies. The private sector comprises independent 
solar and other power producers, private owners of some transmission assets, and a few 
distribution companies in various (predominantly urban) locations.  
 

2. Oversight and regulatory bodies. The Government of India’s Ministry of Power governs 
the central power sector and oversees the central utility company operations. The Ministry of New 
and Renewable Energy (MNRE) manages solar and other renewable energy development. The 
Central Electricity Authority advises the Ministry of Power on electricity policy and technical 
matters. The Central Electricity Regulatory Commission regulates solar and other tariffs for 
central government utilities and entities with interstate generation or transmission operations. 
State-level electricity regulatory commissions oversee state-level utilities. 
 

3. Generation. As of 30 June 2016, India’s total installed electricity-generating capacity was 
about 304.5 gigawatts (GW), including 44.2 GW of renewable energy (Tables 1 and 2).1 India has 
been expanding the share of renewable energy over the years. Private investment has also 
significantly increased their share of the mix. In 2016, the private sector’s generation capacity was 
126.4 GW, 41.5 % of the total capacity; and the private sector’s renewable energy capacity was 
42.3 GW, 95.7 % of the total renewable energy capacity.   
 

Table 1: India’s Generating Capacity 

 
Total 

Generation 
Capacity 

(GW) 

Renewable 
Energy 

Capacity
a
 

(GW) 

Renewable 
Energy   

(% of total) 

Private 
Sector 

Generation 
Capacity 

(GW) 

Private 
Sector  

(% total) 

End of 10th Plan Period (31 March 2007) 132.3  7.8  5.9  17.1 12.9 
End of 11th Plan Period (31 March 2012) 199.9 24.5 12.3  54.3 27.2 
As of 30 June 2016 304.5 44.2 14.5 126.4 41.5 

GW = gigawatt. 
a
 Includes only grid-connected power, excluding any off-grid and captive power. 

Sources: Government of India, Ministry of Power and Central Electricity Authority. 
 

Table 2: India’s Renewable Energy Generating Capacity  
(As of 30 June 2016) 

  Generation Capacity 

(MW) 
 

Wind Power 27,151  
Solar Power  7,805  
Small Hydropower  4,304  
Bio Power    4,861  
Waste to Power    123  

Total 44,244  

MW = megawatt. 
Source: Government of India, Ministry of New and Renewable Energy.

                                                 
1
 Government of India, Central Electricity Authority. 2016. All India Installed Capacity (in MW) of Power Stations (as on 

30.06.2016). Delhi.   

http://www.adb.org/Documents/RRPs/?id=49214-002-3


 

2 

 

4. Solar is a growing renewable energy source. Globally, prices of solar photovoltaic 
modules, which account for the majority of solar power generation costs, have been falling 
continuously, reaching $0.55 per watt in 2015,2 8% less than the previous year due to market 
expansion, competition, and technology improvement by the manufacturers. In India, the capital 
cost of solar photovoltaic modules plunged from $3 per watt in 2009 to $1 per watt in 2015.3 This 
decrease in investment costs has helped improve the financial viability of solar power investment 
in India. This was demonstrated by the competitive bid prices under different central and state 
government schemes, which have shown a continuing decrease in regulatory benchmark tariffs to 
purchase solar power. Solar tariffs have fallen by one-third from ₹12.54 per kilowatt-hour (kWh) 
set out in 2010 by Gujarat Energy Regulatory Commission, which was the pioneering 
feed-in-tariff, to ₹4.00/kWh as the bid for a utility-scale solar photovoltaic project conducted in 
2016 for the solar park in Badhra, Rajasthan. In conjunction with cost competitiveness, solar 
power’s installation capacity has drastically increased by almost 50 times, from 161 megawatt 
(MW) in 2010 to 7,805 MW in 2016 (Figure 1).  

 
Figure 1: India’s Solar Energy Generating Capacity (MW) 

 
  
 
 
 
 
 
 
 
 
 
 
 

Source: Government of India. 
        

5. Transmission. The transmission network comprises intrastate grids and the interregional 
grid, among others, which transmit solar power to distribution systems.4 The intrastate grids, 
which generally have 400-kilovolt (kV) and lower voltage levels, exist within each Indian state, and 
are designed to transmit electricity within states for in-state consumption. The interstate and 
interregional grids have higher voltage levels (e.g., 400 kV, 765 kV, and 800 kV) and transmit 
power over longer distances across states and regions. The Power Grid Corporation of India 
(POWERGRID), India’s national power transmission company, is mainly responsible for planning, 
developing, and operating the high-voltage interstate and interregional power transmission 
network, and operates more than 90% of interregional power transmission.  
 

