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SECTOR ASSESSMENT (SUMMARY): ENERGY (RENEWABLE ENERGY 
GENERATION—SOLAR) 

 
Sector Road Map 

 
 1. Sector Performance, Problems, and Opportunities 
 
1. Sector performance. India is the seventh-largest economy in the world by nominal gross 

domestic product, and its gross domestic product growth rate averaged 7.3% during 2011–2015. 
This level of growth requires significant energy consumption. The Indian power system is among 
the largest in the world with about 288 gigawatts (GW) of installed capacity; 60% is coal based, 
followed by hydropower (16%), natural gas (8%), wind (8%), and others (8%). Its extensive use 
of fossil fuels makes India the world’s third-largest emitter of carbon dioxide: about 70% of 
carbon emissions in India (2,126.5 million tons of carbon dioxide equivalent of the total of 3,013.8 
million tons of carbon dioxide equivalent) comes from the energy sector.1 Based on the rooftop 
solar photovoltaic markets in other countries (e.g., Germany, Japan, and the United States), 
which have been widely deployed and captured significant market share (Figure 1), Government 
of India has the potential to meet the stated 40 GW of rooftop solar energy target by 2022. 
 

 
 
2. The capex and opex business models are emerging as the main models in the 
aggregated solar rooftop sector in India. Under the capex model, a property owner procures and 
owns the solar rooftop system while an engineering, procurement, and construction contractor 
(or developer) constructs, commissions, and may even operates and maintains the system. The 
generated solar power is usually for the property owners’ self-consumption. Under the opex 
model, the developer (e.g., a renewable energy service company) procures, owns and installs 
the solar rooftop system on a third-party (e.g., industrial and commercial) property. The 
developer then enters into a long-term power purchase agreement (PPA) with the property 
owner to provide a lower tariff than they could otherwise purchase from the local utility. 
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World Resources Institute. 2015. Infographic: What Do Your Country's Emissions Look Like? 
http://www.wri.org/blog/2015/06/infographic-what-do-your-countrys-emissions-look 
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Figure 1: Rooftop Solar Development in Other Countries 

PRC Germany Japan UK US 

http://www.adb.org/Documents/RRPs/?id=49419-001-3


2 

Alternatively, the developer could also pay the property owner a fee for renting its rooftop space, 
and sell the generated solar power entirely to the utility. The SRIP would support both solar 
rooftop business models. According to financial analyses of a number of existing projects, both 
commercial solar rooftop business models are bankable, yielding an average financial rate of 
return of 12%–16%, given a PPA duration of at least 15 years.2  
 
3. Expansion of solar rooftop installations is at an initial stage. The existing grid-connected 
solar rooftop capacity is only about 221 megawatts (MW).3 In a study conducted by The Energy 
and Resources Institute in 2014, the total market potential in urban areas was estimated at 124 
GW.4 Based on the current market assessment and the ongoing strong government support, the 
solar rooftop market in India is expected to grow rapidly. Basic market infrastructure is available, 
and numerous states and union territories have issued solar policies or net metering regulations. 
A net metering policy has been enacted in most states, and renewable energy purchase 
obligations targets have been set by the government.5 In June 2015, the Reserve Bank of India 
identified renewable energy as a priority lending sector to facilitate banking lending to the solar 
rooftop projects.6  
   
4. Problems. In terms of financing, the existing transaction volume on solar rooftop projects 

is limited, and commercial banks do not have extensive experience in assessing solar rooftop 
projects. This is further exacerbated by renewable energy sector exposure limit from banks’ rapid 
expansion into the infrastructure sector, and the increase in nonperforming loan level. While 
providing dedicated bank debt would lower the project funding cost and facilitate sector 
investment, discoms—the main utility companies and power offtakers—are in varying financial 
health as a result of the persistent low-tariff environment. Viable solar rooftop projects are often 
funded by using expensive private equity and/or supported by the strong balance sheets of 
profitable businesses for their own captive use, without net metering and financial recourse to the 
utilities. Finally, while product technical and quality standards are in place, consumer awareness 
remains low. In summary, these are the challenges to catalyze significant additional financing to 
meet the 40 GW target by 2022. 
 
5. Opportunities. The expansion of solar rooftop system financing depends mainly on the 

solar rooftop projects’ increasing technical and commercial viability. The levelized cost of 
electricity generated using solar rooftop systems currently averages between Rs7–Rs9 per 
kilowatt hour (kWh) in India,7 and is gradually becoming lower than some commercial and 
industrial electricity tariff rates (e.g., in states and territories such as Andhra Pradesh, Delhi, and 
Maharashtra, where the maximum commercial and industrial tariffs are Rs9–Rs12 per kWh). The 
cost of manufacturing solar panels has also been lowered substantially over the past 40 years. In 
some rounds of the National Thermal Power Corporation’s solar park tender in 2015—2016, bids 
for solar projects were below Rs5 per kWh, while the electricity tariff from utilities has been rising 

                                                
2
 Financial and Economic Analysis (accessible from the list of linked documents in Appendix 2 in the Report and 

recommendation of the President). 
3
 Bridge to India. 2015. India Solar Handbook. Delhi.   

