
Tapping 
Every Ray 
of the Sun

POULAMI CHOUDHURY, SHALU AGRAWAL, 
KANIKA CHAWLA, RAJEEV PALAKSHAPPA, 
KARTHIK GANESAN, AND 
ARUNABHA GHOSH

CEEW Policy Brief

October 2014 | New Delhi, India

A Roadmap for a 
Significant Role of 
Solar in India





 
 

 

  
  

C
E

E
W

 P
o
li

cy
 B

ri
ef

  
  

  
O

ct
o
b
er

 2
0
1
4

  
  
  

  
 c

ee
w

.i
n

 

 

  

 

 

 

Tapping Every Ray of the Sun 

A Roadmap for a Significant Role of Solar in India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Authors 

Poulami Choudhury, Shalu Agrawal, Kanika Chawla, 

Rajeev Palakshappa, Karthik Ganesan,  

and Arunabha Ghosh 
 



 

 

 

 

 

 

 

 

 

 

 

Copyright © 2014 Council on Energy, Environment and Water 

All rights reserved. No part of this publication may be reproduced, stored in a retrieval 

system or transmitted, in any form or by any means, electronic, mechanical, photocopying, 

recording or otherwise, without prior permission. 

A policy brief on ‘Tapping Every Ray of the Sun: A Roadmap for a Significant Role of Solar 

in India’. 

The views expressed in this report are those of the authors and do not necessarily reflect the 

views and policies of the Council on Energy, Environment and Water. 

Design and Layout: Mihir Shah 

Image on the front cover courtesy of Chandra Marsono (http://bit.ly/1DkW0Ac) 

The Council on Energy, Environment and Water (http://ceew.in/) is an independent, not-for-

profit policy research institution. CEEW addresses pressing global challenges through an 

integrated and internationally focused approach. It does so through high quality research, 

partnerships with public and private institutions, and engagement with and outreach to the 

wider public. The International Centre for Climate Governance has ranked CEEW as India’s 

top climate change think-tank two years in a row. In 2014, the Global Go To Think Tank 

Index ranked CEEW 1st in India in three categories. 

 

Council on Energy, Environment and Water 

Thapar House, 124, Janpath, New Delhi 110001, India  

http://ceew.in/


 
 

 

ABOUT CEEW 

The Council on Energy, Environment and Water (http://ceew.in/) is an independent, not-for-

profit policy research institution. CEEW addresses pressing global challenges through an 

integrated and internationally focused approach. It does so through high quality research, 

partnerships with public and private institutions, and engagement with and outreach to the 

wider public. The International Centre for Climate Governance has ranked CEEW as 

India’s top climate change think-tank two years in a row. In 2014, the Global Go To 

Think Tank Index ranked CEEW 1
st
 in India in three categories. 

 

In four years of operations, CEEW has engaged in more than 60 research projects, 

published more than 35 peer-reviewed policy reports and papers, advised governments 

around the world over 80 times, engaged with industry to encourage investments in clean 

technologies and improve efficiency in resource use, promoted bilateral and multilateral 

initiatives between governments on more than 30 occasions, helped state governments with 

water and irrigation reforms, and organised more than 75 seminars and conferences. 

 

CEEW’s major completed projects: 584-page National Water Resources Framework Study 

for India’s 12th Five Year Plan; India’s first report on global governance, submitted to the 

National Security Adviser; foreign policy implications for resource security; India’s power 

sector reforms; first independent assessment of India’s solar mission; India’s green industrial 

policy; resource nexus, and strategic industries and technologies for India’s National Security 

Advisory Board; $125 million India-U.S. Joint Clean Energy R&D Centers; business case for 

phasing down HFCs; geoengineering governance (with UK’s Royal Society and the IPCC); 

decentralised energy in India; energy storage technologies; Maharashtra-Guangdong 

partnership on sustainability; clean energy subsidies (for the Rio+20 Summit); reports on 

climate finance; financial instruments for energy access for the World Bank; irrigation reform 

for Bihar; multi-stakeholder initiative for urban water management; Swachh Bharat; 

environmental clearances; nuclear power and low-carbon pathways; and electric rail 

transport.  

