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Executive Summary

The combination of increased demand for electricity and security
of supply is a very powerful driver of

major power sector change worldwide. Alongside demand and
security of supply issues, climate change

also poses a global threat. Substantial and fairly rapid
decarbonisation of electricity generation and many

other sectors will have to take place if the world is to have
any chance of staying within the goal for

limiting the effects of global warming. Factors such as energy
security, the power-generation potential of

various renewable sources, environmental concerns, and the
availability of mature and indigenous

technologies for select renewable sources are among the key
imperatives for renewable energy to play a

more pivotal role in Indias energy mix. These factors, along
with existing power shortages in the state,

have prompted the government, both at the Central and State
level, to recognize the importance of

developing renewable energy sources and formulating policies and
measures to develop the renewable

energy value chain. Under the backdrop of unavailability of
conventional fuel (like coal, gas) and also

lack of their transportation infrastructure (like Railways,
Conveyor, Pipeline), increasing cost of imported

fuel along with the low tariff hike, poor financial health of
the discoms to pay the generation companies,

land acquisition (a very large area required for the
conventional thermal power plants) and scarcity of

water (power sector being the highest consumer of water) ,
climate change issues and other lack of

transparency in the policy and subsequent return on high
investment (compare to the renewable ones)

generation vertical of the power sector is continuously
struggling from the conventional generation side.

On the contrary continuous incentives, low variable cost of
generation and technology advancement has

motivated investors and the promoters to shift from conventional
to renewables.
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1.0 Introduction

India is home to a vast supply of renewable energy resources and
boasts one of the largest programs for

deploying renewable energy products and systems in the world. In
fact, India was the worlds first

country to have an exclusive ministry for renewable energy
development, the Ministry of New and

Renewable Energy Sources. India initiated its renewable energy
program in 1981 with the establishment

of the Commission for Additional Sources of Energy, which was
later converted into the Ministry of Non-

Conventional Energy Sources (MNES) in 1992 and renamed the
Ministry of New and Renewable Energy

(MNRE) in 2006.

2.0 Energy Security

India is heavily dependent on conventional sources of fuel for
power generation. More than 55% of the

total installed capacity of power generation is coal based.
Depleting fuel reserves, supply shortages (coal)

and heavy reliance on imports (oil and natural gas) warrant
measures to improve energy security by

focusing on renewable energy.

2.1 Power Scenario in IndiaOverview

India has the 5th largest power generation portfolio worldwide.
Coal and Gas are the popular sources and

account for 58% and 9% share respectively. The country has been
rapidly adding capacity over the last

few years, with total installed power growing to 232GW in FY14
from 98GW in FY98. The country

transitioned from being the worlds seventh largest energy
consumer in 2000 to 4th largest one within a

decade. Economic growth and increasing prosperity, coupled with
factors such as growing rate of

urbanization, rising per capita energy consumption and widening
access to energy in the country, are

likely to push energy demand further in the country.

The sector enjoys favorable regulatory policies, especially in
the generation segment. The government has

permitted 100% FDI, with no added requirement of procuring
licenses to set up a power plant. However,

demand continues to outstrip supply, with energy and peak demand
shortage over the last 10 years

averaging around 8 to 12% respectively. About 67% of overall
installed capacity in the country is thermal

based. Average thermal PLF declined from 75% in FY 2010-11 to
69.9% in FY 2012-13, mainly driven

by coal and gas supply shortage.

2.1.1 Power shortage

The country is witnessing a high peak deficit of 12-13% and a
sustained energy shortage of 6-8%

India needs to bridge the demand-supply gap in order to maintain
current levels of economic growth.
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2.1.2 Target

The Planning Commission of India has set up a power addition
capacity target of 88537MW for 12th five

year plan ending March 2017. The target is higher than 75785MW
capacity estimated by the working

group on Power corresponding to a 9% GDP growth.

2.1.3 Investments

According to the Working Group on Power, total investments for
the Indian Power sector for 12th FYP is

estimated at US$253.6 billion. To this effect, the government is
focusing on raising funds through

measures, such as credit enhancement schemes and infrastructure
debt funds. A major part of the finding

is expected to come through commercial banks, public financial
institutions, international investments and

bilateral credit and equity markets.

