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After a turbulent start, the final two quarters of the year 
are forecast to be comparatively better
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ur newly released Q2 2019 India Solar 
Market Quarterly Update revealed 
disappointing installations figures as 
only 1.5 GW of solar was added in the 

country in the second quarter. 
If 100 GW of installed solar installed by 2022 

is still the goal, we need quick fixes to unclog the 
bottlenecks that are holding back the sector from 
realizing its full potential. Instead of a piecemeal 

approach where government agencies are coming up with revisions or 
amendments for policies that do not work, a comprehensive approach is 
the need of the hour. 

The top issue to address right now is lending. The economic 
slowdown and NBFC crisis aside, solar and wind need to be decoupled 
from the power sector in general when considering lending. If the 
country’s future is renewable energy, why should lending to solar 
projects be contingent upon the power sector lending exposure to 
thermal projects? Resolving this issue will immediately start the funds 
flowing into solar and wind projects and get the sector back on track.

While duties on imported components have helped local companies, 
policymakers need to ensure that the industry does not fall too far behind 
when it comes to technology. The whole world is moving away from 
polycrystalline modules to monocrystalline PERC modules, except India. 
While cost is always the most important criteria when making purchasing 
decisions, having access to the latest technology is also crucial. 

Most of the rooftop growth is still in the commercial and industrial 
segments (C&I). New creative and supportive policies are needed to help 
grow rooftop solar beyond C&I segments. The rooftop segment cannot 
reach its 40 GW solar goal by 2022 without a serious policy push to get 
residential and small commercial segments moving. Fixing the liquidity 
crisis will get the market moving again.

To succeed in this market, companies must be committed for the 
long-term and have patience. There have been challenges in the Indian 
solar market every year since 2010 when the Jawaharlal Nehru National 
Solar Mission (JNNSM) was announced. In 2010, solar installations in 
India were 12 MW, and they are now at 31 GW despite constant issues 
which will always be there in some form.

Our REI Edition covers the most critical developments in the industry 
backed by Mercom India Research’s proprietary research and data. This 
edition includes news stories covering topics including –  the state of the 
market in the second quarter, NBFC crisis, rooftop policies, large-scale 
solar market, technological advances, policy briefs, and others. The 
goal of our magazine is to give you a snapshot of the current state of the 
Indian renewable market backed by data to help inform and assist the 
industry in making the right decisions.

Enjoy the edition and thanks for your continued support.

Raj Prabhu
Co-founder & CEO

Mercom Capital Group
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2018 Market 
Leaders of 

Indian Solar 
Industry

By: Ankita Rajeshwari

Mercom released its India Solar Market Leaderboard report 
covering market shares and leader rankings across the 

Indian solar supply chain in calendar year 2018. The report 
provides the most accurate and comprehensive coverage of  
India’s solar industry leaders giving insights into the market 

movers and their growth rates

SolarMarkets
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project developers with a pipeline of 
5 MW or more in India.

ACME Solar was the top developer 
in terms of utility-scale solar 
installations in the 2018 calendar 
year. It also had the largest project 
pipeline at the end of 2018, closely 
followed by SB Energy (SoftBank) and 
Azure Power.

“Much has changed in the Indian 
solar industry over the last year. 
There was some re-shuff ling when 
it came to suppliers after the 
imposition of the safeguard duty 
while others have consolidated their 
positions,” said Raj Prabhu, CEO of 
Mercom Capital Group.

Adani maintained its position as 
the largest project developer in terms 
of total cumulative installations 
through the end of 2018. It was also 
the second largest utility-scale solar 
installer in 2018.

Leaders in rooftop solar
Rooftop installations grew by a 
whopping 66% year-over-year (YoY) 
with cumulative installations totaling 
nearly 3.3 GW at the end of 2018. 
Rooftop solar installations for 2018 
amounted to 1,655 MW. The rooftop 
market in India continues to be very 
fragmented.

Mercom’s market report notes that 
the top 10 rooftop solar installers in 
India accounted for approximately 
30% of the capacity installed in 2018 
in an extremely fragmented market 

that is largely made up of small 
and local installers. Other rooftop 
developers constituted 70% of the 
market.

CleanMax led the rooftop market in 
2018, installing at a 170% growth rate 
compared to 2017. Fourth Partner was 
the second with a 193% YoY growth 
rate. Tata was at the third spot with a 
growth rate of 33% YoY in 2018.

Though some of the companies 
that topped the list in 2018 were the 
same as in 2017, there were several 
surprises. According to the Mercom 
report, in 2018, we saw two leading 
large-scale project developers 
also feature in the top 10 rooftop 
installers list. With the large-scale 
solar market facing some challenges, 
we are witnessing developers expand 
into the rooftop market, especially in 
commercial and industrial segments.

EPC segment leaders 
Sterling and Wilson emerged as the 
top EPC company cumulatively as 
well as in 2018.

Top inverter suppliers
Large-scale solar projects have been 
using central inverters considering 
the cost, which is comparatively 
lower to the string inverters, and 
consequently, accounted for 72% of 
the inverter supply in 2018. Chinese 
central inverter companies are 
quickly gaining market share in 
India. However, with rooftop solar 

installations in the commercial and 
industrial (C&I) segment growing 
in the country, the share of string 
inverter supply has increased.

ABB, Sungrow, TMEIC, TBEA, and 
Sineng Electric were the top five 
central inverter suppliers accounting 
for a combined 83% of total central 
inverters supplied in 2018. However, 
with ABB announcing its exit from 
the solar inverter business give huge 
scope for other inverter suppliers to 
grab a share in the growing market.

In 2018, the remaining 28% of 
solar inverters supplied were string 
inverters. The top string inverter 
supplier was Huawei, which has 
supplied over 3 GW cumulatively in 
India. Delta Power, Solis, ABB and 
Sungrow rounded off the Top 5 list 
for string inverter suppliers in India 
accounting for a combined 77% share 
of the market.

Ginlong (Solis) Technologies, was 
listed as a public company on the 
Shenzhen Stock Exchange in March. 
It is the first string inverter company 
to be listed on the Stock Exchange.

Top module suppliers
The report also highlights that the top 
five module suppliers comprised over 
30% of the market in 2018. ZnShine 
was the top solar module supplier 
in 2018. Indian manufacturers 
made significant gains following 
the safeguard duty announcement 

E
merging as the third largest 
solar market in the world, 
India has been attracting 
investors and corporates 

across the globe. The market is 
swamped with developers, vendors 
and manufacturers claiming their 
share. It is interesting to know who 
is leading and who is fast catching 
up among these torrential market 
players. Mercom’s newly released 
India Solar Market Leaderboard 2019 
report reveals the market leaders that 
emerged during a challenging year 
for the solar industry. The report 
covers market share and shipment 
rankings across the Indian solar 
supply chain in 2018.

Leading Utility-Scale Solar 
Project Developers
According to the report, the top 10 
solar PV project developers in the 
country accounted for over 60% of all 
large-scale project installations in the 
2018 calendar year. There were over 
300 utility-scale project developers in 
the country with projects of at least 5 
MW or more in operation. Currently, 
there are around 80 large-scale 

Source: Mercom’s India Solar Market Leaderboard 2018

Leading Utility-scale 
Developers in India, 2018

ACME Solar Essel
Adani All Others

9.7%

9.5%

7.9%

6.8%

6.1%
4.6%

40.2%

Leading Solar String Inverter 
Suppliers in India, 2018

Huawei ABB
Delta Power

Solis Inverter

Sungrow

Others

41%

11%9%

9%

7%

23%

Source: Mercom’s India Solar Market Leaderboard 2018

Leading Rooftop Solar 
Installers in India, 2018

CleanMax Tata Power Solar
Fourth Partner All Others

6.5%
5.3%

4.2%
3.6%

2.3%
2.1%

69.1%

Source: Mercom’s India Solar Market Leaderboard 2018Source: Mercom’s India Research

2018 India Solar Market Share Leaders

Top Utility-scale Project Developer  
by Installed Capacity

Top Rooftop Installer

Top Utility-scale EPC Player

Top Inverter Supplier

Top Solar Module Supplier

Top Solar Tracker Supplier

Top Solar Mounting Structure Supplier
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last year. Domestic manufacturers 
Vikram, Waaree, and Adani, were 
among the top 10 module suppliers.

JA Solar was among the top 
suppliers, both in cumulative modules 
supplied as well as in 2018. As of 
December 2018, the company had 
shipped over 2.6 GW of solar modules 
to the Indian market.

Other major Chinese module 
suppliers in 2018 included GCL Poly, 
Risen Energy, LONGi Solar, Canadian 

Solar, and Renesola.

Top mounting structure 
company
Pennar Industries emerged as the top 
solar mounting company in 2018. There 
are over 60 suppliers of solar mounting 
structures active in the Indian 
market. SNS Corporation and Ganges 
Internationale were the second and 
third largest mounting suppliers.

The solar mounting structure 

market has grown along with solar 
installations over the years and is 
dominated by engineering and design 
companies that were previously 
focused on telecom and transmission 
structures and other commercial 
construction businesses. Solar has 
quickly become a fast-growing segment 
of the business for these companies.

Cumulatively, ten mounting companies 
have shipped over 1 GW. In 2018, two 
companies shipped 1 GW or more in 
mounting structures, and three other 
exceeded over 500 MW in shipments.

The top 10 mounting structure 
suppliers accounted for 65% of the market 
share, while the other 50 suppliers 
accounted for the remaining 35%.

Top tracker supplier
Over 30 companies supplied 4 GW of 
trackers to the Indian solar market in 
2018 with Artech Solar emerging as the 
top supplier.

As the government has set a target of 
achieving 175 GW of renewable energy 
by 2022 and the Indian solar sector 
accounting for over 60% of large-scale 
project installations, the gap between 
the target and achievements seems 
to have narrowed compared to the 
previous years.  u

Source: Mercom’s India Solar Market Leaderboard 2018

Leading Solar Module 
Suppliers in India, 2018

Znshine Solar JA Solar
Vikram Solar Others

7.9%

7.2%

6.9%

5.9%

5.6%

42.6%

Source: Mercom’s India Solar Market Leaderboard 2018

Leading Solar Mounting Structure 
Suppliers in India, 2018

Pennar Industries Ganges Internationale
SNS Corporation All Others

14.5%

12.1%

9.1%

7.3%
6.1%

34.5%
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Industry and Policy 
News Brief

The MNRE has issued a clarification 
regarding fixed charges in the newly 
issued payment security mechanism 
regulations. The ministry has stated 
that in the case of solar, wind, and small 
hydro projects, the fixed charge will be 
the tariff at which power is purchased 
by the distribution company. It has also 
clarified on how energy will be charged 
during the non-dispatch of power. 

According to central government 
estimates, Karnataka has emerged 
as the best state in India for rooftop 
solar projects. Minister of Power 
R.K. Singh recently released a survey 
report titled ‘The State Rooftop 
Solar Attractiveness Index’ 
(SARAL) which reveals that after 
Karnataka, Telangana, Gujarat and 
Andhra Pradesh, have taken the 
second, third and fourth positions 
respectively. Karnataka’s score stands 
at 78.8 and has been assigned A++.  
Telangana scored 72.2, followed by 
Gujarat which scored 67.9 and 66.1 
was assigned to Andhra Pradesh.

The Ministry of New and Renewable 
Energy (MNRE) has informed all the 
stakeholders that energy from the 
ocean like tidal, wave, ocean thermal 
energy conversion, will be accepted as 
renewable energy. Projects utilizing 
ocean-based sources of energy can 
be considered as non-solar renewable 
purchase obligations (RPO) that are 
required to be fulfilled by various entities.

To encourage investments in wind 
power projects and to provide clean 
energy at affordable prices, the 
Ministry of Environment, Forest and 
Climate change has decided to relax 
the lease rent of ₹30,000 (~$417)/MW 
charged for wind projects. According to 
the government, at present, to establish 
wind power project over forest land, the 
existing procedure requires payment of 
mandatory charges for compensatory 
afforestation and net present value. In 
addition to the mandatory charges, the 
wind power companies had to pay an 
additional lease rent of ₹30,000 (~$417)/ 
MW. However, this additional cost is 
not mandatory for other renewable 
energy projects such as solar power and 
hydroelectric projects.

The Minister for Power R. K. Singh 
has announced that the import duty 
that’s currently being levied on solar 
equipment will be raised in the coming 
years. He also announced that a storage 
policy would be unveiled soon which 
would provide tax incentives, especially 
for solar equipment manufacturing in 
India. Singh assured that the rise in import 
duty would not impact solar energy 
bidding process in India.

The Central Electricity Authority (CEA) 
is planning to maintain the database 
of all outstanding dues by distribution 
companies to renewable energy 
generators. Several developers have 
been put in a tough spot due to the 
non-payment of their dues by various 
state distribution companies. In its letter 
dated August 5, 2019, the CEA has asked 
renewable generators to provide the 
details of such dues every month. They 

have also been asked to submit their 
contact details so that they can have 
access to PRAAPTI portal.

The MNRE has issued a letter to the 
chief secretaries of all states and union 
territories, asking them to ensure that 
‘must run’ status has been accorded to 
both wind and power projects in the 
states in line with the Indian Electricity 
Grid Code 2010 and the Electricity 
Act 2003. “According to existing 
instructions, solar and wind power can 
be curtailed only for reasons of grid 
safety and security and that too after 
communicating reasons of curtailment 
in writing to generators,” states the letter 
dated August 1, 2019.

capacity of 873 MW in seven states 
mainly in the southern and western 
parts of India, where wind conditions 
are particularly favorable.

Uber, the world’s largest personal 
mobility company, has signed a pact 
with SUN Mobility, a leading energy 
infrastructure, and services provider, 
to deploy electric autos (E-Autos) 
which would help provide an 
affordable and clean commuting option 
to its riders. Under the partnership, 
SUN Mobility will offer its unique 
energy infrastructure platform, which 
includes swappable smart batteries and 
quick interchange stations to select 
original equipment manufacturers 
(OEMs) for building E-autos.

Orix, a financial services group, 
headquartered in Tokyo, has announced 
that it will acquire 51% stake in seven 
wind power generating subsidiaries 
which it jointly owns with Infrastructure 
Leasing & Financial Services Wind 
Energy Ltd (IWEL). Orix has held 49% 
of the shares of seven special purpose 
vehicles with the aim of developing 
its wind power generation business 
in India. These seven SPVs operate 
wind power projects with a combined 

Distribution companies in the top 
renewable energy generating states of the 
country are the biggest defaulters when 
it comes to paying dues for the power 
procured from renewable projects 
(wind power, solar, and hydro). 
According to the Central Electricity 
Authority (CEA), up to July 31, 2019, 376 
renewable energy generating projects 
across India had dues totaling `68.72 
billion (~$960.7 million). These 376 
projects account for 17,897 MW of 
renewable energy generating capacity.

save nearly 1.2 liters of fuel over the 
contract period which will help in 
reducing 2.6 million tons of carbon 
dioxide emissions.

In order to promote clean mobility 
in public transportation, the 
Department of Heavy Industry under 
the Ministry of Heavy Industry and 
Public Enterprises has granted the 
approval for 5,595 electric buses to be 
deployed in 64 cities under the Faster 
Adoption and Manufacturing of 
Hybrid and Electric Vehicles (FAME-
II) program.  The buses will run 
four billion kilometers during their 
contract period and are expected to 

The University of Birmingham and 
the International Solar Alliance 
(ISA) will collaborate to help farmers 
in countries with abundant and 
perennial sunshine. The effort is to 
help farmers capitalize on chilled 
food distribution systems powered by 
solar and solar-hybrid technologies. 
Birmingham University is the 
research partner of the ISA in its 
Solar Cooling Initiative.

