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Disclaimer  

The views and analyses represented in this document do not necessarily reflect that of Shakti 

Sustainable Energy Foundation. The Foundation accepts no liability for the content of this document, 

or for the consequences of any actions taken on the basis of the information provided. 

The information contained herein is of a general nature and is not intended to address the 

circumstances of any particular individual or entity. Although KPMG endeavor to provide accurate 

and timely information, there can be no guarantee that such information is accurate and as of the 

date it is received or that it will continue to be accurate in the future. No one should act on such 

information without appropriate professional advice after a thorough examination of the particular 

situation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For private circulation only 

 

  

  



2 
 

Introduction 

 

Grid-connected rooftop solar photovoltaic (PV) has a significant share in the development 

of the solar PV sector in global markets such as Germany, Italy, China, US, Japan, etc. 

Around 58% of global solar PV installed in the last 4 years cumulatively has been 

contributed by the rooftop segment, taking the rooftop’s share in total solar PV installations 

to 40%.1 

Solar capacity additions in India have been driven primarily by utility-scale solar capacity 

additions over the last 3-4 years. While the solar rooftop segment is expected to contribute 

40% to t h e  overall target of 100 GW by FY 2022, the segment has been slow to take 

off. However, in the last 6 months to 1 year greater traction has been witnessed in this 

space with improving economics for high tariff paying consumers and continued 

government support (refer Box 1).  

In Figure 1 below consumer category-wise weighted average tariffs vis-à-vis the rooftop 

solar tariff for the first year are indicated for several DISCOMs2  (distribution Companies). 

Figure 1: Grid parity status for different consumer categories 

 

                                                           
1 Source: Global Market Outlook 2015-19 European Photovoltaic Industry 
2 Source: Tariff Orders of States, KPMG Analysis 
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Impact of Solar Rooftop on DISCOMs 

DISCOMs have expressed concerns over potential issues that a high penetration of rooftop 

could imply. The concerns emanate from the following factors: 

• Commercial implications of increasing number of solar rooftop installations on utilities; 

• Impact on the grid/network 

A. Commercial implications of rising solar rooftop on utilities 

Currently, rooftop solar deployment is being driven by commercial and industrial 

consumers on account of higher grid tariffs. This entails a loss of cross- subsidising 

consumption base for the DISCOMs along with under-recovery of network costs putting 

pressure on DISCOM tariffs. While the situation can potentially result in a vicious cycle 

incentivising more consumers to move to rooftop, the actual impact would be limited by 

the actual realisable rooftop potential in a DISCOM area. 

While the theoretical potential for the rooftop segment in a given DISCOM area could be 

substantial, in reality issues such as shadowing, roof ownership, free roof space, etc. 

could potentially reduce the actual deployable area, thus limiting impact. High level 

modelling for a DISCOM operating in a densely populated city with a consumption base of 

around 10,000 MUs of energy sales, indicated that even with the deployment of 500 MW of 

solar rooftop under the net metering mechanism, the impact on tariffs remains in a 3-4% 

range, as shown in the Table 1. The impact on tariffs may vary based on specific DISCOMs, 

their consumer profile/tariffs and rooftop solar penetration. The illustrative calculation 

primarily seeks to indicate that DISCOMs need to study the potential impact for their areas; 

the impact may not always be as high as it is perceived to be.   

The central and state governments have undertaken various initiatives, including policy, regulatory, 

fiscal and financial measures to promote rooftop solar installations. Some of the key central initiatives 

are:  

• Financial subsidy of 30% of the project/benchmark cost for rooftop solar projects in residential, 

institutional and social sectors 

• Incentive-cum-award for rooftop solar projects in government/PSU sector 

• Promotion of gross/net metering policies in all states/UTs 

• Development of online portal for rooftop solar development programmes 

• Empanelment of agencies/channel partners for installation of rooftop solar systems 

• Training of 50,000 Surya Mitra and staff of DISCOMs/State Nodal Agencies 

• Development of draft performance-based incentive scheme for DISCOMs for expeditious 

development of grid-connected rooftop solar plants 

• Launch of nationwide programmes for training of officials of utilities, nodal agencies, regulatory 

commissions, banks and entrepreneurs through multilateral assistance  

• Development of online portals for registration of partners, approval of proposals and project 

monitoring 

• Organisation of international credit through KfW, World Bank and ADB (to be channelised through 