Fig.1 - Break-up of installed power generation capacity

2.2 Renewable potential

India has a commercially viable renewable potential of around
85,000 MW, which includes wind

potential of 45,000MW, small hydro of 6,000 MW and 25,000 MW of
biomass/bio-energy. Further, the

country has the potential to generate 20 MW per sq. km. using
solar photovoltaic and solar thermal

energy. Factors such as energy security, the power-generation
potential of various renewable sources,
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environmental concerns, and the availability of mature and
indigenous technologies for select renewable

sources are among the key imperatives for renewable energy to
play a more pivotal role in Indias energy

mix. These factors, along with existing power shortages in the
state, have prompted the government, both

at the Central and State level, to recognize the importance of
developing renewable energy sources and

formulating policies and measures to develop the renewable
energy value chain.

2.3 The Renewable Energy Space in India

Power generation from renewable sources is on the rise in India,
with share of renewable energy in the

countrys total energy mix rising from 7.8% in FY 08 to 12.3% in
FY 13. India has about 28.1 GW of

installed capacity. Wind accounts for 68% of capacity, with 19.1
installed capacity, making India the

worlds fifth largest wind energy producer. Small hydro power
(3.6 GW), bio-energy (3.6 GW) and solar

energy (1.7 GW) constitute the remaining capacity. In FY 13 wind
capacity additions fell to 1.7 GW from

almost 3.2 GW in FY 12 as a result of withdrawal of accelerated
depreciation and Generation Based

Incentive (GBI) benefit. Although the share of renewable energy
in the generation mix has been rising

over the years, India still has large untapped renewable energy
potential.

Fig.2 - India installed generation capacity (GW)
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Fig. 3 - Installed capacity of renewable energy in India

2.3.1 Investments

Investment in clean energy in India decreased 45% y-o-y to
US$6.9 billion in 2012. The wind energy

sector attracted US$3.4 billion, while the share of solar energy
sector was down to 45% to US$2.32

billion.

2.3.2 Targets

The Government of India (GoI) has set a target of 29.8 GW in
12th FYP, taking the total renewable

capacity to almost 55 GW by the end of FY 17. This includes 15
GW from wind, 10 from solar, 2.7 GW

from biomass and 2.1 GW from small hydro. Investment in
renewable energy is expected to almost

quadruple to INR 3186 billion in 12th FYP from INR 892 billion
in 11th FYP, implying average annual

investments of nearly INR 640 billion.

To put things in perspective, planned renewable capacity
additions during the 12th FYP are almost one-

third of the planned conventional addition during the same
period. In the last three financial years, actual

renewable energy installations have exceeded the target.

2.3.3 Untapped renewable potential

Wind potential of 45000 MW but installed capacity of 10464 MW;
nearly 35000 MW yet to be tapped

Bagasse cogeneration potential of 5000 MW but about 23% of that
has been achieved. Economically

feasible Small hydro potential of 6000 MW but only 2461 MW
realized to date. The solar potential of 20

MW/sqkm remains largely untapped for grid interactive solar
power.
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Fig.4 - Growth of installed capacity of renewable energy in
India (GW)

3.0 Environment concerns

Although India has one of the lowest per capita pollution rates
in the world, it is still one of the biggest

polluters due to its large population India is under immense
pressure to reduce emissions with new

emission reduction targets coming into place

To address its growing energy requirements, while considering
the global environmental concerns, India

needs to effectively harness Renewable Energy. The Electricity
Act 2003 provides the overall framework

for promoting and sustaining the growth of renewable energy
sources in India. It contains several

provisions to promote the accelerated development of power
generation from non- conventional sources,

such as directives to the central and state regulator to
determine tariffs for renewable energy sources and

to set renewable purchase obligations (RPOs) as a percentage of
total electricity consumption in the area

of a distribution licensee. It also provides that the State
Electricity Regulatory Commission (SERC)

would promote the generation and co-generation of electricity
for renewable sources through suitable

measures for connectivity with the grid.