Industry NewsNews in Brief
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The WTO’s appellate body has upheld 
the findings of a dispute panel which 
concluded that the United States 
had not fully complied with an 
earlier WTO ruling regarding U.S. 
countervailing duties levied on a 
range of imported Chinese goods. 
These goods also included solar 
panels and wind towers originating 
in China.  This comes nearly a month 
after the U.S. lost a case to India at 
the WTO after it ruled against the 
country in a solar domestic content 
requirement trade case

The Department of Heavy 
Industry has invited proposals 
for deploying electric vehicle 
charging infrastructure in the 
country’s big and smart cities 
under the government’s second 
phase of the FAME program. The 
cities have been categorized as 
million-plus cities, smart cities, 
satellite towns connected to metro 
cities of Delhi, Mumbai, Kolkata, 
Chennai, Hyderabad, Bangalore, and 
Ahmedabad.

The Ministry of New and Renewable 
Energy (MNRE) has issued an 
amendment to the guidelines to 
implement the KUSUM program for 
India’s farmers, which would help 
solarize agriculture. To ensure the 
quality and to assure post-installation 
services, only manufacturers of 
solar water pumps or solar modules 
will be allowed to participate in the 
bidding process. The MNRE has also 
issued a memorandum for state-wise 
renewable energy capacity allocation 
under the KUSUM program.

The Ministry of Environment, Forest 
and Climate Change has published a 
draft policy called National Resource 
Efficiency Policy (Draft) 2019. The 
ministry has invited comments and 
suggestions from stakeholders, including 
public and private organizations, 
experts, and citizens. To make solar 
PV recycling sector ready for a future 
stream of PV waste, the ministry states 
that there’s a need to train commercial 
recycling companies on the constituents 
of solar PV and procedure to break 
them down. As solar panel technology 
improves, manufacturers will find ways 
around using components that would 
have value to recyclers, like copper and 
silver. Setting up a proper solar panel 
recycling infrastructure that can manage 
large volumes of disposed PV modules 
will facilitate the increased dismantling 
of panels.

The MNRE has approved the series 
guidelines for grouping solar 
inverters. These series guidelines pertain 
to conducting tests in laboratories for the 
implementation of quality control order 
that was introduced in 2017.The guidelines 
have been issued to facilitate testing in the 
formation of a series of products for the 
approval of a product family. This would 
also include any change in the design and 
material for the testing of solar inverters 
in test labs for the compulsory registration 
with the Bureau of Indian Standards (BIS). 
All models which are included in the 
family typically have the same hardware 
and firmware essential to ensure 
conformity with applicable requirements.

The MNRE has also issued operational 
guidelines to implement the second 
phase of its grid-connected rooftop 
solar program. Overall, 22 GW of 
rooftop solar PV projects is to be set up 
under the second phase of this program. 
The target of the program is to install 38 
GW of rooftop solar by 2022, of which 
4 GW will be in the residential sector 
and 34 GW under other sectors such as 
governments, commercial, industrial, 
and educational.  The program also aims 
to promote domestic manufacturing of 
solar cells and modules.

The MNRE has issued new guidelines 
incorporating changes in the project 
timelines for the development of solar 
parks in the country. The modifications 
state that solar parks approved in and 
after FY 2017-18 under Phase II of the 
Solar Park Program will be completed 
in two years from the date of the in-
principal approval or one year from 
February 5, 2019, whichever comes later. 
In the event of a breach of a deadline, 
the central grants allocated under the 
program must be returned with interest. 
In certain exceptions, extensions of the 
timelines can be granted in instances 
where the solar power developer was 
chosen through a competitive bidding 
procedure with land allocated in the solar 
park. In this instance, financial closure 
should be completed before the deadline 
of the solar project ends. 

The Directorate General of Trade 
Remedies has issued its preliminary 
findings in the anti-dumping 
investigation on the imports of 
aluminum and zinc-coated flat products 
originating in or exported from China, 
Vietnam, and South Korea. In solar 
projects, the panels are mounted on 
module mounting structures which are 
made up of aluminum and zinc-coated 
flat products. The DGTR was of the view 
that the imposition of a provisional duty 
is required to offset dumping and injury, 
pending completion of the investigation. 

The Economic Survey estimates 
that the additional investments 
in renewable projects up to 2022 
(excluding transmission) will be about 
$80 billion at today’s prices and an 
investment of around $250 billion will 
be required for the period 2023-2030. 
Therefore, on an annualized basis, 
investment opportunities of over $30 
billion are expected to emerge in the 
next decade and beyond.

The Ministry of New and Renewable 
Energy has postponed the date for 
the third edition of global Renewable 
Energy Investors’ (RE-INVEST) meet 
and expo to be held in the national 
capital. According to the new circular 
issued by the MNRE, the event will 
be held in New Delhi from October 31 
to November 2, 2019. The event was 
earlier slated to be held from  
3-5 October 2019.

R.K. Singh, Union Minister 
of State for Power and New 
& Renewable Energy, recently 
announced the approval of a 
proposal that makes it mandatory 
for distribution licensees to open 
and maintain adequate Letters 
of Credit as payment security 
mechanism under power purchase 
agreements. With the help of 
regional and national load despatch 
centers, the government is looking 
to tackle the problem of non-

payment on the part of DISCOMs to 
increase the level of comfort in the 
minds of project developers.

modules that were mounted near 
the slope of drainage points. 

The onslaught of monsoon and 
severe weather caused significant 
damage to a 250 MW solar PV 
project in Madhya Pradesh. Heavy 
rainfall and lightning accompanied 
by storm with wind speed nearing 
10.44 m/sec and 20.26m/sec was 
recorded on the night of July 5, 
2019. According to an incident 
report by the park, the most 
affected blocks were submerged 
due to a sudden rise in the water 
level, leading to a damage of the 
module mounting tables, and the 

To check the rise of harmful emissions, 
the Indian government is working 
at a fast pace to increase the usage 
of biofuels. After approving the 
National Policy on Biofuels in 2018, the 
government has also begun a program to 
provide financial support to bioethanol 
manufacturers in India. The Ministry of 
Petroleum and Natural Gas has also issued 
the guidelines for the sale of biodiesel 
for blending with high-speed diesel for 
transportation purposes. Minister of Oil 
and Petroleum Dharmendra Pradhan 
recently announced that the government 
has decided to leapfrog directly to BS-VI 
quality with effect from April 1, 2020, 
across the country.

The MNRE has notified new benchmark costs 
for off-grid solar PV systems and solarization 
of grid-connected agricultural pumps for FY 
2019-20. The new benchmark costs will apply to 
all the implementing agencies which are involved 
in developing projects awarded under the off-
grid solar PV systems and solarization of grid-
connected agricultural pumps.
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NITI Aayog has put out a bold proposal 
which states that after 2030, electric 
vehicles have to be exclusively sold 
in the country. The two-wheeler 
market crossed 21 million units in 
the country for the first time in 2018. 
A panel headed by Amitabh Kant, 
CEO, NITI Aayog, has come up with a 
suggestion that only electric two and 
three-wheelers (with engine capacity up 
to 150cc) should be sold from 2025.

The Office of the United States Trade 
Representative (USTR) issued an order 
exempting bifacial and a few other types 
of solar panels from the levy of newly-
imposed safeguard duty of 25%. The 
exemption came into effect from June 13, 
2019. The USTR stated that it would not be 
entertaining additional exclusion requests 
at this time. However, it will monitor 
the developments in the U.S. market for 
concentrated solar photovoltaic products 
and, if warranted, provide an opportunity 
to submit additional requests for exclusion 
at a future date.

The Department of Heavy Industries 
under the Ministry of Heavy Industry and 
Public Enterprises has invited expressions 
of interest from state transport 
departments for the deployment of 
5,000 electric buses. This procurement 
under the second phase of Faster Adoption 
and Manufacturing of Hybrid and Electric 
Vehicles (FAME-II) program and the 
deployment of electric buses will be on an 
operational cost model basis. 

According to a report by the 
International Renewable Energy 
Agency (IRENA), the cost of renewable 
energy sources fell to record lows 
again in 2018. The report found that 
costs from all commercially available 
renewable power generation technologies 
declined in 2018.   India was estimated to 
have the lowest total installed cost for new 
utility-scale solar PV projects that were 
commissioned in 2018 at $793/kW, 27% 
lower than for projects commissioned in 
2017.  IRENA analyzed the component 
cost, its database of projects, and over 
9,000 auctions to arrive at these findings. 

The United States President 
Donald Trump has ended India’s 
designation as a beneficiary 
developing country, thereby ending 
duty-free status of about 2,000 
products amounting to approximately 
$6 billion, including solar cells and 
modules. India, along with about 
a hundred companies, including 
countries like Brazil, South Africa, 
and Turkey were exempt from 
paying the 30% safeguard duty. The 
safeguard duty on solar cells and 
modules was imposed as part of the 
U.S. International Trade Commission’s 
ruling in the Suniva and Solar World 
trade case filed under Section 201. 

According to the latest GOGLA report, 
nearly 1.18 million units of off-grid 
solar products were sold in the Indian 
market during the second half of 2018. 
This was an 11% decline from sales figures 
for the first half reported at 1.33 million 
units. This period saw a 6% decline in 
sales as compared to the same period in 
2017, during which 1.25 million units were 
sold overall. India emerged as the largest 
cash market for off-grid solar products, 
with 1.2 million units sold with a value of 
$58 million.

In a recent meeting called by R.K. Singh, 
it was decided that the Ministry of New 
and Renewable Energy would follow 
up with the Reserve Bank of India for 
the removal of the priority sector 
lending limit for the renewable energy 
sector. A move expected to encourage 
the private sector banks to lend more 
to renewable energy projects and help 
developers with much-needed finance.

In another crucial report, IRENA 
said that the widespread adoption 
of renewable energy technologies 
has helped generate 11 million 
employment opportunities in the 
global renewable energy industry in 
2018. Of the total jobs created in 2018, 
nearly 3.6 million opportunities were 
created in the solar industry alone. 
However, only 32% of these jobs were 
held by women employees.
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By: Shaurya Bajaj

A
solar project is expected 
to have a life of 25 years. 
However, the longevity of 
a project is dependent on 

the quality of the components used 
in the project. Over the past few 
years, plummeting tariffs have left the 
developers struggling to maximize 
their profits. This, sadly, has often led 
to a compromise on the quality of the 
components, some of which are vital to 
a solar project’s efficiency, functioning, 
and longevity. 

For instance, module mounting 
structures are the backbone of any 
solar. Good quality of mounting 
structures on a ground-mounted or 

Module Mounting 
Structures Quality 
Compromised

rooftop solar project helps maintain 
the optimum generation and these 
structures need to withstand the weight 
of solar panels, high wind speeds, and 
varying temperatures. 

This year, there were numerous cases 
in Odisha where cyclone Fani damaged 
rooftop as well as ground-mounted 
solar projects. Similar incidents have 
been reported from Tamil Nadu and 
Rajasthan. Unlike other equipment 
deployed in solar energy projects such 
as modules, inverters, and cables, 
module mounting structures require 
customization based on the topography 
of the land, module design, and the 
climate of the region. According to 

mounting structure suppliers, these 
account for anywhere between 3% to 
5% of the total cost of a solar project 
and are a crucial part of the balance of 
system (BoS).

“There is an industry-wide 
concern that several` companies are 
compromising on module quality, 
which could lead to the collapse of 
structures and turn the perception 
of consumers and investors negative 
about solar project investments. Module 
suppliers are blaming the pressure 
from EPCs and developers who are in 
turn pointing fingers at the government 
agencies who they say are forcing their 
hand with low tariff caps and low bid 
matching,” said Raj Prabhu, CEO of 
Mercom Capital group.

Mounting structures are also 
expected to have excellent electrical 
and thermal conductivity and should 
be available in different thickness to 
carry a heavy load, apart from being 
corrosion-resistant and durable, 
considering the long life of solar 
projects.

An executive at a large solar energy 
developer said, “There are many 
challenges faced while installing 
solar projects. Land remains a major 
constraint for developers and structure 
manufacturers as mounting structure 
designs depend on the type of soil. For 

ground-mount projects, foundation 
mounting structures are common, but 
this depends on local climate, module 
size, and array tilt, among other factors. 
Anchor systems and driven beams 
are selected to fit each solar project. 
Additionally, the efficiency of solar 
projects depends on the mounting 
structures as ground-mount systems 
provide better tilt than rooftop projects. 
Hence, the choice of the right mounting 
structures is crucial for solar projects.”

However, due to aggressive bidding 
in the industry, mounting structure 
suppliers are feeling the heat. Through 
interaction with stakeholders in the 
industry, Mercom found that some 
developers are cutting corners on 
these structures. For example – the 
standard thickness for the structure 
used to range between 2mm or 3mm, 
but mounting suppliers are now being 
pushed to make structures with less 
than 1 mm thickness having 350 (MPa) 
tensile strength.

Moreover, EPC contractors are also 
finding it difficult to maintain the quality 
of the solar projects due to the corrosion 
of structures which is affecting power 
generation – a result of cutting cost while 
compromising on quality.

Talking about the increasing pressure 
on mounting structure suppliers to 
reduce costs, Basant Jain, CEO of 

A good quality solar project is a result of  quality components used 
in the construction. Module mounting structures bear the weight of  
the entire project, undergo unfavorable weather conditions, and help 
maintain the output of  the panels. However, they are also easy to be 
overlooked while trying to cut costs
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Mahindra Susten commented, “The 
current trend of constantly falling 
tariffs has brought about a price war in 
BoS costs. Since the mounting structure 
is a major part of the BoS, the pressure 
of reducing the cost is felt to be the 
highest for these.”

Further, elaborating on the 
importance of quality mounting 
structures, Jain said, “In the project 
design life of 25 years, a structure 
undergoes many cycles of dynamic 
loading. The wind being a major reason 
for the failure of module-mounting 
structures, it is extremely important 
to consider all the possible worst-
case scenarios in design. Also, being 
exposed to repeated rainfall and humid 
weather, poor quality of the material 
will make it susceptible to accelerated 
corrosion, thereby not allowing it to 
serve its complete life.”

Other EPC companies shared 
similar beliefs about the higher 
competition among developers leading 
to degrading quality of solar projects. 
the engineering team at Enerparc, a 
solar EPC company, said “The pressure 
of quoting low tariff from developers 
is ultimately resulting in not only 
quality of BoS but entire plant including 
modules and inverters. To a certain 
extent, the price pressure is resulting 

in some innovative solutions, but the 
overall impact is that the quality of the 
plant suffers greatly.”

Diligent design practices and 
rigorous testing of mounting structures 
cannot be overlooked. “Design that 
considers the life of the plant along 
with the environmental factors and 
best engineering practices (such as 
wind speeds, wind tunnel tests, life 
cycle tests for the components used), 
usage of new materials with adequate 
testing, better sourcing, quality 
monitoring of raw materials – ensuring 
the right products are used – these can 
ensure quality mounting structure 
procurement,” Ravikumar added.

Harshal Akhouri, the co-founder and 
director of Strolar Mounting System, 
a mounting structure supplier, said 
“Since 2008, the Indian steel industry 
is under pressure due to the falling 
prices in steel and under very intense 
competition. To counter this, the steel 
companies have tried to bring their cost 
down to match the pricing, and solar is 
no different. While economies of scale 
could work in negotiating the price 
of modules, inverters, and cables by 
ordering large quantities, you cannot do 
that in case of mounting systems. Every 
single project is a different design which 
makes mass production difficult. To 

meet the cut-throat competition and the 
wafer-thin margins, the quality of the 
steel is compromised. It can be in the 
form of the grade of steel or thickness 
or even the coating thickness, which 
may hurt the long-term durability under 
tough climatic conditions. A case in 
point being that of Punjab, Rajasthan, 
and now Odisha. While you have 
testing facilities and approval norms 
for modules, inverters, and cables 
before they make it to the market, 
unfortunately, there are no regulatory 
authorities in place for mounting 
systems.”