 

CEEW’s current projects include: the Clean Energy Access Network (CLEAN) of 

hundreds of decentralised clean energy firms; the Indian Alliance on Health and Pollution; 

low-carbon rural development; modelling long-term energy scenarios; modelling energy-

water nexus; coal power technology upgradation; India’s renewable energy roadmap; energy 

access surveys; energy subsidies reform; supporting India’s National Water Mission; 

collective action for water security; business case for energy efficiency, and emissions 

reductions in the cement industry; assessing climate risk; modelling HFC emissions; advising 

on run up to climate negotiations (COP-21) in Paris. 
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CEEW’s work covers all levels of governance: at the national level, resource efficiency and 

security, water resources, and renewable energy; at the global/regional level, sustainability 

finance, energy-trade-climate linkages, technology horizons, and bilateral collaborations, 

with Bhutan, China, Iceland, Israel, Pakistan, Singapore, and the US; and at the state/local 

level, CEEW develops integrated energy, environment and water plans, and facilitates 

industry action to reduce emissions or increase R&D investments in clean technologies. 
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1. INTRODUCTION – RAISING THE AMBITION LEVELS 
 

India’s average solar irradiance at approximately 5.1 kWh/m
2
 is one of the highest irradiation 

received by any country in the world. As a result, the theoretical potential of annual power 

generation from solar is about 5000 trillion kWh, which is equivalent to the cumulative solar 

capacity of 600,000 GW. Whilst this large potential assessment is entirely theoretical, the 

opportunity that solar energy offers is undisputed. In order to draw on the potential of solar 

power, the Government of India launched the National Solar Mission (NSM) in 2010, with 

the aim of installing a cumulative solar capacity of 20 GW by 2021-22. Could India aspire to 

a higher ambition, making solar a critical part of its energy mix?  

 

Until July 2014, India had installed 2.75 GW of solar capacity. Much of this capacity was 

installed on the back of declining panel prices, high share of overseas funding and proactive 

solar policies by some states. However even as many of these favourable factors are on the 

decline, or at best stalling, such as the plateauing of solar prices and the downward trend in 

overseas financing, there is still a huge opportunity for solar power as the price of coal 

(particularly imported coal) continues to soar and the constraints to expanding conventional 

power capacity become more acute.  

 

Figure 1: Growth Trajectory of Solar Power in India – Current and Proposed 

 
Source: CEEW analysis 

 

 

 Power from solar energy contributed only 0.41% of overall power demand in India in 2013-

14. However, given the large untapped potential of solar energy in India and the opportunities 

ahead, the right set of policy incentives and a supportive ecosystem could increase solar’s 

share significantly. 
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2 Introduction 

 
 

 
 

 

A cumulative installed capacity (CIC) of 100 GW of solar power by 2021-22 would help 

scale up India’s solar capacity to 9% of total power demand. However, meeting such an 

ambitious goal would also mean a high compounded annual growth rate (CAGR) in 

solar capacity addition of 62.2% between now and 2021-22 (see Figure 1). 

 

Such a rate of growth is much higher than the 34% CAGR needed to achieve the earlier NSM 

goal of 20 GW. While the more ambitious goal is feasible, it would test the resolve of 

policymakers, project developers, engineering contractors, financiers, manufacturers and 

other stakeholders. 
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2. ONE (AMBITIOUS) GOAL BUT MANY ROUTES 
 

The target of 100 GW of cumulative installed capacity from solar can be achieved through 

different combinations of solar installations (based on the scale, grid connected status or end 

use of each solar system).  

Table 1 presents three different scenarios, each of which includes various solar installations 

in varying proportions. The different solar applications being considered include utility scale 

solar PV; residential rooftop PV systems (grid connected); non-residential rooftop PV 

systems (captive systems on public, commercial and industrial buildings); rural mini-grids; 

and solar pump sets.  

Table 1: Different scenarios and investment requirements 

Sector 

Scenario 1 "Utility 

heavy" 

Scenario 2 "Rural 

decentralised heavy" 

Scenario 3 "Rooftop 

heavy" 

Share MW Share MW Share MW 

Utility 80% 80,000 65% 65,000 50% 50,000 

Rooftop – 

Residential (grid-

connected) 

3% 3,000 3% 3,000 20% 20,000 

Rooftop– Non-

Residential (captive) 
10% 10,000 10% 10,000 25% 25,000 

Rural Mini-Grid 2% 2,000 2% 2,000 2% 2,000 

Solar Pump-sets 5% 5,000 20% 20,000 3% 3,000 

Total Capital 

Investment  

INR 802,500 crore  

(USD 133.8 billion
1
) 