6. Distribution. The distribution segment plays a key role in the power sector, which 
depends on revenues collected from end users by distribution utilities, which then pay generators 
for procured solar and other power and transmission utilities for transmission services. In India, 
this segment is under financial stress, which impairs the financial viability of the entire sector. One 
problem is tariff levels that are below the cost of supply; the other is the unsustainable level of 
aggregate technical and commercial losses caused by inefficiencies in metering, billing, revenue 
collection, and leakages.  

                                                 
2
 Renewable Energy Policy Network for the 21st Century. 2016. Renewables 2016 Global Status Report. Paris.  

3
 Deutsche Bank AG. 2015. India 2020: Utilities & Renewables. Hong Kong.  

4
 India’s interregional grid is divided into the north, east, south, west, and northeast regions.  
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 2. Policy and Regulatory Framework  
 
7. Overall. The Electricity Act, 2003 is the legislative cornerstone for India’s power sector 
and provides a legal framework for sector development. The act’s primary concerns are the 
unbundling of state electricity boards, open access, and competition.5 It provides for (i) an 
exemption from licensing requirements for generation; (ii) open access in transmission; 
(iii) licensing for electricity trading; (iv) licensing for private transmission investment; (v) the 
promotion of competition by allowing multiple distribution companies in one supply area; and 
(vi) foreign ownership in generation, transmission, or distribution. Based on the act, the 
government has encouraged the development of solar and other energy sources; and improved 
operational and financial efficiency through enhanced competition and private participation. 
Nondiscretionary open access is one of the main thrusts of the act, particularly for a growing 
number of solar developers and other independent power producers who seek to sell power since 
long-term open access to transmission and distribution lines can support these bulk power sales. 
 
8. Renewable energy development. Renewable energy-related policies are embedded in 
the framework of the Electricity Act, 2003; the National Electricity Policy, 2005 (and as amended 
thereafter); and the National Tariff Policy, 2006 (and as amended in December 2010 and 
thereafter). India’s National Action Plan on Climate Change set out in 2008 aims to meet 15% of 
the country’s electricity generation from renewable energy sources by 2020.6 The MNRE initially 
targeted a renewable energy capacity of approximately 99.6 GW by 2022.7 At the Conference of 
Parties 21 in Paris in 2015, the government announced that it aims to increase the share of 
installed electric power capacity from non-fossil fuel-based energy resources to 40% by 2030. 
This includes plans to quadruple the country’s renewable energy capacity to 175 GW by 2022 and 
increase the grid-connected solar power target from 20 GW to 100 GW by 2022. 
 
9. Solar power development. The 100-GW solar target comprises 40 GW of installed 
capacity from rooftop solar projects and 60 GW from medium and large utility-scale projects. To 
promote private participation in solar power generation, the government has developed and been 
executing a holistic policy and regulatory framework. In support of rooftop solar deployment, the 
MNRE has drafted model net-metering regulations, and is working with distribution utilities to 
enact such regulations and with commercial banks to facilitate growth in this segment. The 
government also provides various supports and incentives for utility-scale solar project 
development. The policy and regulatory framework assumes that the private sector will play a 
major role in solar power generation investment, while the public sector will develop associated 
facilities for grid integration and facilitate offtake arrangements. 
 
10. Offtake arrangements. Central entities such as the Solar Energy Corporation of India 
(SECI) are entering into long-term power-purchase agreements (PPAs) with project developers 
and selling the power on to utilities, as many distribution utilities in India are financially distressed. 
The government also recently introduced reforms to encourage the purchase of solar power by 
the distribution companies and to improve their financial position. The Ujwal Discom Assurance 
Yojana program aims to improve the financial position of the distribution utilities through improved 
efficiency, reduced losses, and tariff reform, which should reduce the perceived offtake risk and 
increase the PPAs directly between utilities and solar developers. Recent amendments to India’s 
tariff policy require that 8% of power purchased by utilities be from solar energy by 2022 (an 

                                                 
5
 Unbundling implies the separation of integrated utilities into distinct generation, transmission, and distribution 

functions.  
6
 Government of India. 2008. National Action Plan on Climate Change. Delhi. 

7
 Central Electricity Authority. 2012. National Electricity Plan. Delhi; Government of India, Planning Commission. 2013. 

Twelfth Five Year Plan, 2012–2017. Delhi.  
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increase from the previous target of 3%), and promote the development of ancillary services to 
facilitate the high penetration of renewable energy on the grid. 
 