“Large-scale professional developers 
are relatively more careful in terms of 
procuring mounting systems and have 
third-party approval systems well in 
place, but there are also developers who 
knowingly use mounting systems of 
sub-par quality to make margins. One 
solution to reduce the costs of mounting 
structure is standardizing the system 
and streamlining logistics. For one of 
our larger clients, we have developed 
standardized mounting system designs 
which were deployed across various 
cities in India through warehousing 
systems. This reduces human resources, 
timelines, and the cost of implementing 
the systems,” Akhouri added.

To add to the current issues, 

provisional duty has been levied 
against module mounting structure 
components that include aluminum and 
zinc-coated flat products originating 
from China, South Korea, and Vietnam.

The National Solar Energy 
Federation of India (NSEFI) had 
written to the Ministry of New and 
Renewable Energy (MNRE) expressing 
its concerns over the levy of anti-
dumping duty on aluminum and 
zinc-coated flat products. According 
to NSEFI, approximately 49 GW of 
solar projects are under various stages 

of development, and in the next 18 
months, they would require up to 
~1,500,000 tons of aluminum and zinc-
coated flat products. 

Recently the Directorate General 
of Trade Remedies (DGTR) has issued 
its preliminary findings in the anti-
dumping investigation on the imports 
of aluminum and zinc-coated flat 
products originating in or exported 
from China PR, Vietnam, and Korea 
RP. The DGTR was of the view that 
the imposition of a provisional duty 
is required to offset dumping and 
injury, pending completion of the 
investigation. Therefore, DGTR 
found it necessary to recommend the 
imposition of provisional anti-dumping 
duty on the imports of subject goods 
from China PR, Vietnam, and Korea 
RP. Which means the price of module 
mounting structures which are made 
up of aluminum and zinc-coated flat 
products could go up.

 “While mounting suppliers are facing 
price pressure, which is resulting in 
compromised quality, the anti-dumping 
case, if it goes through, could pose 
supply issues. Unless regulators are 
careful; this is a perfect storm that can 
bring down projects if the structures 
cannot hold up,” added Prabhu.

The solar industry needs to focus 
on establishing the best practices for 
testing and certification of mounting 
structure products before they are 
deployed. The quality of raw materials 
used for these structures is also key 
for durability. The appropriate choice 
and design of a mounting structure 
system are imperative for the optimal 
performance of a solar energy project, 
especially in the Indian market.

“Unless the industry reacts quickly 
and self-corrects, we are going to see 
unnecessary regulations put in place, 
further burdening the industry. 
Insurance costs will also go up if 
mounting structures start to fail,” 
said Prabhu.

There were over 60 suppliers of 
solar mounting structures active in the 
Indian market at the end of 2018. The 
top 10 mounting structure suppliers 
accounted for 65% of the market share, 
while the other 50 suppliers accounted 
for the remaining 35%.

Being an integral part of a project, 
the mounting structures play a vital 
role in the economics of the project 
development plan. Now, the imposition 
of a provisional duty could result in an 
increase in components costs and put 
further pressure on projects.  u 

Recently, 
solar projects 
in one of  the 

solar parks of  
the country 

were severely 
affected in 

heavy rainfall 
due to extensive 

damage to 
the mounting 

structures

Markets Solar Module Mounting

www.mercomindia.com September 201918 September 2019 Issue 2 19



Can Microgrids 
Save India from 
the Looming 
Power Crisis?
By: Saumy Prateek

New electrification programs are fueling electricity demand. 
Can mini and micro grids be the solution to handle this new 
demand and make up for poor grid infrastructure?

T
he growth trajectory of 
any developing country 
cannot be clearly projected 
without studying the rise 

in its electricity requirements. India’s 
story of development is no different, 
considering the exponential surge in 
power requirements over the last decade. 
However, the national grid infrastructure 
has struggled to keep pace with power 
generation. In such a scenario, micro and 
mini-grids could prove to be an important 
piece of the energy puzzle, especially in 
rural areas and regions where the grid 
has not reached the masses.

Looking at the timeline of the green 
energy corridor and modernization 
of the national grid, it is likely that the 
process may take several years and a 

considerable investment for the grid to 
provide uninterrupted power supply, 
especially to rural areas. In March 2018, 
the Standing Committee on Energy had 
reiterated that more funding would be 
needed if India wants to install enough 
physical transmission infrastructure to 
meet its ambitious timeline to create a 
Green Energy Corridor.

According to the U.S. Department 
of Energy, “a microgrid is a group of 
interconnected loads and distributed 
energy resources within clearly defined 
electrical boundaries that acts as a 
single controllable entity with respect 
to the grid. A microgrid can connect 
and disconnect from the grid to enable 
it to operate in both grid-connected or 
island-mode.”

A mini-grid is defined by the Ministry 
of New and Renewable Energy (MNRE) 
as, “A mini-grid is a system having a 
renewable energy-based electricity 
generator (with capacity of 10kW and 
above), supplying electricity to a target 
set of consumers (residents for household 
usage, commercial, productive, industrial 
and institutional setups) through a public 
distribution network (PDN).”

The MNRE realizes the importance 
of the role renewable energy-based 
mini and microgrids are going to play in 
India, and the ministry aims to set up a 
minimum of 10,000 renewable energy-
based micro and mini-grids across India 
with an estimated capacity of 500 MW.

Discussing the costs to set up a 
microgrid, K.N. Sreevatsa, the head of 

MicrogridsMarkets
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power conversion and electric vehicle 
infrastructure at ABB India, said, 
“Microgrids are the future as they enable 
the highest efficiency of usage and 
facilitate grid stability for the optimum 
operation of the grid. Depending on the 
type of microgrid, the cost of set up can 
vary from different sources to the power 
electronics that combine and define 
them. The cost is dependent on the 
specifications of the requirements. But 
the primary difference is that electricity 
can be received even without the 
electrical grid (power cuts).”

Mini and microgrids can create a 
win-win situation for the consumers, 
the government, and for the renewable 
energy industry, which can tap into this 
large market.

Discussing the current energy 
dynamics in the country, Ram 
Vaidyanathan, the CEO of WiSH Energy, 
told Mercom, “At a very conservative cost 
of ₹40-50 million (~$0.57-0.7 million)/
MW, we are looking at an immediate 
market potential of at least ₹3,000 billion 
(~$42.93 billion) for renewable energy-
based mini and microgrids. On their 
own, solar mini and microgrids may or 
may not be viable. However, the use of 
any abundantly available local resource 
such as biomass, wind, or hydro along 
with solar to create a hybrid system can 
make the overall system more viable. This 

will reduce the total cost of ownership, 
transportation, carbon footprint, and 
thereby ensure long term sustainability.”

 “The cost of a microgrid depends on 
the size and complexity of the system 
being proposed. It can be as little as 
₹65,000 (~$928.5) per kW for a simple, 
grid-connected system. However, if 
more storage or additional controls are 
added, the costs can go up significantly. 
However, by using the right mix of 
renewable sources to optimize the total 

generation and the fact that renewable 
energy has almost zero operational or 
“input” costs, a microgrid can offer 
payback periods as low as 2-3 years taken 
over a 20-year life,” added Vaidyanathan.

Discussing the cost comparison of 
bringing the electric grid to rural areas, 
Sreevatsa said, “Compared to costs of 
constructing transmission lines and 
substations, the cost of a microgrid in 
remote locations is minuscule. With 
integrated, utility-in-a-box type of 
solution, the protection required for 
these systems is also available along with 
advanced, real-time remote monitoring 
and control for smart grid and smart 
village requirements.”

India is geographically diverse, and 
bringing the national grid to far-flung 
areas will be an expensive proposition, 
not to mention it could take years to 
execute.

Explaining the cost factor, Sreevatsa 
said that extending the distribution grid 
to rural areas will become expensive, 
especially since the population is sparse.  
“It requires a minimum investment of ₹3 
million (~$0.04 million) per kilometer of 
line. Also, operations and maintenance 
costs need to be factored in. If the nearest 
distribution point to a rural area is, say, 
5 km away, we are looking at ₹15 million 
(~$0.2 million) just to bring the main grid 
power to a single point in the village, 

Hybrid 
microgrids 

help increase 
the amount 

of  generation 
for the same 

installed 
capacity and are 
more financially 

viable and 
sustainable

beyond which it still must be connected 
to individual households,” he added.

Unless enough revenue is generated to 
break even, Vaidyanathan says that there 
is a high chance that the government 
may lose significant amounts of money. 
Besides the financial burden, the quality 
of power is also affected when the main 
grid is extended. Power losses go up with 
increasing distance of transmission and 
distribution, and power unavailability or 
blackouts can happen frequently. Also, 
from a logistic perspective, extending the 
main grid into remote areas poses several 
challenges, such as the availability of 
large tracts of non-agricultural land over 

which the towers and lines can pass.
“In such a scenario, solar micro and 

mini-grids assume greater significance as 
they ensure constant electricity supply 
utilizing renewable energy sources,” 
added Vaidyanathan.

Rallying for microgrids, Vaidyanathan 
stressed the fact that microgrids hold 
the key to enabling rural India with 
sustainable and reliable power. Islanded 
microgrids are a prevalent and proven 
model across the world. For rural India, 
these are ideal, as communities tend to be 
spread across large areas, and therefore 
localized systems are likely to work 
better. Besides, solar power mini and 
microgrids are easy to maintain and can 
be scaled up to cover a larger population. 
With some investment in storage capacity, 
these can be made more sustainable and 
provide power to rural India.

Advances in technology such as energy 
storage along with rising diesel prices 
and favorable government policies have 
enabled an environment to support the 
economics of small-scale clean energy 
systems. The advent of new storage 
technologies such as pumped hydrogen 
will also increase the viability of 
microgrids significantly.

The market for microgrids is still in its 
nascent stage, and as of January 2018, 63 
solar microgrids totaling 1,899 kW had 
been installed in the country.

The government needs to take steps to 
further the case of mini and microgrids 
in the country, Vaidyanathan said. The 
right regulatory and policy ecosystem is 
vital for the growth of any industry, and 

renewable energy is no different. “There 
are already several successful policies 
for the growth of large-scale renewables, 
and we expect the same approach to be 
taken for hybrids and microgrids,” added 
Vaidyanathan.

Sreevatsa commended on the 
government’s ability to help in the 
creation of more mini and microgrids. 
“Since microgrid does not fall into a 
conventional system, it might help 
to enable a separate category for the 
microgrid products so that such products 
can help utilize 100 percent renewable 
energy. A separate category and structure 
can be based on the usable energy that 
the system can generate. A necessity for 
a microgrid category is evident as the 
goal is not to add more renewable energy 
(solar) capacity but to utilize it to make it 
more usable as energy consumption.”

Hybrid microgrids serve to increase 
the amount of generation for the same 
installed capacity and therefore, are 
more financially viable and sustainable 
in the long term. From a technological 
standpoint, the viability is already 
established through several existing 
hybrid microgrid installations, both grid-
connected as well as off-grid with storage. 
From a commercial perspective, the only 
challenge currently is the cost of energy 
storage, which often accounts for more 
than half of the overall system cost.

Vaidyanathan added the financial 
ecosystem for funding hybrid renewable 
projects, and microgrids are still 
relatively nascent. Funding happens on 
a case-to-case basis, and there are not 
too many available options at this stage. 
However, we can expect this to change 
rapidly with the development of well-
defined policies that will give confidence 
to financiers and investors on returns 
from such projects. The falling costs of 
renewable energy will also continue to 
influence greater adoption.

Taking all these factors into 
consideration, mini and microgrids 
could be an excellent fit for India where 
the majority of its population resides in 
the hinterlands. While the government 
is pushing to ensure universal 
electrification, it needs to parallelly push 
forth subsidies, cross-subsidies, and 
incentives to make reliable 24×7 power for 
all a reality.  u
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Growth Rate of India’s Solar 
Power Generation Slows

I
n the past few years, solar 
power generation has 
increased exponentially in the 
country, and the electricity 

generation has crossed over 12 billion 
units (BUs) in the period between April 
and June 2019.

India’s plan to move away from 
thermal power-based generation to 
meet the carbon emission targets of 
Paris Agreement for climate change 
coupled with government’s ambitious 
goal of installing 100 GW of solar by 
2022 has provided momentum to solar 
energy in the country.

According to Mercom’s India Solar 
Project Tracker, solar accounted for 
nearly 31.5 GW of the total installed 
capacity, representing 8.73% of the total 
installed capacity at the end of June 2019.

 According to the data released by the 
Central Electricity Authority (CEA), solar 
power generation in the second quarter 

(Q2) of calendar year (CY) 2019 increased 
by 29% year-over-year (YoY) to 12,277 
million units (MUs) compared to Q2 2018 
during which approximately 9,514 MUs 
were generated by solar projects.

Solar energy generation also 
witnessed a growth of 7% quarter-
over-quarter (QoQ) from the 11.4 BUs 
generated in the Q1 2019.

 India’s solar power generation 
peaked with over 23.7 BUs of electricity 
produced in the first half (1H) of 2019. 
However, the growth rate of solar 
power generation has declined to 32%, 
compared to 86% growth recorded in 
1H 2018. This was due to the decreased 
pace of solar capacity addition in the 
first half of 2019 to 3.2 GW, compared 
to over 5 GW capacity added during the 
same period of 2018.

Solar power generation peaked in the 
summer months of March, April, and 
May of 2019 with over 4 BUs.

By: Pratheeksha

Safeguard duty, elections, and tariff  caps have all contributed 
to decline in solar power installations which is reflected in the 
slower growth rate of  solar power generation

India’s transition towards renewable 
energy presents an incredible 
opportunity but also serious challenges. 
Solar project developers in the country 
continue to face curtailment issues in 
states like Tamil Nadu, Andhra Pradesh, 
and Karnataka.

Recently, the Ministry of New and 
Renewable Energy (MNRE) issued a 
letter to the chief secretaries of all states 
and union territories, asking them to 
ensure that ‘must run’ status has been 
accorded to both wind and solar power 
projects in the states in line with the 
Indian Electricity Grid Code 2010 and 
the Electricity Act 2003. However, it 
remains to be seen what the MNRE can 
do if states continue to violate the must-
run status rules. This challenge, which 
is becoming widespread, has started to 
affect the solar generation and needs to 
be addressed immediately to the meet 
solar installation goals by 2022.  u

India: Solar Electricity Generation (MU) by Quarter

Solar Generation increased by 7% QoQ up by 29% YoY

Data from CEA Source: Mercom India Research
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Andhra 
Pradesh 

Government 
Sets a Bad 
Precedent

The new government in Andhra Pradesh led by Jagan Mohan 
Reddy has said it would cancel the PPAs for wind and solar 

projects signed by the previous administration, which was led 
by Chandrababu Naidu unless the PPAs are renegotiated

By: Shaurya Bajaj

T
he Indian solar industry is 
reeling under the pressure 
from price competition, tariff 
caps, rising land costs and lack 

of financing. A new challenge in the form 
of PPA renegotiation threat was totally 
unexpected and a shock to the industry. 
The recent events in Andhra Pradesh 
has set a bad precedent and shaken the 
confidence in the solar and wind energy 
investment community.

In a surprise announcement on 
July 1, 2019, the Andhra Pradesh 
government said it was going to review 
the power purchase agreements (PPAs) 
signed between the state’s electricity 
distribution companies (DISCOM) and 
power generators to renegotiate tariffs. 
This announcement alarmed power 

producers, investors, policymakers, 
and legal experts. Ever since the 
announcement, a political back and forth 
has unfolded between the state and the 
center.