INR 915,000 crore 

(USD 157.5 billion) 

INR 8,83,500 crore 

(USD 147.3 billion) 

Evacuation 

Infrastructure 

Costs  

INR 58,600 crore 

(USD 9.8 billion) 

INR 47,613 crore 

(USD 7.9 billion) 

INR 36,625 crore 

(USD 6.1 billion) 

Infrastructure 

Costs for Rooftop 

Grid Connection  

INR 500 crore 

(USD 83 million) 

INR 500 crore 

(USD 83 million) 

INR 3,333 crore 

(USD 556 million) 

Total Capital 

Investment  

 INR 861,600 crore 

(USD 143.6 billion) 

INR 963,113 crore 

(USD 160.5 billion) 

INR 923,458 crore 

(USD 153.9 billion) 

Source: CEEW analysis 

 

 

 

                                                           
1
Exchange rate of INR 60 per USD is used. 



4 One (Ambitious) Goal but Many Routes  

 

 

For comparison:  

 1000 MW of rooftop non-residential would imply 10,000 systems of 100 KWp each. 

 1000 MW of rooftop residential would imply 0.33 million systems of 3 KWp each. 

 1000 MW of rural mini-grid would imply 28,570 systems of 35 KWp each. 

 1000 MW of solar pumps would imply 0.27 million systems of 5 HP each. 

Scenario 1, being utility focussed, gives utility scale projects the most dominant role, 

accounting for 80% of the 100 GW CIC in 2021-22. 

Scenario 2, the rural decentralised energy scenario, envisions 20% of the cumulative 

installed capacity (or 20 GW) coming from solar pump sets. In order to reach the target, 5.3 

million solar pump sets of 5 HP each would need to be installed by 2021-22. While this is a 

huge leap from the current 11,000-odd solar pumps that exist, comprising only 40MW of 

capacity, it is a small proportion of the total number of pump sets in use in the country 

(approximately 27 million).  

Scenario 3 focusses on rooftop solar installations, both residential and non-residential. In 

our analysis, residential rooftop systems are considered as grid-connected systems, governed 

by a net metering system, and comprising 20% of the total CIC. In order to add 20GW of 

residential rooftop capacity, 6.67 million rooftop systems of 3kWp each would need to be 

installed by 2021-22. 

Non-residential rooftop systems include PV systems installed on public, commercial and 

industrial buildings, where power generated is consumed entirely on-site and need not be fed 

into the grid, thanks to large on-site captive demand. Non-residential rooftops are considered 

to add 25% of the capacity or 25 GW. In order to reach this target, 0.25 million systems of 

100kWp each, need to be installed by 2021-22. 
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Figure 2: Framework to evaluate investments in the solar sector 

 

Source: CEEW analysis 



6 What Drives Investment in the Solar Sector? 

 
 
 
 
 

 

3. WHAT DRIVES INVESTMENT IN THE SOLAR SECTOR? 
 

As table 1 shows, irrespective of the route followed, India requires an investment to the order 

of INR 860,000 crore to INR 960,000 crore (~USD 140-160 billion) to achieve the target of 

100 GW. Figure B illustrates a causal of factors affecting and governing the investments in 

the solar sector. Investments are driven by the expected rate of return and the ease of doing 

business. In the solar sector, the expected returns on investment (internal rate of return) are a 

function of the costs involved and the revenue generated.  

Costs are determined by various factors, including: 

 Cost of the system (solar panels and balance of system with incentives like viability gap 

funding helping to reduce costs); 

 Cost of finance, itself affected by regulatory incentives, interest rates and loan tenure; 

 Cost of land; 

 Cost of evacuation infrastructure;  

 Cost of storage (affected by share and scale of solar); and  

 Operations & Maintenance.  

 

Revenues, too, are driven by several factors, which include:  

 the demand for solar power (affected by the extent and enforcement of renewable 

purchase obligations);  

 the tariff at which solar power is sold (which is again positively affected by feed-in 

tariffs, tariff rebates, generation-based incentives); and  

 access to the grid (affected by wheeling charges and priority dispatch to the grid).  

 

Ease of doing business in the solar sector is governed by: 

 the certainty and longevity of solar policies;  

 the timely enforcement of policies; 

 the honouring of contracts and the strong presence of the rule of law;  as well as  

 the operational ease for the developer.  
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Operational ease for the developer is itself affected by several factors, such as  

 approval time and number of clearances required;  

 access to information (pertaining to projects, generation and irradiance);  

 availability of skilled manpower; and  

 the standards of quality control in the country.  