4
 The Energy and Resources Institute. 2014. Reaching the Sun with Solar Rooftop. Delhi. This potential was arrived 

through a rigorous process incorporating the following data and parameters: roof space in built infrastructure, paying 
capacity and willingness to pay, and supply–demand aspects for different consumer segments, such as residential, 
commercial and industrial. 

5
 MNRE. 2015. Solar Power Capacity Requirement (FY12-FY22). http://mnre.gov.in/file-manager/UserFiles/Solar% 

20RPO/solar-RPO-requirement-by-2022.pdf  
6
 Reserve Bank of India. 2015. Priority Sector Lending Targets and Classification. https://rbidocs.rbi.org.in / 

rdocs/notification/PDFs/PSLGUID0A65BF4E0A884F60999E748C58EA7F88.PDF 
7
 The levelized cost of electricity can be considered the minimum cost at which solar electricity must be sold over the 

lifetime of the project.  
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steadily by about 5%–10% annually. The cost gap favoring solar rooftop installations is expected 
to widen over time. The government currently provides 30% capital subsidies for non-commercial 
and industrial sectors to strengthen their commercial viability, and subsidies of 70% for a few 
selected states and union territories.8  
 
6. Maharashtra, Tamil Nadu, Gujarat, West Bengal, Karnataka, and Kerala have the 
greatest solar rooftop installation capacity potential. Following the initial government mandate to 
install solar rooftop systems on government and certain public sector buildings, The Energy and 
Resources Institute conducted a preliminary study estimating 22 of 53 government ministries 
have a rooftop solar power potential of 7.2 GW, led by Ministry of Consumer Affairs, Food and 
Public Distribution (2,314 MW), Ministry of Railways (1,369 MW), Ministry of Petroleum and 
National Gas (1,009 MW), and Ministry of Civil Aviation (620 MW). Ongoing project development 
includes: Ministry of Railways (450 MW), Delhi Jal Board (16 MW), Kochi Metro Rail (4 MW), 
Delhi Metro Rail (30 MW), Chandigarh (10 MW) and Tamil Nadu (300 MW). In April 2016, Solar 
Energy Corporation of India tendered a 500 MW solar rooftop system in various states.  
 
 2. Government’s Sector Strategy 

 
7. To meet the 40 GW solar rooftop target, MNRE first provided guidelines for the 
implementation of grid-connected rooftop and small solar power plants in June 2014.9 The 
sector strategy promotes grid-connected solar rooftops through provision of subsidies, 
development of business models, creation of an enabling environment for private investment, 
and promotion of consumer awareness. The sector strategy was implemented in partnership with 
multiple central and state agencies including state (renewable energy) nodal agencies, Solar 
Energy Corporation of India, financial institutions, public sector undertakings, municipal 
corporations, private sector channel partners, and discoms. These rooftop solar plants will be set 
up in residential, commercial, industrial, institutional sectors in the country ranging from 1 kW 
peak to 1 MW peak capacity.  
 
 3. Asian Development Bank Sector Experience and Assistance Program 

 
8. The Asian Development Bank (ADB) has a long-term engagement with a number of key 
financial institutions in India on climate change financing. In particularly, ADB has adopted a 
long-term, systemic approach by using the multitranche financing facility (MFF) and financial 
intermediation loan modality to finance a large number of small renewable energy subprojects 
(e.g., less than $5 million) by leveraging the capacity of local financial institutions. Through this 
activity ADB has demonstrated its capacity to design, process, implement, and monitor complex 
MFF financial intermediation loans. Samples of ADB-implemented MFF financial intermediation 
loan include the MFFs to the India Infrastructure Finance Company and to Indian Renewable 
Energy Development Agency.10

                                                
8
 MNRE. 2014—2015. Operational Guidelines for Implementation of Off-Grid and Decentralised Solar Applications 

Subscheme “Off-Grid and Decentralised Solar PV Applications” During 12
th
 Plan Period. Delhi. 