Andhra Pradesh currently has more 
than 7 GW of wind and solar energy 
projects installed, which now face the 
impending threat of tariff negotiations.

After the state’s unexpected 
announcement, the Ministry of New 
and Renewable Energy (MNRE) wrote 
to the Andhra Pradesh government 
expressing its apprehensions about their 
decision. However, the Andhra Pradesh 
government, without paying any heed 
to the advice, said that it would go ahead 
with the review of these PPAs. At that 
point, the Minister of Power, R.K. Singh, 

sent a letter cautioning Chief Minister 
Jaganmohan Reddy against the decision, 
asking him to exercise restraint and 
warned that such a move could seriously 
dissuade investors from investing in the 
Indian renewable energy sector. 

Background
The new government in Andhra Pradesh 
led by Jagan Mohan Reddy said it 
would cancel the PPAs for wind and 
solar projects signed by the previous 
administration, which was led by 
Chandrababu Naidu unless the PPAs are 
renegotiated. Mr. Reddy has claimed that 
the PPAs signed during this period were 
far higher than what was prevalent in 
the country at that time and has alleged 
irregularities and possible corruption as 
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the reason behind these high tariffs.
According to Mercom India Solar 

Project Tracker, over 3 GW of large-scale 
solar projects are operational in Andhra 
Pradesh with approximately 1.7 GW of 
projects under development, and about 
200 MW tendered pending auctions.

DISCOMs in duress
The state government has justified its 
decision by citing the financial troubles 
faced by DISCOMs in Andhra Pradesh. 
Unpaid dues to the renewable power 
generators stand at around `200 
billion (~$2.9 billion) with accumulated 
losses of about `150 billion (~$2.2 
billion). In a communique, the state 
government further stated that the 
previous administration had allowed 
the DISCOMs to bear the fixed costs in 
purchasing renewable power due to 
the backing down of available thermal 
power in favor of expensive wind and 
solar power during 2014-2019. The 
state government also justified the 
renegotiation of PPAs alleging that the 
previous administration developed 
more than the mandated 5% Renewable 
Power Purchase Obligation (RPPO).

Stating these facts, current Andhra 
administration believes that the tariffs 
should be negotiated down to present 
low bid levels for projects that were 
developed 3 to 4 years ago.

of politics and not economics.”
The Andhra Pradesh Southern Power 

Distribution Company (APSPDCL) has 
written to the Solar Energy Corporation 
of India (SECI) asking to revisit the tariff 
for 400 MW of grid-connected solar PV 
projects.

On July 12, 2019, the APSPDCL wrote 
a letter to the NTPC stating that it was 
supplying bundled solar power from a 
1,000 MW solar park project to DISCOMs 
in the state at a weighted average tariff of 
4̀.61 ($0.067)/kWh. This tariff, according 

to APSPDCL, discovered through a 
transparent bidding mechanism, was 
not the “correct market price.” Further, 
the letter mentions that NTPC “swayed” 
the APERC to approve the tariff. The 
letter went on to ask the NTPC to revise 
the tariff to current bid levels of `2.44 
($0.035)/kWh.

Looking at the auctions conducted 
in 2015, the lowest bids in Andhra in 
2015 were actually on the lower side 
comparatively in the country at that time.

This development is a nightmare 

that the tariffs will not be revised. As far 
as the payments are concerned, wind and 
solar developers have not been paid in the 
last one year, but we are hoping that better 
sense will prevail and things will go back 
to the way they were a few years ago.”

Legal experts weigh in 
On the talks of tariff renegotiation, a 
source at a leading law firm told Mercom, 
“The Andhra Pradesh government is 
well within its rights to issue letters to 
discuss tariff renegotiation. However, 
a unilateral amendment in the PPA or 
a case of dishonoring the PPA would 
be unlawful. Therefore, whatever is 
happening at the moment is on non-
actionable grounds. The more worrying 
issue is that sentiments around the 
sacrosanctity of such agreements will 
take a hit. Technically, the developers 
can approach the courts right now and 
seek a pre-emptive injunction, but the 
developers are not doing that. From our 
experience, courts have ruled in favor of 
developers in scenarios where there has 
been a unilateral amendment.” 

Solar generation is not the same 
everywhere
In his letter to the Andhra Pradesh 
government power minister RK Singh 
said: “The tariff for solar and wind 
generation in different states will be 
different depending upon the solar 
insolation for solar energy and the 
capacity utilization factor (CUF)/wind 
speeds for wind energy.” This is true for 
solar projects in any part of the world. 
Solar insolation varies by regions, and so 
does the generation. 

Investor confidence low 
Usually, the developers account for 
the risk of any delay in payments in 
the financial model. However, a risk 
of reduction in tariffs is not something 
developers have anticipated. Although 
talks of PPA renegotiation have only 
just begun, rating agencies have started 
downgrading the credit ratings of 
renewable energy developers. This could 
make matters much worse for the sector 
as lenders are going to become more 
cautious of loaning money to developers 
in an economy which is already going 
through a rough patch due to the NBFC 

Using this logic, if governments 
retroactively start negotiating old 
contracts demanding current prices, 

most of the industries in India 
would collapse.

A large-scale project developer told 
Mercom, “Renegotiation of PPAs is 
not the solution to the problem. There 
are other ways to deal with the poor 
financial condition of DISCOMs. Most 
DISCOMs in the country are in a similar 
or worse financial situation, but that 
should not enable them to revisit signed 
PPAs. By invoking these discussions, 
the state government is undermining 
the judgment and capabilities of 
government institutions such as the 
Andhra Pradesh Electricity Regulatory 
Commission (APERC) and NTPC.”

Solar tariffs have declined along 
with project costs
In the solar sector, for example, project 
costs and tariffs have continued to 
fall since the inception of the National 
Solar Mission along with a decline in 

component costs around the world.
Large-scale project costs in India 

have fallen from about `70-75 million 
(~$1.1-1.2 million)/MW levels in the first 
half of 2015 to just under 4̀0 million 
(~$0.6 million)/MW in the first half of 
2019. Matching solar tariffs retroactively 
is not financially feasible.

IPPs Nervous, but hopeful
Independent power producers with 
projects in Andhra Pradesh were 
already not receiving payments for 
power supplied, which is now being 
compounded by threats of tariff 
renegotiation, making developers 
question when they will get paid.

An executive at a renewable 
independent power producer (IPP), said, 
“We were hoping that the center’s advice 
to the Andhra Pradesh government would 
make a difference. However, the state 
government is going ahead with the review 
of power purchase agreements. This is 
definitely not good news for the renewable 
energy sector. In my opinion, this is a case 

Over 3 GW 
of  large-scale 
solar projects 

are operational 
in Andhra 
Pradesh 

with about 
1.7 GW of  

projects under 
development, 
and about 200 
MW tendered 

pending 
auctions

for investors because, at these tariffs, 
projects will yield lower than expected 
returns or worse – become unviable.

On being asked about the impact on 
current business operations of renewable 
energy companies, the executive from a 
large IPP said “As of now, these are just 
talks, and we are reasonably confident 

In-operations Under  
Development

Tendered,  
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Source: Mercom India Soloar Project Tracker (Jun 2019)
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crisis following the collapse of IL&FS.
Andhra Pradesh is a significant 

contributor to India’s renewable energy 
sector. However, over the past year, 
investors are becoming wary of the 
state. A source at a leading financial 
and investment services provider, told 
Mercom, “We are becoming increasingly 
cautious of investing in solar or wind 
projects in Andhra Pradesh. The backlog 
of payments and talks of revision of PPA 
tariffs has shaken investor confidence. 
Today, the state government is talking 
about revising tariffs of utility-scale 
projects; tomorrow, the state might want 
to increase transmission charges for open 
access projects.”

There is no doubt that the Andhra 
Pradesh DISCOMs are in a financial 
mess, but most DISCOMs in India are in 
the same boat due to mismanagement 
and election politics. The Andhra 
Pradesh government is setting a bad 
precedent for other states by opening 

this Pandora’s box. States such as 
Telangana, Tamil Nadu, and Rajasthan 
which have also reportedly delayed 
payments to wind and solar developers 
could start citing similar reasons and 
may want to renegotiate their PPAs. It 
seems that in the best case scenario 
developers can seek relief in the form of 
a swift yet effective ruling from courts 
in their favor so that it does not set a 
precedent for other states to take a 
similar route.

In one such case in a recent ruling, 
the Appellate Tribunal for Electricity 
(APTEL) has put a stay order on the 
implementation of APSDPCL’s letter 
seeking a revision in the PPA for grid-
connected solar photovoltaic projects 
executed by SEI Green Flash Private 
Limited, SEI Aroshi and SEI Rain Coke, 
which are special purpose vehicles of 
developer Greenko.

Meanwhile, both SECI and NTPC have 
turned down the state’s direction to 
lower the tariff for their projects. When 
contacted, a government official told 
Mercom, “As of now, the finer details of 
our communication cannot be shared, 
but it should be known that SECI and 
NTPC will not be revising the tariff as 
requested. The tariff was found to be 
correct, then according to the system 
costs, land costs, and other variables. Yes, 
the market saw a huge decline after two 
years or so, that doesn’t mean a contract 
bound by law can be breached.”

Following this, other renewable energy 
project developers including ReNew 

Power, Azure Power, ACME Solar, Axis 
Wind Farms, Khandke Wind Energy, 
Vena Energy Power, Ecoren Energy, 
Vayu Urja Bharat and Waneep Solar 
(special purpose vehicles of Hero Future 
Energies) approached the High Court of 
Andhra Pradesh at Amaravathi seeking 
relief. In response, the High Court put a 
stay order on the implementation of the 
state DISCOM’s letter seeking a revision in 
the power purchase agreement (PPA) for 
the solar PV and wind projects.

To make matters worse, the state 
started severely curtailing wind power 
and decided to withdraw the power 
purchase agreements (PPAs) with 21 wind 
power projects worth 776.9 MW despite 
the stay order from the high court. In 
the wake of this development, Ayana 
Renewable Power, SoftBank Energy, 
and Sprng Energy filed petitions to the 
APTEL against the APERC and others, 
apprehending similar treatment to solar 
developers at the hands of the state 
DISCOM.

Later, the Amaravati High Court has 
issued an order asking the state load 
despatch center (SLDC) and the state’s 
transmission company (APTRANSCO) to 
stop the curtailment of power from solar 
and wind energy projects.

In a separate petition, Axis Wind 
Farms appealed to the APTEL against 
the government’s decision to withdraw 
the PPAs. 

The developers are yet to find a 
permanent solution to their problems 
as the court and the APTEL are yet to 
give a judgement that the government 
will abide. 

 “The current situation in Andhra 
Pradesh is unfortunate and alarming. 
Wind and solar have been growing in 
India despite multiple challenges over 
the past year, and this is the last thing 
the industry needs right now. The MNRE 
and the Power Minister have provided 
good advice that the Andhra government 
should heed. If not, this entire mess will 
end up in courts and judiciary will have 
to once and for all send a clear message 
that contracts are sacrosanct in India 
so that that industry can move on and 
investors can continue to invest in the 
Indian renewable sector without clouds 
of uncertainty,” said Raj Prabhu, CEO of 
Mercom Capital Group.  u

The judiciary 
will have to 
once and for 

all send a clear 
message that 
contracts are 
sacrosanct in 
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across states. The delay in payments 
has largely been due to the operational 
mismanagement and stressed balance 
sheets of these DISCOMS. Due to this 
risk, many investors have completely 
stayed away from the Indian power 
sector. Mercom previously reported on 
payment delays becoming a problem 
for solar and wind project developers 
in India, especially in Andhra Pradesh, 
Tamil Nadu, and Telangana.

Now, with the help of regional and 
national load despatch centers (RLDC 
and NLDC), the government is focused 
on tackling this widespread problem to 
help make things easier for the project 
developers. 

In February 2019, the Ministry of 
Power had established a committee 
to recommend solutions for payment 
delays by DISCOMs.

In June 2019, Minister for Power, R. 
K. Singh, had announced the approval 
of a proposal to make it mandatory 
for distribution licensees to open and 
maintain adequate Letter of Credit (LC) 
as payment security mechanism under 
power purchase agreements.

Then in August 2019, the Ministry of 
New and Renewable Energy (MNRE) 
issued a clarification regarding fixed 
charges in the newly issued payment 
security mechanism regulations.

Mercom interacted with a few 
industry stakeholders to understand 
how they perceive this move by the 
government and if it is going to nip the 
problem in its bud.

A few developers stated that it 
is a welcome move, but they also 
raised questions regarding its 
implementation. A few others were 
skeptical, “All this is good on paper. 
However, if you can’t get the states to 
honor the power purchase agreements, 
how will you enforce this? It would be 
great if they enforce, but how?”

A government official said that this 
time around, the government would 
leave no stone unturned to provide a 
fair playground for renewable energy 
project developers and independent 
power producers. The government 
official said, “Everything is being taken 
into consideration, letter of credit and 
whether it will be unconditional, and if 
the defaulting DISCOMs will be allowed 

Will Government’s 
Unconditional Letter 
of Credit Deliver?

By: Saumy Prateek

Payment delays for solar and wind projects has spread across 
many states and is impeding growth in the renewable energy sector 
in India. Unless fixed, this problem can derail India’s renewable 
energy development goals

P
ayment delays have been 
a persistent sore point for 
renewable developers in the 
country. To make matters 

worse, with the surge in renewable 
addition, the delays have become more 
common. While some state DISCOMs 

(distribution companies) 
fare better than the 

others, the performance of DISCOMs in 
many of the top renewable generation 
states has been deteriorating

The government’s UDAY Program for 
the financial turnaround of DISCOMs 
has failed to produce the desired results. 
However, now the 

Ministry of 
Power has 

given these 

developers a shot in the arm by 
introducing mandatory letters of 
credit which is a bold step to make the 
payment security mechanism more 
robust to ensure timely payments by 
distribution companies. 

Renewable energy project developers, 
owners, generators, independent 
power producers (IPPs) face 

payment delays as well 
as curtailment issues 
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Letter of CreditPolicy

www.mercomindia.com September 201932 September 2019 Issue 2 33



to purchase energy from the exchange 
if they do not enter power purchase 
agreements.”

Recently, the Ministry of Power 
issued procedural guidelines for the 
scheduling of power to distribution 
companies in case of non-maintenance 
of a line of credit under the payment 
security mechanism. According to these 
guidelines, power will be scheduled for 
dispatch after a written communication 
is provided to the load despatch center 
that the letter of credit for the power 
to be supplied has been opened. The 
notification must specify the duration 
of supply. This communication will be 
provided by the DISCOM and confirmed 
by the power generator.

Once this was done, a few DISCOMs 
tried to find a loophole and issued a 
conditional letter of credit for the power 
procurement. When this was brought 
to the notice of the authorities, a new 
directive was issued by the Ministry of 
Power ordering the DISCOMs to issue 
unconditional letters of credit against 
the power they desired to procure.

This directive has made the 
entire payment security mechanism 
foolproof. Unconditional letter of credit 
means the generator will be ensured 
payment as DISCOMs approval will 
not be required to encash the letter of 
credit with the banks.

The government official further 
added, “The Ministry of Power is 
completely aware of the issues being 
faced by the generators. They are 
aware of the falling tariffs and know 
that the generators have cut down 
heavily on profits to help realize the 
dream of a green-energy powered 
nation. This fool-proofing was required 
to allow the generators and IPPs to 
function profitably and also to ensure 
that the citizens can benefit from lower 
priced energy sources in the long run.”

When asked how will the DISCOMs 
be dealt with if they are not procuring 
even after getting into the contract, the 
official said, “Regarding the matter of 
DISCOMs which have contracted with a 
generator but are not making payment 
and approaching the exchange, the 
load despatch centers have been 
directed to ensure that the DISCOMs do 
not access short-term open access or 

the power exchanges to procure power 
in the contract period.”