Investment gets an impetus if there are long term guarantees on policy measures, if 

developers are assured of enforcement of obligations and incentive schemes and if a fast and 

fair legal framework exists to protect investments. 
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4. SCALING UP TO 100 GW BY 2022: CHALLENGES TO BE 
ADDRESSED 
 

This section highlights roadblocks currently being faced in the implementation and scale up 

of solar in India. The key challenges fall in three categories: 

 High upfront costs 

 Uncertainty of adequate revenue generation 

 Lack of ease of doing business 

4.1 High upfront costs 

Initial capital requirements for solar projects are significantly higher than conventional power 

plants. Solar projects currently range between INR 7 crore per MW for (utility scale) to 10 

crores/MW for rooftop projects. For utility scale projects, the upfront costs comprise: 

- System cost
2
  ~86% (For non-utility scale projects the largest cost component is 

the solar system) 

- Cost of finance ~8% 

- Land costs ~3.5% 

- Evacuation infrastructure cost ~2.5% 

 

System costs 

 

The solar system comprises the cost of solar PV cells/modules and balance of system (BoS) 

costs. The global prices of solar PV modules have stabilised after a dramatic decline in the 

last few years, with expectations of only a marginal price decline in the global price of PV 

modules in the short term. Our analysis suggests that given soaring solar PV demand across 

the world, the annual global manufacturing capacity of 50 GW (which is most likely by 2014) 

could support India’s solar PV expansion plans until 2017-18 but would require a ramp up in 

the subsequent years.  

India’s domestic manufacturing capacity of modules and cells stood at 2.3 GW and 1.1 GW, 

respectively, on 31 March 2014. But module manufacturers prefer imported PV cells on 

account of their costs (price differential between domestic and imported modules is around 

INR 0.6/Wp) notwithstanding the depreciation of the domestic currency in FY 2014. 

However, given the recent government focus on the solar sector and its ‘Make in India’ 

programme, it is safe to assume that the manufacturing of domestic cells and modules will 

gain impetus. 

At current prices and in the absence of expansion of domestic manufacturing capacity, solar 

imports worth INR 214,000 crores (USD 35.7 billion) would be needed to install 100 GW by 

2021-22. However, if we were to assume a 6% decline in the global prices of PV panels as 

                                                           
2
 Includes cost of i) construction and commissioning and ii) Operations & Maintenance  



Tapping Every Ray of the Sun 9 

 

  
 
 

well as a 1GW increment in India’s manufacturing capacity of PV panels every year between 

2015 and 2022, then the cost of solar imports would decline to INR 96,000 crores (USD 16 

billion). While global supply can meet India’s demand, reducing the import dependence 

would require much greater competitiveness from India’s domestic cell and module 

manufacturing market. 

 

Balance of Systems costs account for about 51% of the total system costs for utility-scale 

projects. However, being a relatively stable market, with components that are not specific to 

solar, achieving cost efficiencies in the domestic market in the short run would be 

challenging. Overall, system costs are expected to decline by ~4% for utility scale projects 

and around 5%-7% for rooftop scale and rural off-grid projects in the coming years.  

 

Availability and cost of finance 

 

The INR 900,000 crore (USD 142.2 billion) of investment needed to install 100 GW by 

2021-22 stands in sharp contrast with annual investments in solar until now (INR 

34,713 crore in 2013-14 was in fact the lowest since 2010). Therefore, the availability of 

finance would be a critical determinant of solar expansion in India. So would be the cost of 

finance, which forms a significant share (8%-10%) of overall project costs. Solar projects 

face finance challenges in the form of high rate of interest (which increases the cost of 

finance due to high up front cost), shorter tenure of debt (compared to the length of the 

payback period for solar projects), though budget 2014 has established provisions for longer 

term debt, and regulatory restrictions such as limits on bank’s exposure to a sector and limits 

on overseas funding.  

 

For utility scale and non-residential rooftop solar projects, cost of finance is the major 

hindrance, while for residential rooftop and rural decentralised projects, easy access to 

finance (hassle free, lower collateral requirements) is also an impediment.  