3.1 Climate change

India is among the most vulnerable countries to the impact of
climate change. In June 2008, India

launched a National Action Plan on Climate Change (NAPCC)
compromising eight national missions.

The plan aimed at promoting the understanding, adaptation and
migration of climate change, energy
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efficiency and resource conservation. One of the missions,
National Solar mission, aims to promote and

develop the use solar energy power generation and other
uses.

4.0 Regulatory Norms & Policy Framework

4.1 CERC Tariff Regulations, 2009-14

The recent Central Electricity Regulatory Commission (CERC)
(Terms and Conditions of Tariff)

Regulations, 2009 under Section 61, read with Section 178 (2)
(s) of the Electricity Act 2003, are in

pursuance of the requirement under the Electricity Act 2003.
These regulations encompass wind, small

hydro, biomass, non-fossil fuel-based cogeneration projects, SPV
and solar thermal, which are either

owned centrally or supply power to more than one state.

Figure 5 - Eligibility and other principles

The control period for this order is three years, ending on 31
March 2014, while the tariffs shall be valid

for 13 years. However, this is with exception to small hydro,
ASPV and solar thermal projects. The

renewable energy tariff has been designated on a cost-plus
approach as a single part tariff consisting of

various constituents such as capital cost, return on equity
(ROE), debt-equity ratio, interest rate,

depreciation, interest on working capital and operational and
maintenance (O&M) expenses.
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Figure 6 - Select states with RPOs and FIT

4.2 Project-specific tariffs for renewable energy projects

The CERC has recognized the diverse and nascent nature of
renewable energy technologies, which may

require special consideration through the provision for
project-specific tariffs. The provision allows

developers to approach the central regulator for approving the
cost- and performance-related parameters

of their proposed technology. This is the first time that a
project-specific tariff has been allowed in the

cases of renewable energy projects. Specifically, this would
include a variety of projects, as provided in

the accompanying list. Project specific tariffs for:

Municipal solid waste projects

Any other renewable energy technologies approved by MNRE

Renewable energy projects commissioned before notification of
these regulations, but no PPA in place

Solar PV and solar thermal projects where the developer wishes
to opt for project specific tariffs

Hybid solar thermal plants

Biomass projects other thanthose based on Rankine cycle

This provision is a positive affirmation that there are several
new and emerging technologies in renewable

energy, whose costs and operational parameters may not be
benchmarked effectively. Further, such

projects may be of different economically feasible capacities,
and the ownership and funding

arrangements for such projects may vary significantly. This
provision may be still more relevant in the

context of a proof of concept technologies attempting economies
of scale for the first time and because
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RPOs, by and large, continue to be blind to technology in the
country. Such project-specific tariffs will

ensure that promising but not yet commercially proven
technologies have the potential to become

commercial and the opportunity to compete with their more
commercial renewable peers, such as wind

energy.

4.3 Proposed renewable energy certificate mechanism by MNRE

The MNRE, according to the directives of the NAPCC initiated a
study to develop a renewable energy

certificate (REC) mechanism, which is expected to enable a large
number of stakeholders to purchase

renewable energy cost-effectively.

4.3.1 REC mechanism

RECs are tradable market based instruments to enhance compliance
to RPO and to catalyze the

development of renewable energy in India. RECs represent an
aggregation of certain environmental

attributes of electricity generated from renewable energy
sources, embodied in the form of certificates,

which can be traded separately from electricity.

Fig.7REC Mechanism

Drivers and objectives for an REC mechanism in India -

While India is abundantly gifted with a variety of renewable
energy sources, not all states are endowed

with the same level of renewable energy sources. There are RPOs
for power in many states, as directed by
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the respective SERCs under the EA 2003. However, a number of
states are not in a position to generate

enough electricity through renewable energy sources to meet
their target RPOs. Currently, RE-scarce

states are not able to procure RE generation from other states.
The main objectives of the proposed REC

mechanism in India are -

Reducing transaction costs in RE

Creating competition among different RE technologies

Developing an all-encompassing incentive mechanism for RE

One REC corresponds to 1Mwh of electricity generated from
eligible energy sources. There are two

categories 1) Solar and 2) non- solar. A floor and forbearance
price has been notified by the CERC.