Another good news for renewable 
energy generators is the move by 
the Central Electricity Authority 
(CEA) to maintain the database of all 
outstanding dues by the DISCOMS to 
renewable energy generators. Recently, 
the CEA found that renewable energy 
projects aggregating 17,897 MW have 
dues totaling `68.72 billion (~$960.7 
million) on the part of the distribution 
companies across India.

The CEA list will show the states 
in which the DISCOMs are delaying 
repeatedly and over what duration. 
Thus, the investors will know which 
are high-risk states, and even the SLDC 
and RLDC will know which DISCOMs 

a way around this mechanism? To this, 
Gupta said, “The DISCOMs that don’t 
have a healthy balance sheet would still 
like to avoid the opening of the letter of 
credit, and in case the SLDC or NLDC 
does not supply power then when will 
the compensation happen? What will be 
the mechanism? A lot more questions 
will arise. I wish to see the success of 
this mechanism, so that more healthy 
investment comes into the power sector.”

If the option of an unconditional 
letter of credit and the CEA data were 
available a year ago, the generators 
could have noticed a trend and taken 
necessary action. Unconditional letters 
of credit could also have prevented 
such a huge pile of dues on the part of 
Andhra Pradesh’s DISCOMs.  u

Out of  the total 
dues owed, 
DISCOMs 
in Andhra 
Pradesh, 

Telangana, and 
Karnataka 

are responsible 
for 70% of  the 
total amount

are most likely to default.
Now, in Andhra Pradesh, the 

erring DISCOM that has been 
delaying payments for over a year has 
eventually led to a situation where 
billions of dollars in investments are 
under threat as the state is seeking 
unilateral revision of power purchase 
agreements (PPAs). The situation has 
turned unpleasant with developers 
opposing the state’s move and seeking 
legal remedy.

When contacted, Manoj Gupta of 
Fortum said, “It is a great move by 
the MNRE. However, let’s wait and 
watch for its practicability as it has just 
become effective on August 1, 2019.

Talking about how it will help the 
project developers and owners, Gupta 

said, “If it really becomes effective, 
then it will be a great support to the 
industry to avoid non-performing assets 
in power and renewable sector. The 
balance will become healthier, and 
the creditworthiness of DISCOMs will 
improve and in the future, we can see 
the revival of the power sector and 
regaining of the faith of bankers in 
financing power projects.”

Gupta added that it would change 
the outlook of lenders towards 
financing solar projects in India for 
sure, but it will take some time, at 
least 12-14 months. “They (lenders, 
investors) would like to see at least one 
year cycle of payment collection before 
deciding,” he added.

Is there is a way for DISCOM to find 
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By: Saumy Prateek

Solar modules make up for about 50% of  
the project cost, and it is important that 
they come with insurance. While Chinese 
module suppliers have been providing such 
insurance and making it more attractive 
to solar project developers, Indian 
manufacturers are yet to offer such services

that the Chinese government has made 
it a point to provide module insurance, 
thereby making it more attractive to 
solar PV project developers.

Insurance generally backs up 
the warranty that’s extended by 
the manufacturers to their clients. 
The warranties typically are a 10-
year product warranty and 25-year 
performance warranty. The insurance 
companies usually inspect the 
manufacturing unit before extending 
the insurance offer for projects of 
2 MW and above. They also offer 
exports insurance. However, not all 
manufacturers have insurance.

In India project insurance is 
available, but there is no module 
insurance that is being provided as 
of now. Project insurance in India 
currently covers shortfalls in power 
generation. Even though the cost 
of insurance can make modules 
a little bit more expensive, it will 
make purchasing modules from 
manufacturers that offer insurance 
less risky and more attractive for 
project developers.

According to a manufacturer 
“The insurance premium runs to 
crores. Manufacturers have to pay 
the insurance premium to these 
companies. Say it is a 1 MW project 
and the total bill is `20 million (~$0.29 
million) then the manufacturer has 
to pay a premium of 10% which is `2 
million (~$0.029 million). This is an 
added cost for the manufacturers.”

This cost can be passed on to 
project developers if they are willing 
to purchase higher-cost solar PV 
modules. As then they can be assured 
that in case of any fault in modules, 
they are covered by the insurance.

In the case of manufacturer insolvency, 
the insurance protects the clients. 
Globally, solar PV modules come with 
two sets of warranties; namely product 
warranty and power output warranty.

Product Warranty
Under this warranty, the manufacturer 
provides a warranty against any defect in 
the material and quality of the product 
under normal conditions. The PV 
modules generally come with a standard 
warranty for ten years. In case a defect 

T
he Indian government is 
committed to providing a 
robust solar components 
market for domestic 

manufacturers. Apart from setting 
a massive target of 100 GW by 2022, 
the imposition of safeguard duty, 
mandatory quality certifications and 
domestic content requirement (DCR) 
directive for projects by central public 
sector units (CPSUs) are proving to be 
significant opportunities for the local 
solar module manufacturers.

As the safeguard duty has dropped 
from 25% to 20% since the end of July 
and will fall a further 5% after that 
every six months until July 2020 the 
price advantage enjoyed by Indian 
manufacturers will also continue to 
decrease. If Indian manufacturers 
want to continue supplying developers 
that they have built a relationship with, 
they will have to start focusing on 

Globally, solar 
PV modules 
come with 
two sets of  
warranties; 

namely product 
warranty and 
power output 

warranty

Demand for 
Solar Module 
Insurance in 
India

quality and stand behind their panels 
with a warranty backed by insurance.

Indian manufacturers have made 
substantial inroads supplying to the 
domestic market after the safeguard duty 
was imposed on imported modules from 
China, Malaysia, and Taiwan last year, 
according to Mercom India Research 
data. Three Indian manufacturers 
appeared among the top supplier’s list. 
This trend is likely to continue at least 
into the second half of the year.

The government has been trying 
to create a robust domestic market 
by implementing a reworked 
mega manufacturing tender that 
provides leeway to pure-play module 
manufacturers in terms of associated 
solar project development.

Lack of insurance products for solar 
PV modules in India is a problem that 
needs to be addressed. Indian solar 
module manufacturers often point out 
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in the material or quality is developed 
during the warranty period, the 
purchaser is compensated for the cost of 
the module, or the manufacturer replaces 
the defected modules with new ones.

Performance output warranty
A solar PV module is expected to deliver 
power output with a degradation not 
higher than that specified through its life 
term of 25 years. In the case where a solar 
module exhibits power output less than 
the nominal power, or if the degradation 
in the power output is recorded higher 
than what’s warranted under the standard 
conditions, the PV module is then said to 
have developed a performance defect.

In countries like China, insurance 
products for performance output are 
available at a nominal cost. However, 
in India, no such insurance products 
are available at viable pricing, and it, 
therefore, gives an edge to Chinese 
modules over Indian-manufactured 
modules. These affordable insurance 
products should be made available not 
only to the developers but also to the 
manufacturers to cover their risk of 
warranty claim as they are subjected to 
stringent quality standard adherence and 
testing by third-party or government labs.

A top executive at one of India’s 

major solar PV module and cell 
manufacturing companies commented, 
“Currently, there are only two 
insurance products available in 
India, namely HDFC Ergo Solar Panel 
Warranty Insurance and ICICI Lombard 
warranty insurance. Even these do not 
cover the complete useful life that is 
demanded of a solar PV module.

The executive also stated that a few 
outstanding international insurance 
products for solar PV modules are Power 
Guard Specialty Insurance Services, 
People’s Insurance Company of China, 
Munich Re Group, and Ping an Insurance.

Indian solar PV project developers 
buy Chinese modules as they come 
with a lifetime (25 years) warranty. 
Even if the modules are damaged, 
they are replaced by the manufacturer 
or the cost is provided to them based 
on the loss suffered.

Dr. Rahul Kapil of LONGi Solar told 
Mercom that there are various insurance 
products available for their modules 
depending on the customer’s choice. He 
added, “It should not be a huge challenge 
for the Indian government to provide 
module insurance. They will have to line 
up with a third party to provide it.”

India exported solar modules and 
cells worth $33 million (~`2.3 billion) in 

Q1 2019, an increase of 74% compared 
to $19 million (~`1.3 billion) of exports 
in the same quarter of the previous 
year. Manufacturers who are exporting 
face the greater need to provide 
insurance for their modules as most 
countries that they export to, mandate 
insurance for modules.

An executive at another Indian 
manufacturer stated, “Indian insurance 
companies only provide project 

insurance and not module insurance. 
Developers have to insist on module 
insurance from these insurance 
companies considering modules 
constitute 50% of the project cost.”

“Indian developers generally 
wouldn’t ask for the insurance, but 
now bigger developers have started to 
ask for it,” added the executive.

In December 2017, Mercom reported 
that HDFC Ergo General Insurance 

Company, a joint venture between 
HDFC Ltd. and ERGO International, an 
insurance entity of Munich Re Group, 
launched the first solar energy shortfall 
insurance policy in India that gives 
solar project developers the ability to 
ensure certain causes of solar power 
generation loss.

The same month, ICICI Lombard 
came up with a product that insures 
solar parks for the first 15 years of 

operation. There have been no new 
products announced ever since.

As the market matures, insurance 
products will become mandatory, 
and manufacturers that provide 
them will have a definite edge over 
their competitors. Until then, project 
developers need to realize the 
significance of solar module insurance 
and demand that suppliers provide them 
backing the warranty they offer.  u

In India solar project insurance is 
available, but there is no module 

insurance provided as of  now

Finance Insurance
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By: Ankita Rajeshwari

Solar and wind power installations are growing, but the 
availability of  evacuation infrastructure is a challenge. The 
speed of  transmission network development has to match the 
pace of  renewable installations

India’s Power 
Transmission 
Network Critical for 
Renewables Growth

Policy

of ISTS) connecting major renewable 
pockets is being proposed right from the 
Bhuj Pooling Station in Gujarat (Western 
Region) to Moga in Punjab (Northern 
Region) via Chittorgarh, Ajmer, and 
Bikaner in Rajasthan (Northern Region).

A PGCIL report states that with 
the expected doubling of electricity 
demand over the coming decade, India’s 
transmission and distribution system 
will also require significant expansion. 
A $200 billion (~ 1̀3.8 trillion) investment 
program through 2030 would create 
the opportunity for India to establish 
an internationally connected smart 
grid capable of managing increased 
power demand and incorporating much 
greater diversity in electricity generation, 
including distributed rooftop solar and 
battery storage.

The Green Energy Corridor 
(GEC) project, is one such dedicated 
transmission network for renewable 

energy, conceptualized by state-owned 
Power Grid Corporation (PGCIL) at a 
whopping 4̀00 billion ($5.8 billion) in 
2011.

“An efficient and robust evacuation 
mechanism or grid infrastructure is 
one of the key drivers to support the 
scale-up of renewable energy in the 
country. The amount of renewable 
energy generation capacity coming 
online would prove beneficial only if it 
has an accessible, reliable and healthy 
transmission infrastructure to support 
the huge capacity infusion,” said Pinaki 
Bhattacharyya, CEO, AMP India, speaking 
to Mercom.

“And this is the basic premise of 
the Green Energy Corridor. It would 
strengthen the inter and intrastate 
transmission system to accommodate 
increasing intermittent generation from 
renewable energy and thereby making it 

I
ndia is working on all fronts 
to reduce its reliance on 
traditional fossil-based fuels, 
replacing them with renewable 

energy. With the upsurge in electricity 
demand over the coming decade and 
the rapid installation of solar and wind, 
India’s transmission and distribution 
system will require significant expansion 
sooner than later.

According to the Central Electricity 
Authority (CEA), the total installed power 
capacity by the end of 2021-22 is projected 
to be around 480 GW.

As of June 2019, cumulative solar 
installations reached the 31.5 GW 
mark, according to Mercom’s India 
Solar Project Tracker. Cumulative wind 
installations totaled 36 GW in May 2019, 
according to the MNRE.

Lack of transmission infrastructure 
has been a growing concern for solar, and 
wind companies, and Mercom has been 

reporting on this issue. With a plethora of 
mega solar tenders announced in the solar 
sector, including interstate transmission 
system (ISTS) connected projects, the 
evacuation infrastructure availability has 
been the biggest challenge.

About 33 GW of renewable capacity 
addition has been envisioned in the 12th 
Plan for the eight-renewable energy-rich 
states of Rajasthan, Gujarat, Tamil Nadu, 
Maharashtra, Karnataka, Andhra Pradesh, 
Himachal Pradesh, and Jammu & Kashmir 
through the wind, solar, and small hydro 
generation.

As renewable resource-rich states 
are not absorbing the renewable energy 
produced locally, and considering the 
intermittency of wind, and solar, the 
requirement for robust transmission 
infrastructure and grid stability is vital. 

For the distribution of power, the high 
capacity transmission corridor (part 

The Central Electricity 
Authority estimates that a `2.69 
trillion ($39 billion) investment 

is needed to revamp India’s 
transmission infrastructure

Infrastructure
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accessible throughout the country,” added 
Bhattacharyya.

The Asian Development Bank (ADB) has 
approved a loan of $500 million (~`33.4 
billion) to PGCIL for the development of 
the Green Energy Corridor, according to a 
PGCIL BSE filing. The bank is supporting 
the project with a financial assistance of $1 
billion ($500 million sovereign loans and a 
$500 million non-sovereign loan).

The CEA has estimated that a `2.69 
trillion ($39 billion) investment is 
needed to revamp India’s transmission 
infrastructure.

PGCIL is already constructing the 
inter-state transmission network 
to connect renewable energy-rich 
states (Green Corridor-I). The work is 
underway on Green Corridor-II (for 
solar parks) which will connect six 
solar parks in Andhra Pradesh, Madhya 
Pradesh, Karnataka, Rajasthan, and 
Gujarat. To expedite the transmission 
development for the upcoming 
solar parks, transmission projects 
have now been awarded to private 
companies through a transparent 
bidding process. The move is in line 
with the government’s plan to open the 
power transmission sector for private 
investment.

Eight transmission lines totaling `200 
billion ($2.9 billion) were awarded to 
private companies through the tariff-based 
competitive bidding (TBCB) route. PGCIL 
was picked for two major lines totaling 
`300 billion ($4.3 billion).

The gap
There is a large gap between the goal 
setting and executing. The Standing 
Committee on Energy said last year 
that more funding is needed for India 
to install enough physical transmission 
infrastructure to meet its ambitious 
timeline for creating such a corridor. The 
committee had presented its findings to 
the Lok Sabha in its 39th Parliamentary 
Report, titled “Demands for Grants of the 
Ministry of New and Renewable Energy 
(MNRE) for the year 2018-19.”

The committee pointed out the 
mismatch between the yearly goals set 
and funds allotted. It cited the example of 
the target for transmission line installation 
for 2018-19 is more than five times the 
cost from 2017-18, whereas the budget was 
increased by only 20%. The report stated 
that 6̀ billion (~$92 million) was allocated 
toward the GEC in the 2018-19 period 
with a targeted cumulative physical goal 
of 3,000 circuit kilometers (ckt-kms) of 
transmission lines.

For 2017-18, 5̀ billion (~$77 million) 
was provided for the installation of 350 
ckt-kms of transmission lines and 2018-
19, 6̀ billion (~$92 million) was allocated 
for the installation of 1,900 ckt-kms of 
transmission lines.

‘‘There are positives, the biggest being 
the serious intent of the government in 
achieving the 100 GW target by 2022. 
However, several things need to be 
streamlined. Take, for example, the 
Bhuj II substation, the solar project 

gestation period is 18 months (time given 
to commission), but the transmission 
infrastructure takes two to two and a half 
years to complete. Though solar projects 
are completed, they will not be connected 
to the grid for another six months. You can 
imagine the losses, and how can the loans 
be serviced?” asked an executive with one 
of the largest renewable energy project 
developer in the country.