 

Land costs 

Even for utility scale projects, the physical availability of land is not a constraint, given that 

India has ~1.68 lakh sq. km of uncultivable wastelands.
3
 The cost of land, currently about 

3.5% of the overall project cost (~INR 2.4 million/MW), is likely to increase with greater 

demand and increased land speculation. Land acquisition is a significant challenge faced by 

solar developers. Numerous clearances, the need to manage various local stakeholders and 

ownership disputes often lead to project delays and cost overruns.   

Cost of evacuation infrastructure  

                                                           
3
 For an estimate, even ~80 GW of utility scale solar projects would require only 1% of total barren and uncultivable 

land in the country (at 5 acres/MW). 
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The cost of evacuation infrastructure for solar projects is non-trivial. For utility scale 

projects (> 10 MW size), the cost of connection with the nearest transmission line is at 

least 2.5% of the overall project cost and would be higher for remotely located projects. 

For residential rooftop systems, the cost of grid interconnectivity (bidirectional meters and 

transformer relays) would also be approximately 2.5% of the project cost. Lack of access to 

sufficient and timely power evacuation, can and has delayed commissioning in the past.
4
  

The sector still requires significant support and facilitation to ensure timely and adequate 

evacuation infrastructure.  For instance, the green corridor project (proposed in August 2013), 

is facing multiple implementation challenges. The responsibility for execution of projects is 

split between multiple agencies and there are issues related to right-of-way, land acquisition 

and regulatory and environmental clearances. 

4.2 Uncertainty of adequate revenue generation 

Revenue from solar projects is often at risk and inadequate due to low demand for solar 

power, gap between the levelised cost of electricity (LCOE) and tariff available, and 

challenges associated with accessing the grid. 

Lack of demand for solar power  

The comparatively high LCOE of solar versus conventional fuels has previously meant low 

demand. Solar-specific Renewable Purchase Obligations (RPOs) are intended to increase 

generation in states with high solar irradiation and trading with other states, which have lower 

potential.  However, poor compliance with RPO mandates has implied that the supply of 

renewable energy certificates (REC) exceeds demand ten- or fifteen-fold on a monthly 

basis. With a growing stock of unsold RECs, the future outlook for solar power demand 

looks bleak unless robust enforcement of RPOs begins immediately.  

Gap between LCOE and available tariffs 

Until grid parity is reached
5
, there will be a gap between the tariff that DISCOMs are willing 

to offer to purchase power and the LCOE from solar projects (whether utility scale or rooftop 

projects). The gap can be filled via a variety of incentives such as a preferential Feed-in-

tariffs (FiTs), Generation-based Incentives (GBI) or tariff rebates, each applicable or 

effective for different types of solar installations.  

  

                                                           
4
 Arunabha Ghosh, Rajeev Palakshappa, Poulami Choudhury, Rishabh Jain, and Shalu Aggarwal (2014) 'Reenergizing 

India's Solar Energy Market through Financing', CEEW-NRDC Report, August 
5
 CEEW analysis suggests that grid parity would not be reached at least until 2019 for utility scale projects and would 

only be reached in 2021 for non-residential rooftop projects, and 2023 for residential rooftop projects. 
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Challenges in accessing the grid  

Wheeling and banking charges, along with cross-subsidy surcharges, are levied on power 

producers who feed power into the grid and add to the developers’ project cost. Exempting 

solar producers from these charges could increase the expected returns on investment and is 

already being implemented in Karnataka. However, this would put some burden on the 

utilities, so the exemption should be extended only for a short time period (for Karnataka it is 

ten years). Moreover, without storage technologies, solar projects are vulnerable to 

intermittent power production unless they can access the grid and supply power on a priority 

basis. 

4.3 Lack of ease of doing business 

India’s solar sector has seen delays in policy announcements (for instance, to launch Phase 2 

of the NSM), frequent changes in policy guidelines including the type and quantum of 

incentives provided, and changes in the agencies overseeing policy implementation. Lack of 

information about projects commissioned, power generation and irradiance is cited by 

investors as a source of rising perceived risk. The large number of clearances required and 

time taken for their approval also deter investors. Lack of availability of skilled manpower 

also poses operational challenges as it directly impinges on project implementation and scale-

up.



12 Recommendations for Scaling Up Solar Power in India 

 
 
 
 

 

5. RECOMMENDATIONS FOR SCALING UP SOLAR POWER IN INDIA 
 

If India is serious about scaling solar, in the minimum, policies have to be certain, predictable 

and long-lasting. Government targets and policies are indicative of the long-term solar power 

demand and are necessary, if not sufficient, to drive investments to support solar expansion 

plans.  