IREDA, SBI and Punjab National Bank, respectively) for the rooftop sector 
 

 

 

Box – 1: Government support for solar rooftop projects 
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Table 1: Impact of rooftop solar on a DISCOM in a metropolitan city 

Parameters Units Values 

Solar Rooftop Capacity installed by 2021 MW ~500 

Loss of Sales due to solar rooftop capacity MU -822 

Net Sales post loss in 2021 MUs 10,237 

Loss of revenues % -7.51% 

Savings on Power Purchase  cost % 6.40% 

Cost to be passed on to remaining consumers INR -368 Cr 

Impact on tariff INR/unit 0.3-0.4 

Tariff impact as % of base expected tariff (FY 21) % 3.7%-3.8% 

(Source: KPMG Analysis) 

With emerging dynamics such as downward pressures on tariffs, power cost rationalisation 

opportunities with rapidly falling RE costs, higher availability of domestic coal and muted 

expectations on coal price increase, a DISCOM could potentially hedge the impact of solar 

rooftop with suitable strategies. Such strategies could entail power procurement 

optimisation, as well as exploring entry strategies in the rooftop business for hedging business 

risks (this is discussed subsequently). 

Further, deployment of rooftop solutions could be an important measure for rationalisation 

of t h e  costs associated with supplying electricity to t h e  subsidised consumer 

categories. With decreasing rooftop costs, there could be subsidy savings entailed in 

situations where supply of power through decentralised rooftop solar is lower than the 

marginal cost of supply (including network losses) to such consumers through conventional 

means. Such consumers could be incentivised to adopt rooftop systems with the view to 

decrease the overall subsidy/cross-subsidy implications for the state. Innovative financing 

models/business models can be devised in such situations to ensure minimum upfront 

investments by DISCOMs/consumers.   

B. Impact on the grid/network 

Rooftop solar-based generation systems supply energy to nearby loads, which reduces the 

line losses for DISCOMs and eases transmission and distribution capacity constraints. For 

DISCOMs facing daytime peak shortage, rooftop solar generation could also help with 

peak shaving during afternoon hours leading to reduction in more expensive marginal 

procurement. 

Grid- connected rooftop solar systems can also provide ancillary benefits such as an 

improved voltage profile through reactive power support and increased grid supply reliability 

by decreasing transformer load. But this is possible till the time penetration levels can be 

accommodated within the existing network. Once the levels are breached, there will be a 

sudden clash of interests and conflicts among stakeholders. Allocation of costs and benefits, 

if not well-regulated and defined, can lead to litigations. DISCOMs would also need to invest 

in automation, which needs to be supported. Four key factors – voltage regulation (higher 

penetration leading to rising voltage), loading levels of network (after netting of load), 

protection/safety related concerns and power scheduling to meet the net load – need to be 

considered during installations of solar rooftop projects. 
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DISCOM led/supported Rooftop Solar Development 

As mentioned before, DISCOMs have the 

option of hedging their business risks by 

foraying into the rooftop business which 

could help them retain their valuable 

customer relationships as well as provide 

them with additional revenue streams. 

Utilities can act as “facilitators” or 

“aggregators”, rendering services such as 

customer aggregation, billing and 

collections, O&M, etc., which can be 

means of earning revenue streams owing 

to the value addition obtained from such 

services3. Existing skills and expertise 

provide significant advantage to DISCOMs 

in the rooftop business. “Soft costs” 

contribute around 30% of the total rooftop costs (as shown in Figure 2). As per a preliminary 

analysis, DISCOMs can help reduce these “soft costs” by 40-50%, thereby reducing the cost 

of solar power by INR 0.50-0.70 per unit.  

DISOCMs thus have several opportunities to diversify into the rooftop solar sector by 

becoming the least cost provider of rooftop solutions. The key drivers for a DISCOM entering 

the rooftop sector could be: 

 

Globally, utility-led rooftop models are witnessing growth with utilities across countries 

such as the USA, Netherlands and Germany leading the development of the rooftop solar 

sector. In the following sections, we have provided a brief overview of developments in such 

models globally. 