The prices, effective from 2012 and valid until 2016-17, are
stated in the table below-

Table -1Prices of REC Notified by CERC (SourceREC Registry of
India)

RECs demand and supply have traditionally been skewed. Due to
oversupply, the prices of RECs have

hit the floor price for the past 12 months.

Fig. 8Non-solar RECs issued & redeemed, and average Clearing
Price (INR/MWh)
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4.3.2 Solar RECs hit floor price

Solar RECs were traded for the first time in May 2012. This was
expected to evoke further interest from

the project developers in the REC-backed solar power model.
Initially, with fewer sellers than buyers in

the market for solar RECs, trading was undertaken at the
forbearance price. However, an ongoing

decrease in demand for solar-RECs and a corresponding increase
in supply have caused the prices of solar

RECs to hit the floor price in June, 2013. The supply of REC
continues to outgrow demand, with total

volume available for sale increasing by about 72% in July as
compared to a 27% increase in demand, thus

widening the gap between the number of certificates available
for sale and those being purchased.

Effectively implementing RPO regulation in all states across
India

Increasing flexibility for participants to carry out RE
transactions

Overcoming geographical constraints to harness available RE
sources

Reducing risks for local distribution licensees

Fig. 9SolarRECs buy & sell bids for average clearing price
(INR/REC)

5.0 Investment & Financing

Regulation 12 of the RE Tariff Regulations stipulates that the
norms for the capital cost as specified in the

technology specific chapter shall be inclusive of all capital
works like plant and machinery, civil works,

erection and commissioning, financing and interest during
construction, and evacuation infrastructure up

to interconnection point. The Commission has specified the
normative capital cost, applicable for the
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first year of control period i.e. FY 2001213, for various RE
technologies viz Wind Energy, Small Hydro

Power, Biomass Power, NonFossil Fuel based Cogeneration, Solar
PV, Solar Thermal, Biomass Gasifier

and Biogas based power projects.

In order to determine the normative capital cost for the
remaining years of the control period, the

regulations stipulate the indexation mechanism, Wind Energy,
Small Hydro Power, Biomass Power,

NonFossil Fuel based Cogeneration, Biomass Gasifier and Biogas
based power projects. However, the

Capital Cost norms for Solar PV and Solar Thermal Power Projects
shall be reviewed on annual basis.

The indexation mechanism shall take into account adjustments in
capital cost with the changes in

Wholesale Price Index of Steel and Wholesale Price Index of
Electrical Machinery as per formulation

stipulated under the RE Tariff Regulations,
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Table 2 - Financial principles overview
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6.0 Solar Power

Solar energy is an attractive prospect for India, as the country
receives solar radiation of 5 to 7 kWh/m

for 300 to 330 days in a year. This translates to a power
generation potential of approximately 20

MW/km for solar photovoltaic (SPV) applications and 35 MW/km for
solar thermal generation. This

implies that India receives solar energy equivalent to nearly
5,000 trillion kWh/year, which, in turn, is

equivalent to 600 GW. This far exceeds the countrys current
energy consumption. I ndia ranks fifth in

SPV installations and ninth in solar thermal application
installations in the world. India has 1012

manufacturers producing around 100 MW of SPV cells and
approximately 20 manufacturers with a total

installed capacity of 120 MW in module manufacturing. India also
has a large number of integrators-cum-

service providers (around 80), with a total capacity of
approximately 245 MW. According to estimates by

TERI, 492 x 10^6 MU/year electricity can be generated if 1% of
land is used to harness solar energy for

electricity generation at an overall efficiency of 10% However,
despite the potential and presence of solar

manufacturing capacity in India, the progress has been slow.
This is largely on account of the extremely

high capital cost of around INR170 m/MW. Consequently, the cost
of generation, at around INR15 per

kWh is manifold when compared to the cost of generating
INR23/units from conventional sources.

Fig.10Indian Solar Map
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The MNREs GBI scheme works toward guaranteeing a power purchase
rate of INR15 for SPV and

INR13 for solar thermal energy per unit. However, there is a
program cap of 5 MW per developer, 10

MW per state and 50 MW in aggregate.