Challenge to 

be addressed 

What is to be done? Who will 

implement? 

What type of 

installation? 

Which 

scenario? 

By 

when? 

Return on 

Investment: 

High System 

Costs and Low 

Revenues 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Provide incentives as a 

combination of accelerated 

depreciation (AD) and 

generation based incentives 

(GBI)
6
 

 

Ministry of Finance, 

NVVN, MNRE, State 

DISCOMs 

Utility Scale, 

Rooftop-Non 

Residential 

(Scenario 3) 

By March 

2015 

Provision of tariff rebates on 

grid electricity to consumers of 

rooftop solar power (captive), 

such that the number of units 

subsidised are linked to the 

capacity installed 

 

MNRE, DISCOMs 

Non-Residential 

Rooftops 

(Scenario 3)  

By March 

2015 

Announce net metering 

policies (e.g., Andhra Pradesh, 

Uttarakhand, Tamil Nadu, 

West Bengal) 

 

CERC, SERCs 

Rooftop 

Residential 

(Scenario 3) 

By March 

2016 

Provision of a Feed-in Tariff 

(FiT) for residential rooftop 

PV installations 

 

 

 

 

State Finance 

Departments, SERCs, 

State REDAs 

Rooftop 

Residential 

(Scenario 3) 

By March 

2016 

                                                           
6
 This combination is preferable over the existing combination VGF and AD as it has a higher potential to incentivise 

generation and is more cost effective (Source:  
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Challenge to 

be addressed 

What is to be done? Who will 

implement? 

What type of 

installation? 

Which 

scenario? 

By 

when? 

 

Return on 

Investment: 

High System 

Costs and Low 

Revenues 

 

Introduce differential subsidy 

for different sizes of solar 

pumps to give higher support 

to small and marginal 

farmers
7
: 

a. 75% capital subsidy and 

rest as loan for < 3Hp size 

pumps sets  

b. ~ 30% capital subsidy and 

rest as loan for > 3HP size 

pump sets 

 

 

 

Rural Electrification 

Corporation
8
, MNRE, 

NABARD 

 

Decentralised 

energy systems 

(Scenario 2) 

 

By March 

2016 

 Land: 

Availability and 

Cost 

 

 

 

 

Provide exemption on stamp 

duty on sale of private land  

(e.g., 50% exemption in 

Madhya Pradesh) 

 

State Revenue 

Departments 
Utility Scale 

By March 

2015 

Lease government land 

(wastelands) at concessional 

rates for project lifetime or 25 

years, whichever is less (e.g., 

Rajasthan) 

 

Under State solar 

policies 
Utility Scale  

By March 

2016 

Allow leasing of private land 

to developers of solar projects 

(e.g., Karnataka) 

 

Under State solar 

policies 
Utility Scale 

By March 

2016 

Create  land banks (e.g., 

Gujarat, Karnataka) 

 

State Revenue 

Department, State 

REDAs 

Utility Scale 
By March 

2017 

                                                           
7
  An outlay of INR ~97,580 crore  (USD 16.3 billion) over a period of 8 years would be required to subsidise 7 million 

solar pump sets through the suggested differential subsidy, with the split between 3HP and 5 HP pump sets being in a 

60:40 ratio, saving a total of 12.7 billion litres of diesel by 2021-22. 
8
 REC has so far financed 55% of agricultural pumpsets in India 
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Challenge to 

be addressed 

What is to be done? Who will 

implement? 

What type of 

installation? 

Which 

scenario? 

By 

when? 

Evacuation 

Infrastructure: 

Grid Up-

gradation 

 

 

 

 

 

 

Build evacuation infrastructure 

using the National Clean 

Energy  Fund (NCEF)  

 

Ministry of Finance, 

MNRE, Ministry of 

Power, State REDAs 

Utility Scale 

Continuou

s activity 

from 

March 

2015 

Outline and publicly share 

detailed roadmaps for existing 

and new substations in solar 

intensive areas periodically 

 

 

Ministry of Power, 

State Nodal Agencies 
Utility Scale 

By 

September 

2015  

Expedite the implementation 

of  the Green Corridor project 

with a single window 

clearance facility, if necessary 

 

Power Grid 

Corporation Ltd. with 

State Agencies 

Utility Scale 
By March 

2016 

Availability of 

Finance: High 

cost of capital 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Establish a Green Bank in 

order to provide low cost loans 

with long term tenure; initially 

capitalised by the NCEF 

Ministry of Finance, 

IREDA, NABARD, 

Domestic Banks  

 