                                                           
3 KPMG India analysis based on market feedback 

•Ability to retain consumer relationships which is an important lever for future services 
such as storage, energy management, etc.Customer retention

•Solar energy generation can be used to offset DISCOM's RPO obligations

•This is especially a good source of RPO fulfillment for land constrained DISCOMs
RPO fulfilment

•Peak demand shaving

•Easing of distribution and transmission contraints and capacity enhancement costs

•Avoid purchase of expensive short-term power
Energy management

•DISCOM led or supported rooftop models

•Opportunity to participate in future business innovations (storage, EV, demand 
response systems) and energy management solutions

New business models 
and revenue streams

•Rooftop systems can also be deployed by DICOMs for the subsidised consumer base, 
especially in a scenario where the marginal cost of supply to such a consumer base can 
be lowered by providing electricity through rooftop solutions.

Subsidy savings

Soft costs
30%

BOS+Racking+Inverter
41%

PV cost
29%

Figure 2: Illustrative cost split of GRPV  
systems (INR per Wp)
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USA 

In t h e  USA, three utilities have made considerable progress in rooftop solar 

development: Arizona Public Service Corporation (APS), Tucson Electric Power (TEP) and 

CPS Energy. 

APS Solar Partner Program TEP Residential Solar 

Program 

CPS Energy Rooftop Solar 

Program 

• APS started the Solar Partner 

programme in 2015, wherein 

it would own and install 

rooftop solar PV systems on 

consumers’ rooftops and the 

participants would receive 

monthly credit of USD 30 for 

use of their rooftop space. 

• Program target is 10 MW 

which is designed for 

~1,500 consumers. 

• The energy generated is 

considered for Arizona’s 

Renewable Energy 

Standard and Tariff (REST) 

mandates. 

• As of mid-2016, the APS 

Solar Partner Program was 

over- subscribed with about 

1,670 participants. 

• APS program has also been 

the first in USA to employ 

advanced inverters that 

allow APS to control the 

solar plant. 

• TEP started its 

Residential Solar 

Program in 2015 with 

a target of 3.5 MW to 

meet the REST 

mandates. 

• Participating customers 

are initially charged a 

USD 250 enrolment fee 

after which TEP installs 

and maintains an 

appropriately sized 

rooftop system and 

charges the consumer a 

fixed monthly bill that 

is equivalent to their 

current average bill. 

• The fixed monthly bill is 

subject to change if the 

consumers’ 

consumption increases 

or decreases by over 

15%. 

• The CPS Energy Rooftop 

Solar Program offers three 

options for consumers to go 

solar: 

• Solar Host SA: CPS owns, 

installs and maintains the 

rooftop solar plant and 

consumers are rewarded 

with USD 0.03/kWh of 

generation from the solar 

PV system 

• Roofless Solar: Participating 

consumers can buy into the 

Roofless Program for USD 

1.09/Watt of a common 

installed facility and receive 

credits on their monthly bill 

based on the generation 

from the bought-in 

capacity. 

• Solar Photovoltaics Rebates: 

Consumers can install 

ground mounted or rooftop 

based solar PV systems at 

their own cost and receive 

solar rebates in their 

monthly bill 

United Kingdom 

E.ON launched a solar-cum-storage programme for its UK customers wherein it would install 

standalone rooftop solar or solar and storage systems for typical costs of about £ 4,495 and 

£ 7,495, respectively.  

EDF has partnered with Phoenix Works to offer rooftop solar and storage solutions to 

interested consumers.4 

Germany 

E.ON Germany provides E.ON Aura Solar and storage solutions wherein consumers can buy 

rooftop solar and storage systems and receive maintenance services from E.ON along with 

                                                           
4 EDF Energy, https://www.edfenergy.com/for-home/energy-efficiency/solar-photovoltaic-pv 
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25 year performance guarantee for solar panels, and 5 year insurance cover for both solar 

panels and battery.5 

Innogy SE, a subsidiary of the German utility RWE, offers to install rooftop solar plants with 

optional storage capabilities. Innogy offers pre-feasibility, risk insurance, documentation 

services, 50 Euros of credit if annual solar generation falls below 1,500 hours and PV system 

monitoring.6 Innogy has partnered with Mercedes-Benz for battery packs and SMA for 

inverters. 