9
 MNRE. 2014. Continuation of “Off-Grid & Decentralized Solar Applications” Scheme in the 2

nd
 Phase of the 

Jawaharlal Nehru National Solar Mission during 12
th
 Plan Period including 2014-2015: Guidelines “Grid-Connected 

Rooftop and Small Solar Power Plants Programme.” Delhi.  
10

 (i) ADB. 2013. Report and Recommendation of the President to the Board of Directors: Proposed Multitranche 
Financing Facility to India for Accelerating Infrastructure Investment Program. Manila (MFF 0077-IND for $700 million 
approved on 27 September), and (ii) ADB. 2014. Report and Recommendation of the President to the Board of 
Directors: Proposed Multitranche Financing Facility to India for the Clean Energy Finance Investment Program. 
Manila (MFF 0087-IND for $500 million approved on 30 October). 
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Problem Tree for Rooftop Solar Sector 
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Sector Results Framework (Power Sector, 2013–2017) 
Country Sector Outcomes Country Sector Outputs ADB Sector Operations 

Outcomes 
with 
ADB 
Contribution 

Indicators with 
Targets and 
Baselines 

Outputs 
with ADB 

Contribution 
Indicators with Incremental Targets 

Planned and Ongoing 
ADB Interventions 

Main Outputs Expected 
from ADB Interventions 

Increased 
and efficient 
use of 
energy, 
including 
renewable 
energy 
 

(i)  Aggregate 
technical and 
commercial losses 
reduced to 20% in 
2017 (2011 baseline: 
26%) 

(ii) 100.0% of 
villages electrified in 
2017 (2012 baseline: 
93.8%) 

(iii) Share of 
renewable energy in 
total commercial 
energy used 
increased to 1.43% 
by 2017 (2012 
baseline: 1.00%)  

(iv) 11,000 MW of 
savings achieved 
through demand-side 
management and 
energy efficiency 
during 2012–2017 
(2012 baseline: 0 
MW) 

 

Energy 
system 
expanded, 
improved, 
and well 
managed 

(i)  Nonrenewable generation capacity (including 
hydropower) increased by 88,537 MW by 2017 
compared with 2012 level 

(ii) Hydropower generation capacity increased by 
10,897 MW by 2017 compared with 2012 level 

(iii) Grid-connected renewable power generation 
capacity increased by 30,000 MW by 2017 
compared with 2012 level  

(a)  Wind power generation capacity increased by 
15,000 MW by 2017 compared with 2012 level  

(b)  Solar power generation capacity increased 
by 10,000 MW by 2017 compared with 2012 
level  

(c)  Small hydropower generation capacity 
increased by 2,100 MW by 2017 compared 
with 2012 level  

(d)  Biomass and other generation capacity 
increased by 2,900 MW by 2017 compared 
with 2012 level  

(iv) Additional 110,340 ckm of power 
transmission lines installed or upgraded by 2017 
compared with 2012 level  

(v) Additional 1.3 million ckm of power 
distribution lines installed or upgraded by 2017 
compared with 2012 level 

a
  

(vi) Additional 46,825 MW of non-renewable 
generation capacity (private sector) installed by 
2017 compared with 2012 level  

(i) Planned key activity 
areas 
(a) solar power (20% 

of funds) 
(b) hydropower (15% 

of funds) 
(c) other renewable 

(10% of funds) 
(d) electrical power 

transmission (40% 
of funds) 

(e) electrical power 
distribution (15% of 
funds) 

(ii) Pipeline projects  
13 projects amounting 
to $1,948 million for 
2013–2015 (including 4 
projects categorized as 
EGM) 
 
(iii) Ongoing projects 
26 ongoing loans 
amounting to $3,682 
million as of 31 
December 2012 
(including 2 projects 
categorized as EGM) 

(i) Planned key activity 
areas 
About 1,500 MW of solar, 
hydro, and wind power 
installed and/or upgraded  
 
 
 
 
 
 
 
 
 
(ii) Pipeline projects  
1,250 MW of solar, hydro, 
and wind power installed 
and/or upgraded 
 
 
 
(iii) Ongoing projects 
885 MW of hydropower 
being installed; 7,760 
ckm of transmission lines 
being installed and/or 
upgraded; and 104,481 
ckm of distribution lines 
being installed and/or 
upgraded 
 

ADB = Asian Development Bank, ckm = circuit kilometer, EGM = effective gender mainstream, MW = megawatt.
  

a
 This includes 135,000 ckm of 33-kilovolt lines, 560,000 ckm of 11-kilovolt lines, and 610,000 ckm of low-voltage lines. 

Sources: Government of India, Planning Commission. 2012. Draft Twelfth Five Year Plan. Delhi; Government of India, Planning Commission. 2011. An Approach to 
the Twelfth Five Year Plan. Delhi; Government of India, Planning Commission. 2011. Mid-Term Appraisal for Eleventh Five Year Plan, 2007–2012. Delhi; and ADB 
estimates. 