This incentive is expected to be a balancing figure, to be paid
to a solar energy generator after deducting

the tariff as per the PPA signed by the developer.

The SIPS, on the other hand, seeks to reduce capital costs
through economies of scale in production and

government subsidies to lower capital investment on solar
equipment manufacturing facilities. Under the

SIPS, the GoI is expected to provide grants of up to 2025% for
setting up fabrication units in the

country, depending upon their location in a special economic
zone (SEZ) or non-SEZ area. The unit can

claim incentives in the form of capital subsidy or equity
participation.

The proposed National Solar Mission under the National Action
Plan on Climate Change (NAPCC) seeks

to provide long-term vision for the development of solar energy
in India. The draft objectives of the

proposed mission include:

20,000 MW of installed solar generation capacity by 2020 and
100,000 MW by 2030, or 1012% of

total power generation capacity estimated for the year

Solar power cost reduction to achieve grid tariff parity by
2020

Achieve parity with coal-based thermal power generation by
2030

45 GW of installed solar manufacturing capacity by 2017

The mission proposes a phased approach for meeting these
objectives, and a number of measures

supporting the objectives have been detailed in the proposal
document.

Several state governments have also been proactively promoting
the development of solar energy in their

respective states. The most notable of these is the Solar

Energy Policy of Gujarat, under which the state government aimed
to set up 500 MW of grid-interactive

solar power by 2104. However, the state government recently went
one step further by allocating 716

MW of solar power capacity to 34 developers.

6.1.1 JNNSM: catalyst for solar sector growth

JNNSM is one of the most significant drivers of the development
of the solar energy sector in India. The

mission in its three phases, aims to achieve grid cost parity
for solar energy and to install 20 GW of

grid connected solar power by 2022.
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Table3JNNSM Capacity Addition Target (Source MNRE)

6.1.2 JNNSM- an update

Since its launch in 2009, JNNSM has been driving solar
installations in the country. A combined capacity

of 440 MW of grid connected solar PV projects has been
commissioned under batch I (130 MW) and

batch II (310 MW). In addition, 89 MW of solar roof top and 50.5
MW of projects under migration

scheme have been commissioned during phase I. The phase I, batch
I of the program registered

participation from 333 project developers. The highly
competitive bidding, with proposed projects adding

up to 1815 MW against the government offering of 150 MW, saw
winning quotes of as low as INR

10.95/KWh to INR 12.76/KWh for PV projects. The average tariff
was 11.48/KWh, significantly lower

than the benchmark price of INR 17.91. The batch II of phase I
saw more than 90% of the solar PV

projects commissioned in the state of Rajasthan. Prominent
industry players that commissioned projects

include Wels pun Solar AP Pvt. Ltd., Azure Solar Pvt. Ltd. The
bidding for batch II again witnessed a

sharp decline, with quotes ranging from INR 7.49 /KWh to INR
9.44/KWh. The average quoted tariff

further declined by nearly 25% to INR 8.77/KWh, as the solar
industry started showing signs of maturity.

Table4JNNSM Allocations & Commissioned Capacity

6.1.3 Phase II- Projects Update

Phase II of JNNSM has been initiated with the MNRE publishing
draft guidelines in December 2012. The

draft policy outlines plans to allocate 800 MW of solar power
projects through a bundling of power
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mechanism (as in phase I) and 750 MW through a viability gap
funding (VGF) mechanism. However, due

to the limited availability of unallocated power, the Ministry
of Power (MoP) is not willing to make an

allocation based on tariff bidding. As a result, the MNRE has
decided to allocate only 750 MW of

projects through VGF. Tariff to paid to the developer has been
fixed at INR 5.45/KWh which will be

reduced to INR 4.95/KWh for projects availing benefits of
accelerated depreciation.

Figure 12- PhaseIIProposed Schedule for Allocation under Batch -
1

6.1.4 Incentives offered under JNNSM

The incentives of JNNSM includes:

Exemption from excise duties and concessions on import duties on
components and equipmentrequired to set up solar plants.