Utility Scale, 

plus 

Decentralised 

Energy Systems 

(Scenario 2), 

Rooftop Systems 

(Scenario 3) 

By March 

2016 

Include renewable energy 

within priority sector lending 

Reserve Bank of India 

(RBI), Ministry of 

Power, MNRE, 

Ministry of Finance 

Utility Scale, 

plus 

Decentralised 

Energy Systems 

(Scenario 2), 

Rooftop Systems 

(Scenario 3) 

 

 

 

By March 

2017 

Channel infrastructure debt 

funds, insurance and pension 

funds in  the solar energy 

RBI, IREDA, 

Insurance Regulatory 

and Development 

Utility Scale, 

plus Non-

Residential 

By March 

2017 
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Challenge to 

be addressed 

What is to be done? Who will 

implement? 

What type of 

installation? 

Which 

scenario? 

By 

when? 

 

Availability of 

Finance: High 

cost of capital 

 

 

 

 

sector Authority (IRDA), 

Ministry of Finance 

Rooftop 

(Scenario 3) 

 

Provide capital subsidy along 

with collateral free low cost 

loans for small and medium 

farmers to adopt solar pumps 

 

 

MNRE, State REDAs, 

Rural Electrification 

Corporation  

Decentralised 

Energy Systems 

(Scenario 2) 

By March 

2017 

Provide capital and interest 

subsidy to mini-grid 

developers using either the 

NCEF or funds allocated to the 

Differential Rate of Interest 

(DRI) scheme 

 

MNRE, State REDAs 

Decentralised 

Energy Systems 

(Scenario 2) 

By March 

2018 

Power 

Demand: Poor 

enforcement of 

RPOs 

 

Specify a roadmap for RPO 

implementation (e.g. 

Rajasthan) 

 

State Utilities, SERCs, 

Ministry of Power 
Utility scale 

By March 

2015 

Strengthen RPO compliance 

mechanism by integrating it 

into the Electricity Act, 2003 

 

Ministry of Power, 

SERCs 
Utility scale 

By March 

2016 

Access to Grid: 

Costs associated 

with accessing 

the grid 

Exemption from wheeling and 

cross subsidy surcharge 

 

 

SERCs 

Utility scale, 

plus Residential 

Rooftop Systems 

(Scenario 3) 

By March 

2015 

Priority dispatch for grid-

connected solar rooftop 

projects 

SERCs, DISCOMs 

Residential 

Rooftop Systems 

(Scenario 3) 

By March 

2016 

Ease of Doing 

Business:  

Operational 

difficulties 

Create an information sharing 

platform for project and power 

generation data 

 

MNRE, SECI, 

NVVN, DISCOMs, 

State REDAs 

Utility Scale 
By March 

2015 
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Challenge to 

be addressed 

What is to be done? Who will 

implement? 

What type of 

installation? 

Which 

scenario? 

By 

when? 

 

 

Ease of Doing 

Business:  

Operational 

difficulties 

 

 

 

 

 

Establish single window 

clearance facility with time 

bound clearances (e.g., in 

Rajasthan) 

 

 

 

State Governments Utility Scale 

By 

September 

2015 

Design and institute a 

nationwide training 

programme for solar 

technologies under the 

National Skills Development 

Council (NSDC). The  per 

capita cost of training is 

approximately INR 9000
9
 

MNRE, the Ministry 

of Small and Medium 

Scale Enterprises 

(MSME), Advanced 

Training Institutes 

(ATIs), Industrial 

Training Institutes 

(ITIs)  

Utility Scale, 

plus 

Decentralised 

Energy System 

(Scenario 2), 

Rooftop Systems 

(Scenario 3) 

By March 

2018 

 

 

 

                                                           
9 Approximate number of persons that need to be trained for O&M of grid-connected solar projects is 16,500 (Source: 

CEEW and NRDC (2014) 'Creating Green Jobs: Employment Created by Kiran Energy's 20 Megawatt Solar Plant in 

Rajasthan, India' Issue Paper, August). Approximate number of persons that need to be trained for O&M of decentralised 

solar energy(mini grid) projects stand at 31,500 (Source: CEEW and USAID (2013), Developing Effective Networks for 

Energy Access- An Analysis, October 2013) 
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