11. Solar park initiative. In 2014, the MNRE set out a solar park development scheme to 
address the time and expense involved in obtaining suitable land and required clearances for 
solar projects,8 which have been identified as key barriers to solar expansion in India. The 
scheme requires state governments to designate solar park project developers (SPPDs)9 as 
implementing agencies to lease suitable developed land to solar project developers (i.e., 
independent power producers and/or investors) based on government clearances, transmission 
systems, water access, road connectivity, communication networks, and other common facilities. 
The MNRE provides capital subsidies for SPPDs to bring down project costs further for solar 
project developers, and ultimately, solar power purchase prices.10 To develop solar parks, solar 
project developers, and connecting facilities seamlessly, SPPDs are responsible for developing 
and managing coordination mechanisms with various parties, including solar project developers 
(inside the park), SECI, transmission utilities such as POWERGRID, and state transmission 
utilities. 
 
12. State solar policy. In India, 24 of 29 states have already introduced state-specific 
renewable energy policies or solar policies that provide incentives for solar power development 
and investment. For example, Gujarat, Andhra Pradesh, Telangana, and Madhya Pradesh have 
exempted electricity duty. Other states, including Karnataka, are providing ₹10 million in financial 
assistance for the development of large solar parks covering more than 100 acres. The state of 
Telangana has exempted solar park projects from stamp duties. 
 
13. Solar park transmission. The intermittent nature of renewable energy sources threatens 
transmission grid stability, and a considerable amount of new transmission investment is required 
to evacuate solar and other renewable power from the source locations to the grid system, and 
perform system-balancing functions. POWERGRID published a Green Energy Corridors Plan to 
connect renewable resource-rich areas to the existing grid in a stable manner by utilizing 
advanced technologies.11  This plan details the transmission expansion projects required to 
achieve the renewable energy targets in place at that time. However, the government recently 
revised these targets, and they now require additional transmission expansion, including to areas 
where solar parks are being developed. The transmission line expansion associated with solar 
parks is being built through either the state transmission companies or POWERGRID. To promote 
solar and other renewable energy development, the government amended its tariff policy in 2016, 
and does not levy interstate transmission charges or losses for solar and wind power.  
 
 3. ADB Sector Experience and Assistance Program 
 
14. ADB’s public sector operations. The Asian Development Bank (ADB) has supported 
public utilities for developing transmission networks associated with solar parks in Gujarat and 
Rajasthan, as well as in Assam, Bihar, Himachal Pradesh, Madhya Pradesh, and Uttarakhand to 
strengthen transmission and distribution networks and develop hydropower generation. ADB has 
also worked with state governments and utilities on sector reforms, supported regulatory 

                                                 
8
 Government of India, Ministry of New and Renewable Energy. 2014. Implementation of a Scheme for Development 

of Solar Parks and Ultra Mega Solar Power Projects. Delhi. 
9
 SPPDs can be state government agencies or its joint ventures with SECI or the private sector. 

10
 Solar project auctions yielded successful low bids of 4.63 ₹/kWh for the solar park in Gani-Sakunala, Andhra Pradesh 
and of 4.00 ₹/kWh for the park in Bhadla (Phase II), Rajasthan.   

11
 POWERGRID. 2012. Report on Green Energy Corridors—Transmission Plan for Envisaged Renewable Capacity. 
Gurgaon.   
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institutions, and provided financing to central government agencies, such as the India Renewable 
Energy Development Agency, the Power Finance Corporation, the National Thermal Power 
Corporation, and POWERGRID. 
 
15. Private sector operations. ADB funded the 40-MW Dahanu solar photovoltaic power 
project, India’s first utility-scale solar photovoltaic facility, as well as a 100-MW concentrated solar 
power project in Rajasthan, which was successfully commissioned in December 2014. In 2014 
and 2016, ADB funded 300-MW solar photovoltaic projects by foreign and domestic investors 
entering PPAs with SECI and state distribution companies. ADB has also invested equity in 
early-stage, off-grid energy companies such as Simpa Networks, an off-grid solar services 
provider. ADB also supported the first public–private partnership transmission project between 
POWERGRID and Tata Power, and provided loans to the Mundra Ultra Mega Power Project, the 
first “ultra mega” project and the first to use supercritical boiler technology.  
 
16. Innovative operations. ADB will continue to support state utilities in system investments 
and capacity development to strengthen transmission and distribution networks, reduce technical 
and commercial losses, and improve their financial health. In addition, ADB will provide continued 
support for low-carbon initiatives, including renewable energy and energy efficiency. ADB will 
promote innovative solutions in the 100-GW solar power program. Support for advanced 
transmission technology, including smart grids and high-voltage, direct-current lines, will be 
extended to increase efficiency and facilitate grid integration of solar and other renewable energy. 
Working with POWERGRID, ADB combines these approaches effectively by introducing 
improved technology, interregional connectivity, and support for the green corridor initiative.  

 
 

 