Another prominent developer with 
significant installed capacity pointed out 
that the transmission lines from Fatehgarh 
-I to Bhadla-I and from Fatehgarh-II to 
Bhadla-II are delayed by both PGCIL and 
FBTL, due to which all the developers 
associated with these substations and 
the transmission corridor will miss their 
Commercial Operation Date (COD) due to 
this delay. 

Government’s take:
Recently, the Minister of Power, R.K. 
Singh, stated that “A ‘Working Group’ 
for the expeditious implementation 
of renewable energy generation and 
associated transmission system has been 
constituted by the government.”

Singh informed the House that a 
comprehensive transmission program had 
been planned for integrating the identified 
renewable energy zones of 66.5 GW, which 
will be implemented in two phases. About 

28 GW of renewable energy projects are 
planned under Phase-I (up to December 
2020), and the balance of 38.5 GW will fall 
under Phase-II (December 2021).

According to Singh, the government has 
asked the Central Transmission Utility to 
expedite the compliance of regulations 
passed by the Central Electricity 
Regulatory Commission (CERC).

The process of bidding for the 
transmission system associated with 12.4 
GW of renewable projects is currently 
underway and is expected to be 
completed by September 2019. Singh also 
said that the transmission system related 
to these renewable projects are being bid 
out with the scheduled date of completion 
likely to be December 2020.

Answering a question regarding the 
progress of the Green Energy Corridor 
Project, Singh commented that overall, 
2,168.20 ckm of intrastate transmission 
had been laid under the Green Energy 
Corridor which supports 4,757 MVA of 
substations, along with 2,467 ckm of 
interstate transmission laid out to support 
13,000 MVA of substations. So far, 10,261 
MW of renewable energy capacity has 
been added to the Green Energy Corridor.

Singh added that so far, 140 programs 
have been approved for the Power System 
Development (PSDF) funding with a grant 
of 1̀12.82 billion (~$1.65 billion).

“The Green Energy Corridor is 
being implemented in eight renewable 
rich states of Tamil Nadu, Rajasthan, 
Karnataka, Andhra Pradesh, 
Maharashtra, Gujarat, Himachal 
Pradesh, and Madhya Pradesh by their 
respective State Transmission Utilities 

(STUs) to support large scale renewable 
energy evacuation. The projects must 
be completed within FY 2019-20”, said 
Pinaki Bhattacharyya, CEO of AMP India.

“There has been a lot of project 
revisions in terms of location changes 
and the latest project list was issued by 
the MNRE in June 2019. Although much 
progress has been made and funds 
allocated, factors such as huge capacity 
target sets and a mismatch in capacity and 
corresponding fund allocation might shift 
the deadline further away,” he opined.

There is also the USAID’s ‘Greening 
the Grid’ (GTG) program, a five-year 
program implemented in partnership 
with India’s Ministry of Power under 
the Asia EDGE (Enhancing Development 
and Growth through Energy) Initiative. 
The GTG program aims to support the 
government’s efforts to manage large-
scale integration of renewable energy 
into the grid.

“While there are catchy slogans 
and impressive goals set for renewable 
installations, transmission is often 
overlooked. But, the renewable story in 
India can easily derail if transmission 
infrastructure is not built quickly to absorb 
solar and wind installations,” said Raj 
Prabhu, CEO of Mercom Capital Group.  u

State-wise Renewable Energy Capacity Added under 
Green Energy Corridor (GEC), as on 5 July 2019

State Capacity Addition in 
Megawatts (MW)

Intra-State Transmission System

Andhra Pradesh 613

Gujarat 668

Himachal Pradesh 40

Karnataka 1,532

Madhya Pradesh 4,593

Maharashtra 865

Rajasthan 1,100

Tamil Nadu 850

Intra-State Total 10,261

Inter-State Transmission System

As per Power Grid Corporation of India Limited, the establishment of the Green Energy 
Corridor under Inter State Transmission System, has enhanced the cumulative Inter 
Regional National Grid Capacity to about 100 GW.

InfrastructurePolicy

Source: MNRE Lok Sabha
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market picked up slightly after the 
elections but nowhere close to the 
pace installed last year. The rooftop 
installations fell by 30% YoY compared 
to 415 MW installed in Q2 2018.

“It has been a rough couple of quarters 
for the Indian solar market exacerbated 
by tough lending conditions. Post 
elections, we expect the second half 
of the year to be slightly better, but the 
liquidity issue needs to be resolved 
for market momentum to return,” 
commented Raj Prabhu, CEO, and co-
founder of Mercom Capital Group. 

The report attributes the drop in 
solar installations in Q2 2019 to a 
slowdown in rooftop solar installations 
and partial commissioning of large-
scale solar projects. 

According to the report, the 
cumulative large-scale solar installations 
reached 31.5 GW by the end of Q2 2019 
with large-scale solar projects accounting 
for 88% and rooftop solar making up the 

remaining 12%. 
Mercom India Research forecasts India 

to install over 8 GW of solar capacity 
in the calendar year 2019. The report 
estimates solar installations in India to 
reach 70 GW by the end of 2022 based on 
current market dynamics. 

Total power capacity additions in the 
first half of 2019 were 8 GW in India from 
all generation sources. Of this, renewable 
energy sources accounted for nearly 58% 
of installations, with solar representing 
41% of new capacity and wind with 15%. 
Coal accounted for almost 42% of new 
capacity added.

Rajasthan was the top installer with 
newly added large-scale solar capacity 
in Q2 2019 followed by Madhya Pradesh, 
Andhra Pradesh, Tamil Nadu, and 
Gujarat. Large-scale solar installations 
were concentrated in five states, which 
made up 94% of the installed capacity in 
the quarter.

The Andhra Pradesh government’s 

India added 3.2 GW of  solar 
capacity in the first half  of  

2019; large-scale projects 
made up for 83% and rooftop 

installations, 17%

O
ne of the top three solar 
markets in the world, India 
has been a desired destination 
for many investors, 

developers and vendors both domestic 
and international.

It has been a turbulent first half of 
the year for the Indian solar market. 
The industry slowed down during the 
protracted election season and has 
struggled to get back on track amid the 
liquidity crunch. The next two quarters 
are forecast to be comparatively better, 
but there is still work to be done to get the 
momentum back.

Solar installations in India in Q2 2019 
witnessed a slight decline with 1,510 MW, 
a 14% quarter-over-quarter decrease 
compared to 1,761 MW installed in Q1 
2019. Installations were down by 9% year-
over-year (YoY) compared to 1,655 MW 
installed in Q2 2018, according to Mercom 
India Research’s newly released Q2 2019 
India Solar Market Update. 

India added 3.2 GW of solar capacity 
in the first half of 2019 with large-
scale projects making up 83% and 
rooftop installations accounting for 
17%. Installations were down by 35%, 
compared to the 5.1 GW of capacity 
added in 1H of 2018.

Rooftop installations grew by 11% 
quarter-over-quarter (QoQ) in Q2 2019 
totaling 292 MW compared to 263 
MW installed in Q1 2019. The rooftop 

Q2 2019Spotlight

Indian Solar Industry 
In the Second 
Quarter of 2019

By: Pratheeksha

The first half  of  2019 has been turbulent for the Indian solar 
industry. The general elections and the liquidity crunch in 
the market have supressed growth. The next two quarters are 
going to be crucial
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move to renegotiate and revisit solar 
and wind PPAs has rattled the industry 
and dampened investor sentiment. The 
industry is waiting for a ruling from the 
courts to remove the uncertainty.

Tariff caps imposed by government 
agencies are also slowing down 

solar auction activity in the country. 
Developers are reluctant to bid at the 
levels prescribed by state agencies, 
instead of a market-based auction in 
which the lowest bid wins. 

Land acquisition, transmission, and 
successfully securing approvals remain 
a challenge to commission large-scale 
projects on time. 

Developers are also raising concerns 
about charges for forecasting and 
scheduling power during drastic changes 
in weather conditions.

Current Chinese module ASPs, 
including safeguard duty (which dropped 
to 20% after July 31st 2019), are now 
cheaper than Indian module ASPs in 
some instances. The project costs have 
also declined QoQ slightly. 

Though the solar market in India has 
lost momentum, it continues to be one 
of the top 3 solar markets in the world. 

If anything, with the new government in 
place, support for renewable energy is 
stronger than ever among policymakers. 

To succeed in this market, 
companies have to have long-term 
commitment and patience. There have 
been multiple challenges in the Indian 
solar market every year since 2010 
when the Jawarharlal Nehru National 
Solar Mission (JNNSM) was announced. 
In 2010, solar installations in India 
were 12 MW, and we are now at 31 
GW despite constant issues that will 
always be there in some form. Up and 
down cycles in the Indian solar market 
should be baked into business and 
marketing plans in companies doing 
business in India. Companies have to 
be nimble to adapt and pivot quickly 
while continually innovating and 
diversifying to stay relevant and grow 
with the market.  u

<20 MW

20-100 MW

100-1,000 MW

1,000-2,500 MW

2,500-5,000 MW

>5,000 MW

Karnataka

Telangana
Rajasthan

Andhra Pradesh
Tamil Nadu

Gujarat
Madhya Pradesh

Maharashtra

Uttar Pradesh
Punjab
Odisha

Uttarakhand
Chhattisgarh

Bihar
Kerala

West Bengal
Haryana

Jharkhand
New Delhi

Daman and Diu
Himachal Pradesh

Chandigarh
Dadra and Nagar Haveli

Andaman & Nicobar

Tripura
Goa

Arunachal Pradesh
Jammu & Kashmir

Lakshadweep
Assam

Puducherry

India Utility-scale 
Cumulative Solar 
Installations by States (MW)

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000

Solar 
represented 
41% of  new 

power capacity 
additions in 

India in the first 
half  of  2019

Spotlight

Source: Mercom India Research

www.mercomindia.com September 201946

Entering new markets is hard enough. Finding the right partner to help you execute can be even harder. With ded-
icated teams focused on markets around the world, we are steadfast in ensuring continuity in quality and message. 
Armed with strong relationships and deep industry knowledge, Mercom can help your company get noticed by 
media, government officials, investors, customers, analysts and peers. 

IS YOUR GLOBAL COMMUNICATIONS 
STRATEGY IN PLACE?
MERCOM:  Media. Conferences. Planning. Execution. Results.

Call us for an initial consultation today: 
US headquarters: +1-512-215-4452 | e-mail: info@mercomcapital.com



E-Commerce: 
Potential  

Rooftop Solar 
Market

India’s cumulative rooftop solar capacity has 
reached 3.8 GW. While educational institutions 

are an attractive rooftop market, and corporate 
social responsibility are still untapped, the 

e-commerce sector is another sizeable potential 
market for rooftop solar

By: Ramya Ranganath
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T
he Jawaharlal Nehru National 
Solar Mission (JNNSM), has 
a solar capacity installation 
goal of 100 GW by 2022. The 

target requires 40 GW to be installed 
using rooftop solar. Currently, only about 
3.8 GW of the cumulative solar capacity 
has been installed through rooftop solar 
installations. This means almost 90% of 
the rooftop market is still untapped. 

The commercial and industrial (C&I) 
segment is growing at a faster pace 
due to attractive solar tariffs compared 
to power prices. However, even this 
segment has slowed down this year as 
installers struggled to obtain financing. 
The 1 MW, net metering cap, has also 
restricted rooftop growth. While 
educational institutions are an attractive 
rooftop market and corporate social 
responsibility funds can be tapped for 
rooftop growth, we are now exploring the 
e-commerce sector as a potential market 
for rooftop solar.

The e-commerce industry in India is 
growing at a very fast pace. According to 
an India Brand Equity Foundation (IBEF) 
report, India’s e-commerce industry will 
surpass the U.S. to become the second 
largest e-commerce market in the world 
by 2034. The market in India is projected 
to grow four times to over $150 billion by 
2022. Growth in e-commerce is typically 
accompanied by new warehouses that 
need the power to operate. 

Mercom spoke to several industry 
officials who reiterated that the 
e-commerce market in India is slightly 
unorganized. According to industry 
sources, the average size of a warehouse 
is around 10,000 square feet. Electricity 
load consumption is a primary factor in 
determining viability for a rooftop system. 

Warehouses with automation, air-
conditioning, and cold storage are more 
energy-intensive than others. However, 
large e-commerce companies are 
including renewables in their corporate 
social responsibility and sustainability 
adoption plans.

According to the India Warehousing 
Market Report 2019, by Knight Frank, 68 
million square meters was the estimated 
warehousing space requirement in India 
in 2019. The projected warehouse space 
requirement is expected to be 86 million 
square meters by 2024. According to 

the report, each state in India will have 
to develop its own logistics policy to 
promote the warehousing industry. States 
benefit from logistic growth as larger-
scale warehouses will mean a higher 
percentage of tax collected by the State. 

The warehousing and logistics industry 
has gained infrastructure status from 
the government, which makes it eligible 
for relevant subsidies. The warehouse 
property market has also been receiving a 
lot of interest from institutional investors.

An Amazon India spokesperson 
told Mercom, “Amazon has a history of 
commitment to sustainability; through 
innovative packaging programs, our 
network of solar panels on the rooftop of 
our fulfillment centers, and numerous 
other initiatives. We are focused on 
inventing new ways to leverage our scale 
for the good of customers and the planet. 
Amazon’s initiatives in India, in line with 
its commitment to the environment, 
include installations of large-scale solar 

The 
e-commerce 

market in India 
is expected to 

surpass the U.S. 
to become the 
second-largest 

globally

panel systems at eight fulfillment centers 
and two sortation centers. This investment 
will help Amazon India generate close 
to 10 million units of solar energy by the 
end of the year to support the annual 
energy needs of these buildings, reducing 
dependency on conventional sources 
of energy. These investments are part 
of Amazon’s long-term goal to power 
our global infrastructure using 100% 
renewable energy.”

“The impact of these initiatives 
includes large scale solar panels in 10 
fulfillment and sorting centers, nearly 
10 million units of solar energy to 
be generated this year, and installed 
solar panels at four Amazon Cares 
Community & Resource Centers (Part 
of Amazon’s CSR initiative). As part of 
our CSR program, Amazon has donated 
solar energy systems to 30 schools in 
Bhiwandi, Maharashtra,” the Amazon 
India spokesperson commented. 

The e-commerce industry is still a 
small fraction of the rooftop space, 
accounting for approximately 1% to 2% 
of the total rooftop capacity installed in 
the country. In the future, e-commerce is 
expected to be a bigger slice of the pie in 
terms of installed rooftop capacity. 

“E-commerce has a lot of growth 
potential since warehouses tend to have 
large roofs. Earlier, the warehouses 
were leased, but as businesses grew, 
e-commerce players bought their own 
warehouse spaces. Leased warehouses 
were challenging since long term power 
purchase agreements (PPAs) were not 
workable. Since the sector is in growth 
mode, the market potential for rooftop 

in this segment is difficult to quantify,” 
said Andrew Hines, co-founder of 
Cleanmax Solar. 

“Economics of rooftop installations 
will be attractive to the e-commerce 
industry as it is to all C&I customers 
since warehouses will procure power 
based on commercial tariffs. While roof 
sizes are large, warehouses still tend to 
be low load consumption entities. Load 
consumptions vary. Large warehouses 
will have enough rooftop space for a 1 or 
2 MW rooftop project. A large warehouse 
can accommodate a 1 MW rooftop solar, 
that would generate 1.5 million units 
a year. Consumption in the building 
depends on automation, cold storage, etc. 
Consumption will be three times that, like 
three to four million units per year. Some 
basic warehouses will have a low load 
consumption if they only store material.”