10-year tax holiday for solar power projects. Wheeling, banking,
third party sales, buy-back facility by states. Guaranteed market
through solar power purchase obligation for states. GBI scheme for
small solar power projects connected to grid below 33 KV. Reduced
wheeling charges as compared to those for conventional energy. 100%
FDI investment in renewable energy generation projects. Special
incentives provided to promote exports from India for various
renewable technologies

under renewable sector specific SEZ.

Payment Security Mechanism (PSM) to cover the risk of defaults
by state utilities/discoms. Subsidy of 30% of project cost for off
grid PV and solar thermal projects. Loans at concessional rates for
off-grid applications.
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Figure 13Policy Roadmap
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Table5- Solar PV Projects under batch II, PhaseI (as of
31stJuly, 2013)- Source MNRE

6.1.5 State policies complement JNNSM

In India, the Central & State Governments alike their taking
incentives to promote the renewable energy

sector. These initiatives include segment-specific and
investor-friendly policies to attract investment;

financing R & D pilot projects based on new technologies and
providing financing to renewable

technologies to increase access to energy.
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Figure 14New State Policies

6.2 New State Policies Expected To Increase Demand

In addition to the 750 MW of capacity allocation due under phase
II of the JNNSM, several states have

recently either allocated or announced policies for the
allocation of solar projects. In Tamil Nadu, the

TANGEDCO has received proposals for a cumulative capacity of 690
MW after the submission deadline

was revised. Andhra Pradesh is also looking to allocate 350 MW
under revised tariffs. Meanwhile, Punjab

& Rajasthan have recently allocated 250 MW and 75 MW of
solar projects, respectively. Apart from this,

the allocation process in Uttar Pradesh has attracted bids for
140 MW. Karnataka is also in the process of

allocating 130 MW. Combined, these new allocations are expected
to account for around 2.39 GW of

demand in second half of 2013, and an eventful year for capacity
additions in 2014. Taking into account

the benchmark capital cost of INR 800 Million per MW determined
by the Central Electricity Regulatory

Commission (CERC), this pipeline of projects would mean
investments to the tune of INR 190.8 Billion.

6.3 Regulatory Uncertainty & Investor Confidence

The Gujarat Urja Vikash Nigam Limited (GUVNL) off-taker for
solar capacity in the state with the

maximum number of installations had submitted a petition to the
Gujarat Electricity Regulatory

Commission (GERC) to intervene and facilitate the re-negotiation
of tariffs for already installed projects.

The GERC stuck down the proposals for revising the tariffs but
it did have an impact on investor

confidence. Separately, capacity allocation proposals in Tamil
Nadu and Andhra Pradesh have also been

altered during the course of bidding. Andhra Pradesh announced a
sudden policy shift, after the

completion of its bidding process, under which the earlier
followed lowest bid (L1) process was replaced

by a fixed tariff. Earlier in the year, the TANGEDCO also
revised tariffs and extended the deadline for

interest submission, overriding the working bidding process. In
another recent development, the Tamil

Nadu Electricity Regulatory Commission (TNERC) has published a
consultative paper recommending an

extremely low tariff of INR 5.78/KWh (without escalation) for
all solar PV projects. Such developments
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are discouraging for investors, especially for project
developers and suppliers who had already invested in

the state based on the earlier proposed process.

6.4 Manufacturing

The MNRE aims to boost Indias manufacturing capability by
enforcing a domestic content requirement

(DCR) on projects being set up under JNNSM. The mission targets
a manufacturing capacity of 4-5 GW

by 2020, including capacities for polysilicon (which is
currently imported). However, the domestic

module manufacturing industry is currently plagued by
underutilization, struggling to stay competitive

cheap foreign imports. Moreover, there are some concerns with
regard to the pending WTO decision on a

complaint filed by the US against Indias DCR regulations. An
interim order from the anti -dumping

investigation is expected soon. A decision in the favour of the
US as in the case against Canadas green

energy plan in the Ontario provincecould come as another setback
to Indian manufacturers.

The phase II of the JNNSM, nevertheless, is being planned with
some degree of DCR enforcement.