Sweden 

E.ON Sweden connects consumers to manufacturers of solar panels for procuring them and 

has a tie up with Fronius to offer batteries for storage. The average price including 

installation is about 55,858 SEK.7 

Czech Republic 

E.ON in Czech Republic offers to install solar PV systems along with optional batteries. The 

newly launched Green Savings scheme offers subsidies on rooftop solar PV, solar heating and 

storage system installations. Further, a fixed feed-in-tariff (FiT) of 100 CZK per month is 

offered on the sale of unused electricity from rooftop solar PV systems to the grid. E.ON 

also offers loans to consumers installing rooftop solar for amounts ranging from 20,000 CZK 

to 1,000,000 CZK at a fixed interest rate of 7.99% per annum for 6-72 months.8 

As can be observed from the global context, utilities are actively developing strategies to 

participate in the growth of the rooftop sector and seeking associated business 

opportunities. We believe that DISCOM supported business models can be a win-win 

opportunity for the sector, allowing business diversification opportunities for a DISCOM 

while leading to an accelerated adoption of rooftop systems. DISCOM involvement in the 

rooftop sector could help in streamlining implementation issues pertaining to 

approvals/interconnections, and also reduce the default risk apprehensions for the sector 

and debottleneck capital flows.  

Conclusion  

Rooftop solar presents several business and innovation opportunities to utilities rather than 

being a threat to them. Since the rooftop solar market in India is in a nascent phase, Indian 

utilities are uniquely positioned to deploy innovative business models and technologies while 

learning from and improving upon global developments.  

It is important that utilities be duly supported through capacity building measures to 

understand the technical and commercial implications of rooftop systems as well as 

incentivised to support rooftop growth. The Ministry of New and Renewable Energy (MNRE) 

has proposed a draft scheme with incentives for DISCOMs to facilitate growth in the solar 

rooftop sector.  Measures such as these need to be finalised and DISCOMs need to be 

                                                           
5 E.ON Germany, https://www.eon.de/de/pk/solar/aura.html 
6 Innogy, https://www.innogy.com/web/cms/de/3111636/fuer-zuhause/energie-selbst-erzeugen/lass-die-sonne-
rein/photovoltaikloesungen-von-
innogy/?etcc_cmp=kampagne_solar_032017%2B&etcc_med=STC_CC_ATTR_VALUE_OTHER&etcc_var=tsr_Photovoltaikanlagen
&etcc_cu=onsite 
7 E.ON Sweden, https://www.eon.se/privat/solfarmare.html 
8 E.ON Czech Republic, http://fotovoltaikabezstarosti.cz/ 
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provided with handholding support to gain from such opportunities. Demonstration pilots 

for utility led/supported models and dissemination of learnings could go a long way in 

providing encouragement through practical insights and experiences to DISCOMs. 

Above all, agility must be encouraged as a cultural and organisational trait in utilities to 

enable them to convert disruptive challenges into business opportunities. Such an agile 

approach will enable utilities to not just develop rooftop solar but also move towards 

providing power infrastructure and supply for a disruptive future filled with electric 

vehicles, smart homes, and smart grids. This will help build the next generation of utilities  
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About Shakti Sustainable Energy Foundation 

Shakti Sustainable Energy Foundation works to strengthen the 

energy security of India by aiding the design and 

implementation of policies that encourage energy efficiency as 

well as renewable energy. Based on both energy savings and 

carbon mitigation potential, we focus on four broad sectors: Power, Transport, Energy 

Efficiency and Climate Policy. We act as a systems integrator, bringing together key 

stakeholders including government, civil society and business in strategic ways, to enable 

clean energy policies in these sectors.  

For further information, please contact deepak@shaktifoundation.in or 

anveshathakker@kpmg.com 
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