“However, e-commerce and logistics 
companies have become aware of rooftop 
installations. Large mature e-commerce 
companies are very energy-intensive. 
Even though they are aware of it, rooftop 
solar takes a backseat since nothing in 
their business will stop if they don’t adopt 
rooftop solar. Logistical, operational, 
and financial challenges will take priority 
over doing a rooftop solar project. 
This is a challenge, but overall, there is 
awareness,” added Andrew. 

“Talking about renewable purchase 
obligations (RPO), the e-commerce 
players usually procure power from 
the utility on account of being low to 
average load consumers. Therefore, 
most of these companies are not RPO 
obligated entities. To be eligible to buy 
power through open access, they need 
to have load consumption of over 1 MW 
contract demand. These entities do 
not opt for captive power generation 
either. One MW contract demand is a 
necessity in RPO open access and power 
trading. Very few warehouses are RPO 
obligated,” Andrew said.

The market is largely distributed with 
solar capacities varying between 100 kW 
to 1 MW. Lenders are usually reluctant 
to lend to e-commerce companies for 
this reason. Typically, corporate clients 
prefer OPEX (operational expenses) 
or RESCO-based business models over 
CAPEX (capital expenses) due to cost 
considerations. 

Markets Rooftop Solar 
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Similarly, most e-commerce 
clients prefer OPEX. The e-commerce 
segment is relatively new, and many 
are not yet profitable. Lenders are 
still reluctant to provide financing to 
an e-commerce company. They will 
look at the credit profile, size of the 
e-commerce company, profitability, or if 
the company has a credible promoter or 
parent company; without this, financing 
can be a challenge. 

“We target mainly the B2C (business 
to consumer) e-commerce industry, 
wherein the business is mainly done 
online; warehouses, fulfillment or 
distribution centers form the backbone 
for logistics and are the main areas of 
energy savings. At Fourth Partner, we 
are now designing solar systems that can 
be easily dismantled and reinstalled, 
if the client requires us to do so,” said 
Abhinanda Das, Business Development 
Lead at Fourth Partner, Bengaluru.

“E-commerce players are aware 

of the RPO obligations but are facing 
challenges in implementing these 
requirements. Therefore, their pace 
of solarizing the e-commerce space 
has been slow. They are aware of the 
potential of rooftop solar and related 
business models. In the last few 
months, the progress of e-commerce 
players in the renewable space has 
been remarkable. Their average energy 
consumption varies between 25,000 to 
1,50,000 units per month, depending 
on the type and size of the business. 
They have realized the cost-saving 
and commercial benefits of switching 
to solar, as well as the sustainability 
aspect, and are gradually moving 
towards it. From reducing heat loads in 
their facilities to getting direct benefits 
on their monthly energy expenses, 
the advantages have been tested, 
proven, and accepted. The awareness 
of the benefits of converting unused 
roof spaces to electricity-generating 
solar projects has now percolated. 
Most companies are now factoring in 
‘feasibility of solar installations’ in their 
checklist,” said Abhinanda.

“Customer support warehouses, 
or warehouses which are close to 
customers (dark stores), have an average 
installed capacity of 100 kVA. The size of 
dark stores is around 17,000 square feet 
to 25,000 square feet. The monthly units 
consumed will be about 36,000 kWh. 
The mother warehouse (distribution 
center) has an average installed 
capacity of 300 kVA with an average 

size of 85,000 square feet to 150,000 
square feet. The monthly average units 
consumed will be around 65,000 kWh. 
The average rate of `8 ($0.09)/kWh is the 
tariff, and the monthly electricity bill 
is around `0.52 million (~$7,554),” said 
Brahmaprakash, project head at New 
Facilities, Big Basket, India.

“The average load consumption of 
our cold storage facility in a customer 
support warehouse is around 15,000 kWh 
to 16,000 kWh per month. The mother 
warehouse consumes on an average 
28,000 kWh to 30,000 kWh per month. 
According to government norms, we can 
install rooftop solar capacity equal to 
the electricity board’s sanctioned load. 
In some locations, we are not allowed 
to install 100% of the sanctioned load. 
Bangalore has been allowed to install 
85% of the sanctioned load. The dark 
store warehouses can add around 100 
kVA of rooftop solar while the mother 
warehouses with the average sanctioned 
load of 300 kVA have potential to add the 
same capacity of rooftop installations,” 
said Brahmaprakash.

“We are reducing carbon emission 
by consuming from solar and avoiding 
consumption from the grid. As of today, 
the total installed capacity of 1.2 MW 
has been completed. With this, we can 
reduce the CO2 emission of 430 tons. To 
date, we have saved around 4̀.9 million 
(~$ 71,210) by adopting renewable 
energy at Big Basket. For rooftop 
solar, it is easy to find several players 
who will work on OPEX module,” said 
Brahmaprakash of Big Basket.

The rooftop solar sector has still a long 
way to go in India compared to large-
scale solar. E-commerce and warehousing 
industry is inclined to gradually shift 
towards adopting cleaner energy sources 
to power their facilities, with rooftop 
solar powering this transition. For 
rooftop installers, this is another market 
that has potential going forward.

“E-commerce companies should 
have a strong sustainability plan and 
start adopting solar right away - before 
consumers start demanding it. Going 
solar will have an immediate positive 
impact on the brands and show 
consumers that they care about the 
environment,” said Raj Prabhu, CEO of 
Mercom Capital Group.  u

The 
e-commerce 

market in India 
is projected to 

grow four times 
to over $150 

billion by 2022
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government under “Swachh Bharat” 
initiative. The GST on spare batteries 
is still 18% and that should also be 
brought down to 5% to ensure that 
the EV users continue to enjoy the 
advantage of a low running cost”.

The need to counter air pollution 
(some of the most polluted cities in the 
world are in India) and rising fuel prices 
are a strong prerogative to push for the 
EV boom in India.

In the latest Union Budget for FY 
2019-2020, the Modi government 
provided strong support to the 
nascent electric vehicle industry with 
the announcement of tax incentives 
to speed up the transition of the 
automobile industry from fossil fuel 
dependent to electric.

This GST rate cut, along with the 
recent move to exempt EV registration 
fees, and the tax incentives will help 

catapult the electric vehicle uptake 
in the country. The charging station 
infrastructure segment is also growing 
with foreign players and foreign direct 
investment (FDI) flowing into the 
industry.

During her Union Budget speech, 
the Finance Minister had announced 
a plan to make India a global hub for 
EV manufacturing. Keeping all these 
developments in view, along with 
the recent GST rate cuts, the clean 
mobility transition in the country looks 
promising.

Moreover, the Finance Ministry has 
approved 4̀0 billion (~$0.58 billion) as a 
subsidy that will be spent under phase 
II of the FAME India program. This 
phase will entail subsidies exclusively 
for electric buses and for setting up 
charging infrastructure across all 
vehicle segments.

Various states have also taken up 
the cause of EVs seriously in recent 
months with states like Delhi, Kerala, 
Telangana, and Gujarat taking up policy 
initiatives and announcing incentives 
for those who want to switch to EVs.  u

W
ith the rising population and 
disposable income in India, 
the number of car-buyers 
have surged in the past 

decade. However, petrol and diesel 
vehicles have significantly deteriorated 
the air quality and have been adversely 
affecting India’s efforts towards cutting 
carbon emissions under the Paris 
Agreement. Electric vehicles offer a 
solution to this problem by reducing 
carbon emissions while reducing 
India’s oil import bill. 

In a bid to increase the uptake of 
EVs, the government recently cut the 
applicable rate of Goods and Services 
Tax (GST) on electric vehicles (EVs). The 
36th GST Council meeting, chaired by 
Finance Minister Nirmala Sitharaman, 
decided that GST rate on all the electric 
vehicles be reduced from 12% to 5%.

Moreover, the GST rates on chargers 
or charging stations for EVs have been 
reduced from 18% to 5%. The council 
also decided that the hiring of electric 
buses (carrying capacity more than 12 

will reduce the prices by 7%. This move 
also sends clear signals to the industry 
on the governments’ seriousness 
in promoting EVs. However, even 
after the GST reduction, the prices 
of the affordable segment EVs will 
still be much higher than IC (internal 
combustion) engine vehicles and will 
remain the biggest stumbling block 
for purchase. The industry and the 
government must work together to 
create price parity for two to three 
years so as to trigger the mass adoption 
of EVs. Some of the steps requested 
by SMEV are: subsidy on all the EVs 
should be `20,000 (~$ 290.20) /kWh of 
battery as it is for the buses; financing 
by public sector banks; mandating 
businesses that use polluting vehicles 
for their operations to switch to 
electric; and a major awareness 
campaign on the benefits of EVs by the 

passengers) by local authorities will be 
exempted from GST.

These changes, in effect from August 
1, 2019, can pave way for more electric 
vehicles in near future.

Sohinder Gill, Director General 
of the Society of Manufacturers of 
Electric Vehicles (SMEV), told Mercom, 
“After the reduced subsidies and duty 
changes in FAME India II, the price of 
affordable segment EVs had gone up 
by around 20%. Reduction in GST is a 
very positive and welcome move, as it 

A budgetary 
allocation of  
`5 billion has 

been made 
to the FAME 

program 
aimed at 

promoting EVs

By: Ramya Ranganath

India Cuts GST 
Rate for EVs 
from 12% to 5%
The government has acknowledged the 
vital role electric vehicles can play in 
transitioning  Indian mobility sector to 
a connected, shared and electric future  
having minimal carbon footprint. 
Government’s move to slash GST rate 
from 12% to 5% could be the harbinger 
to step up EVs in that direction

EVsFinance
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T
he transformation in the 
energy industry to cleaner 
sources and technologies 
has meant that there is 

a significant need for financing 
newer companies, and ideas. Energy 
storage sector, in particular, is seen 
as the missing piece of the puzzle to 
incorporate intermittent solar and 
wind generation into the grid. 

Mercom Capital Group has compiled 
a detailed report on the funding and 
M&A activities in the global Battery 
Storage, Smart Grid, and Energy 

Funding and M&A

Funding for Battery 
Storage, Smart 
Grids, and Efficiency 
Companies

By: Utsav Sinha

Renewable energy installations around the globe are growing. 
With $1.7 billion funding in first half  of  2019, Battery Storage, 
Smart Grids and Efficiency technologies are seen as the best 
option to balance the grid

Efficiency sector.
According to Mercom Capital Group, 

the total corporate funding (including 
venture capital funding, public market, 
and debt financing) for Battery Storage, 
Smart Grid, and Efficiency companies 
in 1H 2019 was flat with $2.3 billion 
compared to $2.4 billion raised in 1H 
2018, a four percent decrease year-over-
year (YoY). The decline in funding in 1H 
2019 was due to lower funding activity 
in Smart Grid companies while funding 
increased in the Battery Storage and 
Efficiency sectors.

Global VC funding (venture capital, 
private equity, and corporate venture 
capital) for Battery Storage, Smart Grid, 
and Efficiency companies in 1H 2019 was 
102% higher with $1.7 billion compared 
to over $843 million in 1H 2018.

In Q2 2019, VC funding for the 
Battery Storage, Smart Grid, and 
Efficiency companies jumped to $1.5 
billion in 20 deals compared to $210 
million in 23 deals in Q1 2019. Funding 
amounts were 304% higher YoY 
compared to the $371 million raised 
in 28 deals in Q2 2018. The increase 
in funding activity was largely due 

Finance

Disclosed Amount ($M) No. of Deals

1H’18

543 135 165120 2071,388

30

17 11 5

21 10

1H’18 1H’181H’19 1H’19 1H’19

Battery Storage VC Funding 
1H 2018-1H 2019

Smart Grid VC Funding 
1H 2018-1H 2019

Efficiency VC Funding 
1H 2018-1H 2019

Source: Mercom Capital Group

Lithium-
based Battery 

companies 
raised $1.3 

billion in four 
deals in Q2 2019

VC Funding
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Battery Storage, Smart Grid, 
and Efficiency Top VC Funded 

Deals in 1H 2019

Company Amount ($M)

1,000

170

100

89

55

33

32

32

32

to a billion-dollar deal in the Battery 
Storage sector.

 
Battery Storage
VC funding in Battery Storage 
companies in 1H 2019 was up by 139% 
with $1.4 billion in 17 deals compared 
to the $543 million in 30 deals in 
1H 2018. The increase was due to 
Northvolt’s $1 billion funding round.

The Top 5 VC funding deals in 1H 2019 

were the following: Northvolt raised $1 
billion, Sila Nanotechnologies raised 
$170 million, Romeo Power secured 
$88.6 million, Zenobe Energy secured 
$32.3 million, and LivGuard Energy 
Technologies raised ~$32 million. A total 
of 41 VC investors participated in Battery 
Storage funding in 1H 2019.

Announced debt and public market 
financing activity in the first half of 
2019 ($547 million in five deals) was 
275% higher compared to the first half 
of 2018 when $146 million was raised 
in six deals.

There were four announced Battery 
Storage project funding deals in 1H 
2019, bringing in a combined $499 
million compared to $34 million in 
four deals in 1H 2018.

In 1H 2019 there were a total of 
six (one disclosed) Battery Storage 
M&A transactions, compared to eight 
transactions (two disclosed) in 1H 
2018. There were two undisclosed 
Battery Storage M&A transactions in Q2 
2019. By comparison, there were four 
(one disclosed) Battery Storage M&A 
transactions in Q1 2019 and Q2 2018 
apiece.

In the first half of 2019, there 
were four project M&A transactions 
(one disclosed) compared to two 
undisclosed transactions in 1H 
2018. There were three project M&A 
transactions (one disclosed) involving 
Battery Storage companies in Q2 2019. 

In Q1 2019, there was one undisclosed 
M&A transaction. In a YoY comparison, 
there were two transactions (both 
undisclosed) in Q2 2019.

Smart Grid 
VC funding in Smart Grid companies 
in 1H 2019 was 11% lower with $120 
million compared to the $135 million 
raised in 1H 2018.

In Q2 2019, VC funding for Smart 
Grid companies more than doubled 
to $88 million in six deals compared 
to $32 million in 15 deals in Q1 2019. 
Funding amounts were 47% higher YoY 
compared to $60 million raised in four 
deals in Q2 2018.

The Top 5 VC funding deals in 
1H 2019 were: SmartRent raised 
$32 million, CleanSpark raised $20 
million, Innowatts received $18.2 Source: Mercom Capital Group

Utilities and 
oil & gas 

companies have 
been investing 
and acquiring 

energy storage, 
smart grid, 
and energy 
efficiency 
companies 

consistently
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million, Wirepas raised $16.2 million, 
and Driivz raised $12 million. A total 
of 48 VC investors participated in 
Smart Grid funding in 1H 2019.

Announced debt and public market 
financing for Smart Grid companies 
came to $1 million in one deal in 1H 
2019 compared to $1.3 billion in two 
deals in 1H 2018.

In 1H 2019, there were a total of 17 
Smart Grid M&A transactions (one 
disclosed), compared to five transactions 
(all undisclosed) in 1H 2018. There were 
eight Smart Grid M&A transactions (all 
undisclosed) in Q2 2019. By comparison, 
there were nine Smart Grid M&A 
transactions (one disclosed) in Q1 2019 
and four transactions (all undisclosed) in 
Q2 2018.

Efficiency
VC funding for Energy Efficiency 
companies in 1H 2019 was 25% higher 
with $207 million compared to the 
$165 million raised in 1H 2018.