Moreover, in this phase, the DCR regulation is also expected to
be extended to cover cells and thin-film

modules, thereby benefitting the manufacturing sections of the
industry. As per policy guidelines, the

batch I of phase II will see separate bidding for projects with
and without DCR, through the final decision

on its implementation and scope is still awaited.

6.4.1 Manufacturer, developers differ on anti-dumping duties

The domestic manufacturing industry has been unable to keep pace
with the downward trend of

international solar prices, mainly due to the lack of scale that
foreign players have managed to achieve.

This has led to domestic manufacturers filling an anti-dumping
petition with the Directorate General of

Anti-Dumping Duties (DGAD) for the imposition of duty on
Chinese, American, Malaysian and

Taiwanese suppliers, arguing that goods from these countries are
being sold below cost.

Project developers, on the other hand, do not consider
anti-dumping duties to be beneficial for the overall

development of the solar market in India. They are of the view
that protectionist measures such as these

would affect the cost competitiveness of solar power in the
country, thereby hampering progress toward

the larger objective of grid parity.

6.5 Falling Rupee Adds To Industry Woes

Since January 2013, the Indian rupee has lost over 19% of its
value against US Dollar. A falling rupee is

having a negative impact on the Indian solar market. Since most
of the equipment such as panels and

inverters required for building a solar plant is either imported
or charged in US Dollars, a depreciating
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rupee is resulting in increased cost of project development. For
domestic players, a weak rupee is also

making both existing un-hedged foreign debt and future currency
hedging expensive in rupee terms.

Sustained measures by the government and regulators and public
awareness generation campaigns have

increased awareness around the benefits of renewable energy. The
Government of India (GoI) has set a

target of installing 15% of additional power generation capacity
in the country through grid-interactive

renewable power by 2012. Around 15,000 MW of power is expected
to be generated from renewable

sources in the Eleventh Plan period for this purpose. By 2030,
the target is to generate 2030% of power

from renewable sources.

6.6 Key Take Ways & Challenges

While the JNNSM remains a vital catalyst, new state level solar
policies provide a new push for the

industry - recent state level allocations, together with phase
II of the JNNSM, ensure a healthy pipeline ofsolar projects in the
country.

Solar industrymanufacturers and developersare divided over
anti-dumping duties.

A weak rupee is expected to put pressure on project financing in
short term.

Uncertainty with respect to some state government policies
doesnt augur well for investor confidence.

6.7 Factors That May Impede Growth

The high capital cost of solar energy projects is often cited as
the stumbling block in the establishment of

substantial grid-interactive solar capacity. However, most
industry authorities agree that such costs are

likely to decrease in the near future as large planned
manufacturing capacities initiate production in

countries such as China, particularly in SPV. This has created a
wait -and-watch situation, with most

developers waiting for costs to decrease. Solar technology, both
SPV and solar thermal, is rapidly

evolving in terms of system performance, efficiency and
longevity. Still newer and promising technology

is also on the anvil, thus leading to uncertainty in terms of
the selection of technology for augmenting

capacities.Technical and operational experience as well as human
resources to build and operate such large solar

capacities is very limited globally and still further in
India.

Developing large solar capacities in the country requires
considerable investments and efforts for

developing supporting human resource requirements for the
manufacture, construction, commissioning

and operation of solar cells and power plants.
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The burgeoning nature of the solar energy industry requires an
integrated approach, wherein industry,

R&D, government, researchers and not-for-profit
organizations collaborate to not only address capex

costs, efficiency and technology, but also provide a systemic
platform for enhancing R&D efforts, both in

terms of incremental technology enhancements and disruptive
technology.

7.0 Wind energy

Among the different sources of renewable energy, wind energy is
the undisputed market leader in India,

accounting for nearly 70% of total grid-interactive renewable
capacity in the country. With an installed

capacity of 10,464 MW, India has the fifth-largest wind
power-installed capacity in the world after the

US, Germany, Spain and China. Initially, growth in wind energy
generation was largely attributed to the

provision of accelerated depreciation. However, last year, the
MNRE launched the generation-based

incentive (GBI) scheme to provide a level playing field for
entities such as independent power producers(IPPs) who may not be
able to fully absorb the benefits of such a provision. The scheme
offers a GBI of

INR0.50 per kWh of electricity generated, for a period of 10
years for grid-connected wind farms that do

not avail the benefits of accelerated depreciation. However, the
scheme is currently at a pilot stage, and

there is a program limit of 49 MW in aggregate.