 In Q2 2019, VC funding for 
Efficiency companies increased with 
$107 million in four deals compared 
to $100 million in one deal in Q1 2019. 
Funding amounts were 60% higher 
YoY compared to $67 million raised in 
six deals in Q2 2018.

eight Efficiency M&A transactions 
(two disclosed), compared to three 
transactions (all undisclosed) in 1H 
2018. There were seven Efficiency M&A 
transactions (one disclosed) in Q2 
2019. By comparison, there was one 
disclosed Efficiency M&A transaction 
in Q1 2019 and two undisclosed M&A 
transactions in Q2 2018.

 There were eight acquisitions made 
by utilities and oil and gas companies 
in 1H 2019.

 Battery storage especially is very 
crucial for the Indian renewable 
energy market to get to the next level 
without disrupting the grid. Funding 
activity needs to pick up on this front 
significantly if India wants to produce 
batteries locally.  u

The Top 5 VC funding deals in 1H 2019 
were as follows: Kinestral Technologies 
raised $100 million, Budderfly raised 
$55 million, Carbon Lighthouse secured 
$32.6 million, and METRON received 
$11.3 million. A total of 18 VC investors 
participated in Energy Efficiency 
funding in 1H 2019.

Announced debt and public market 
financing activity in the first half of 
2019 ($56 million in two deals) was 
74% lower compared to 1H 2018 when 
$212 million was raised in two deals.

Property Accessed Clean Energy 
(PACE) financing deals in 1H 2019 
came to $394 million in two deals 
compared to $694 million in three 
deals in 1H 2018.

In 1H 2019 there were a total of 

Acquisitions by Oil/Gas Companies 
and Utilities in 1H 2019

Company Acquirer

Source: Mercom Capital Group

Battery Storage, Smart Grid, and Efficiency Disclosed M&A Transactions  
in 1H 2019

Company
Terms/

Amount ($M)
Acquirer Country

310 USA

218 USA

77 Israel

37 UK

Source: Mercom Capital Group
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Panel-level Rooftop 
Solar+Storage Systems 
- An interview with Yotta

A
s India installs solar and 
wind energy at a rapid 
pace, grid congestion 
has become a regular, 

power cuts are still common and 
curtailment of solar and wind is 
rampant as utilities struggle to 
handle intermittent sources of power.

According to data from Mercom 
India Research, in the first half of 2019, 

renewable energy sources accounted 
for nearly 58% of the new installations, 
with solar representing 41%.

Rooftop solar is growing at a faster 
pace in India compared to large-scale 
solar as the industry pushes forward 
to meet the target of installing 40 
GW by 2022. Growing deployments 
of rooftop solar PV systems paired 
with already popular energy storage 

systems makes the prospect of panel-
level solar+storage systems very 
attractive to consumers. The panel-
level energy storage system is one that 
mounts jointly with the solar panel.

Mercom India recently spoke 
to Vikram Iyengar, President, 
CTO, and co-founder of Yotta, the 
developer of a panel-level energy 
storage technology, about the market 
potential for innovative technologies 
in the rapidly changing energy 
storage market. The following are 
highlights of Mr. Iyengar’s comments: 

What does the energy storage 
market look like now and 
where is it going?
Many different energy storage 
options are being evaluated 
worldwide to support the ever-
expanding demand for reliable 
renewable energy. On one hand, 
there are mechanical systems, like 
pumped hydro and pressurized 
caverns, that serve long-duration 
storage needs. On the other 
hand, different forms of chemical 
batteries—Lithium-ion, f low batteries, 
etc.—are preferred in the ongoing 
electrification and tapping of 
distributed renewable resources for 
shorter duration backup systems. 
The key ingredients that will help any 
energy storage technology penetrate 
the market and gain wide adoption 
are simplicity, safety, scalability, and 
reliability.

What are the most influential 
drivers and anchors of the 
energy storage market?
The push to grow the nation’s 
renewable portfolio and the need 

Interview

medical clinics.
2.  Reliable energy access would help 
the development of rural areas, helping 
to alleviate the issue of overcrowding 
in major cities.
3.  Scalability significantly helps the 
grid adapt as the population moves up 
the energy ladder.

What are some of the battery 
technologies India should be 
looking at?
For stationary storage, Lithium Iron 
Phosphate (LFP) is an ideal candidate 
to consider. It has relatively low 
manufacturing needs, it lacks toxic 
metals, it is inherently safe, and has 

a longer cycle life than many other 
battery technologies.

How is Yotta’s system different 
than lithium-ion or a lead 
battery system?
Yotta’s SolarLEAF™ is a 1 kWh LFP 
battery paired with power electronics; 
it has been built to be easily coupled 
with solar PV modules. At the heart of 
this rugged, long-life battery is a thermal 
regulation technology that keeps the 
battery within a suitable operating range. 
Even in extreme high-temperature 

conditions, the SolarLEAF™ consumes 
no electricity. The associated power 
electronics lead to high efficiency, safety, 
and ease of deployment—similar to that of 
solar panels. We have built a cost-effective 
storage technology that we believe will be 
the most bankable energy solution—it is 
a small, rugged technology, yet simple to 
scale with minimal training.

When will Yotta’s energy 
storage system be available 
commercially? And what is the 
first commercial market the 
company will be targeting?
Yotta plans to complete its pilot 
deployments and certifications by 

mid-2020 and is actively looking for 
channel partners with a shared vision 
for increased solar adoption. The first 
target market with the SolarLEAF™ will 
be micro-grids and community solar 
projects that serve commercial energy 
needs, such as peak shaving and backup 
power. Since the SolarLEAF™ doesn’t 
occupy additional real estate—and with 
its ability to operate under harsh weather 
conditions—it can be widely deployed to 
power critical loads, even in crowded 
urban buildings, hospitals, and schools—
to name a few ideal candidates.   u

for an adaptive grid, bringing 
widespread energy access, is the 
key to the growth of energy storage. 
Adding distributed renewable micro-
grids is much faster than adding any 
new centralized hydro, nuclear, or 
coal power plant. In addition, being 
‘distributed’, micro-grids lead to a 
highly resilient grid. India is gifted 
with ample solar insolation and the 
right mix of storage technologies can 
make a huge impact on improving its 
energy sufficiency numbers. The late, 
visionary C.K. Prahalad once said to 
me at a conference: “Build the right 
product and introduce it to those that 
need it. In India, the forces at the 
bottom of the pyramid are stronger 
than any policy.”

How does energy storage 
technology fit in with emerging 
energy markets like India?
Over the last two decades, the 
telecom sector witnessed mobile 
communications leapfrog wired 
infrastructure. Similarly, renewables, 
like solar paired with reliable energy 
storage, have the potential to bring 
clean, reliable energy to the masses 
and aid our transition away from a 
carbon-heavy, centralized electric 
infrastructure. Incentives that promote 
R&D and manufacturing in storage 
technologies will ensure that India is 
a dominant, global player in a heavily 
electrified future.

What are the cost and 
technology challenges that 
emerging markets like India will 
face?
As it stands now, reliable energy 
storage options come at a premium, 
but the hardware costs are steadily 
decreasing with rising supply chain 
efficiencies. Initially, emerging markets 
like India may see the adoption of 
large-format storage technologies that 
are more centralized. However, the 
technological benefits of microgrids 
and distributed energy storage 
technologies should yield larger 
societal benefits and should be a part 
of urban and rural planning.
1.  It leads to a better quality of living 
and more access to schools and 
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T
he cost of solar installations 
has been dropping consistently 
owing to the growing number 
of installations. The government 

has been gathering inputs from the 
industry and providing benchmark cost 
of smaller rooftop solar systems which 
generally do not have the opportunity to 
discover prices through auctions.

The Ministry of New and Renewable 
Energy (MNRE) has notified the new 
benchmark costs for grid-connected 
rooftop solar power projects for the 
financial year (FY) 2019-20.

The new benchmark costs will apply 
to all the implementing agencies which 
are involved in developing rooftop solar 
projects.

Last year, the ministry had notified 

For instance, for projects with a 
capacity of above 1 kW and up to 10 kW, 
the benchmark cost has been set at 5̀4 
(~$ 0.79)/W. This benchmark cost has 
been reduced by 6̀ (~$0.08)/W when 
compared to the cost set in the previous 
fiscal in which such projects attracted a 
benchmark cost of 6̀0 (~$0.878)/W. Last 
year’s cost, in turn, was 1̀0 (~$0.1464)/W 
lower than the previous benchmark cost 
of `70 (~$1.0251)/W for rooftop solar PV 
projects up to 10 kW.

Similarly, for projects over 10 kW and 
up to 100 kW, the cost has been set at 4̀8 
(~$ 0.70)/W. The new benchmark cost is `7 
(~$0.1)/W lower than the previous year’s 
benchmark cost.

Lastly, for projects over 100 kW and 
up to 500 kW, a benchmark cost of 4̀5 
(~$0.66)/W will be applicable. The new 
benchmark cost is `8 (~$0.11)/W lower than 
the benchmark cost of last year.

As per the MNRE’s new order, these 
rates will vary for states which come 
under the special category status, 
such as the northeastern states, 
Uttarakhand, Himachal Pradesh, 
Jammu and Kashmir, and union 
territories of Andaman & Nicobar 
Islands and Lakshadweep. For these 
states and UTs, the benchmark cost for 
projects above 1 kW is `59 (~$0.86)/W 
and `53 (~$0.77)/W for those above 10 
kW and up to 100 kW. For solar power 
projects above 100 kW and up to 500 
kW, the benchmark cost applicable will 
be `50 (~$0.73)/W.

The fall in the cost of rooftop solar 
systems has attracted residential, 
commercial, and industrial sectors alike 
towards alternative sources of power and 
save on the energy expenses.  u

 Rooftop installations are seen as an ideal 
distributed energy generation option due 
to its versatility. To promote small  and 
medium installations, the government 
has set benchmark tariffs to indicate the 
costs of  such projects
By: Anjana Parikh

Rooftop Solar 
Benchmark Costs 
for 2019-20

Policy

Benchmark Costs for Grid Connected Rooftop Solar Power Projects for  
the Year 2019-20

Capacity

Benchmark 
Cost for 

States Other 
Than Special 

Category States

Benchmark Cost for Special 
Category States including North 

Eastern States, Uttarakhand, 
Himachal Pradesh, J&K and UTs 

of Andaman & Nicobar Island and 
Lakshadweep

`/Wp $/Wp `/Wp $/Wp

Above 1 kW and Upto 10 kW 54 0.79 59 0.86

Above 10 kW and Upto 100 kW 48 0.70 53 0.77

Above 100 kW and Upto 500 kW 45 0.66 50 0.73

Source: MNRE Mercom India Research

Mercom India Research

the benchmark costs for the year in June. 
When compared to the previous year, the 
new benchmark costs have been reduced 
by the government.
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By: Shaurya Bajaj

High-efficiency 
monocrystalline 
technology in solar 
projects has gained 
acceptance around 
the world. Until now, 
the Indian market 
has been slow to 
adopt the technology 
due to its price-
sensitive nature, 
but would start 
transitioning once 
the prices drop

W
hile the global solar 
industry has swiftly moved 
towards high efficiency 
monocrystalline (mono) 

products, India is still using decades 
old polycrystalline technology based 
modules. This shift is occurring 
rapidly as mono PERC modules 
are more efficient and can help 
reduce land and other BoS costs for 
developers, leading to higher returns. 
Until now, the Indian market has 
been slow to adopt the technology 
due to its price-sensitive nature, but 
Indian developers have said they will 

start transitioning when prices drop.
Recently, in its Q1 FY20 earnings 

announcement the CEO of Jinko 
Solar, one of the world’s leading 
module suppliers, stated, “We 
continue to see strong demand 
from overseas markets and have 
secured the vast majority of our 
order book for the rest of the year. 
The global solar market continues 
to generate rapid and sustainable 
growth momentum as grid parity 
approaches, in particular for our 
high-efficiency mono products, which 
are continuously in short supply. Our 

global distribution network allowed 
us to quickly meet the growing 
demand for our high-efficiency mono 
products over the past few quarters 
as the market has transitioned. We 
are accelerating the expansion of 
our high-efficiency mono production 
capacity and estimate they will 
account for over 60% of our total 
shipments for the year.”

Module manufacturers such as 
LONGi and JA Solar have shown 
their conviction in mono products 
by announcing an increase in mono 
manufacturing capacities. Indian 

Mono PERC 
Modules - Still a 
Few Years Away

project developers are also closely 
watching the market move towards 
mono PERC modules. Developers 
are expecting mono module prices 
to decrease, which would make it 
easier to replace polycrystalline 
(poly) modules. The shift which 
started slowly has picked up steam, 
especially in Europe and the U.S. 
Though the Indian market is still 
mostly consuming poly modules as 
it is cheaper, the awareness of mono 
products has increased. Mercom 
reached out to industry stakeholders 
to find out how the progress of mono 

technology modules has been in India. 
On the current demand scenario of 

mono products in India, P. Ponesekar, 
vice president (Sales) at Risen India 
said, “Currently, the demand for 
mono technology modules is not too 
high in India. This is mainly due to 
higher cost and a temporary hurdle 
faced by suppliers in acquiring 
standardization certificates from 
Indian authorities, but we do expect 
that it will pick up next year.” 

According to industry sources, 
Chinese suppliers are cutting 
down the manufacturing of poly 

Mono PERC ModulesTechnology
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wafer capacities and domestic 
manufacturers in India are also 
expected to face a lack of supply in 
raw materials soon which could result 
in a spike in prices in the short term. 

On the impact of reduction on 
polysilicon module capacities, 
Ponesekar commented, “Polysilicon 
wafer capacity is shrinking 
drastically, and by the end of 2019, 
more than 30 GW of poly wafer 
capacity will disappear, and therefore 
costs are expected to go up.”

Currently, poly modules are about 
15-20% cheaper than mono PERC; 
however, as technology improves, the 
price difference between the two is 
expected to go down. 

Manish Narula, senior director-
sales at Jinko Solar India, stated, 
“Indian solar project developers 
are relatively late to use mono-
crystalline modules. However, 
we are seeing developers who 
are quality conscious, already 
developing projects using mono 
products. We expect 
the technology 
to be adopted 
by the majority 
of developers 
gradually.”

Bharat Makkapati, 
country head of 
Znshine Solar, said, 
“More investment 
is going into mono 
technology in China; 
however, we do not 
expect prices for 
poly modules to 
increase. Maybe they 
can increase in the 
short-term, but these 
prices are expected to 
remain soft after that.” 

Indian developers 
may face some 
pricing pressures in terms of 
procuring poly modules in the near-
term, but industry experts believe 
that the prices will eventually come 
down. 

Sunil Rathi, director (sales and 
marketing) at Waaree Energies, 
said, “As Chinese players increase 
the capacity of mono technology 

modules, the delta 
between mono 
and poly modules 
is expected to 
come down, this 
will make mono 
technology more 
viable for Indian 
developers as well. 
Currently, many 
module suppliers 
are facing 

issues with respect to procuring 
polycrystalline cells, and prices seem 
to have hardened. Over the next 
couple of years, we expect a majority 
of the new projects to start deploying 
mono technology modules in India.”

An executive for a large developer 
told Mercom that they were looking 
at developing projects using 

mono technology modules given 
the benefits of higher efficiency, 
longevity, and capability to reduce 
BoS costs. The consensus view from 
the developers was that, currently, 
considering a project’s internal rate 
of return, poly modules remain 
slightly more viable. Should these 
prices rise in the near future, solar 
power generators will seriously 
consider developing projects using 
mono technology modules. 

“The Indian solar market is 
primarily polycrystalline dependent 
due to lower cost. However, we could 
start seeing a meaningful transition 
to mono by 2021. Awareness for high-
efficiency mono products is there, 
it is just about making the numbers 
work,” said Raj Prabhu, CEO of 
Mercom Capital Group.  u

Mono PERC 
modules 
are more 
efficient 
and can 

help reduce 
land and 

other BoS 
costs for 

developers
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