7.1 Sector overview

As of March 2013, the country had an installed capacity of 19.
GW; Wind capacity in India is generated

entirely from on-shore projects. The Centre for Wind Energy
Technology (C-WET) has revised the

estimate on-shore wind energy potential to 102.8 GW. While the
estimated potential is concentrated in

Gujarat, wind power installations are led by Tamil Nadu,
followed by Gujarat and Maharashtra.

Figure 15 - State wise wind potential & installed capacity
(MW) and potential in India
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7.1.1 Re-introduction of GBI to aid growth; accelerated
depreciation benefit, if restored

will be another key driver

Wind power dominates the countrys portfolio contributing nearly
to 68% capacity in renewable space.

Wind power capacity has grown at a healthy pace over the last
few years to reach 19.1 GW at the end of

March 2013. Government incentives such as preferential tariffs
and RPOs would continue to support this

segment. The re-introduction of GBI is expected to incentivize
wind power installation. The government

gave a go ahead to the GBI scheme for wind power projects
authorizing an incentive of INR 0.5 per KWh

of electricity generated by the projects registered under this
scheme.

The incentive has been capped at INR 10 Million per MW and can
be drawn between 4 and 10 years.

The scheme is designed on retrospective basis also authorizing
projects commissioned last year to avail

the incentive. This entitles projects commissioned between 2012
to 2017 for the subsidy.

The approval of GBI is expected to revive the wind industry.
According to Wind Power Producers

Association, 470 MW of projects ready to be commissioned could
not progress due to a delay in signing

of power purchase agreements.

In addition, Indian Wind Power Association has been lobbying to
restore the accelerated depreciation

(AD) for the wind power industry. MNRE has moved a proposal to
reinstated AD mechanism. A decision

by cabinet is pending and expected shortly. The AD benefit would
lead to further growth in wind turbine

installations. Many states with substantial wind energy
resources have announced wind specific RPO

targets. This implies that wind energy would likely play a
crucial role in achieving the target of generating

15% of electricity produced in country through renewable sources
by 2020.

7.1.2 Role of GBIs and RECs

The GBI scheme which was reinstated in FY 13 after having lapsed
at the end of FY 12, aims to steer the

Indian wind energy sector. Key objectives of GBI:

Broadening the investor base and create a level playing field
for various investor classes.

Incentivizing higher efficiencies.

Facilitating the entry of large independent power producers
(IPPs) and foreign investors.
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The tradable market based instrument would help states enhance
compliance to RPOs and would

encourage developers to set up renewable energy facilities at
the most optimal locations.

7.1.3 Offshore Wind Policy Released

MNRE released a draft national offshore wind energy policy for
2013 in May. It identified wind energy

potentials along the coast of Tamil Nadu, Gujarat and
Maharashtra. The objectives of the policy are:

Promote the deployment of offshore wind farms in the first
instance up to 12 nautical miles from

______ coast.

Encourage investment in energy infrastructure.

Promote spatial planning and management of maritime renewable
energy sources in the EEZ of

______ the country.

Achieve energy security.

Reduce carbon emissions.

Encourage indigenization of the offshore wind energy
technology.

Promote R&D in the offshore wind energy sector.

Create skilled manpower and employment in a new industry.

The policy identifies the role of the MNRE as the nodal ministry
to develop offshore wind energy in the

country. The Offshore Wind Energy Steering Committee, under the
Chairmanship of Secretary, the

MNRE, will oversee the overall development of offshore wind
energy. A National Offshore Wind Energy

Authority (NOWA) would be set up under MNRE that would act as
the nodal agency for offshore wind

projects in the country. NOWA will carry out resource assessment
and surveys in the Exclusive Economic

Zone (EEZ) of the country and, simultaneously, enter into
contracts with project developers to initiate

offshore wind energy projects in territorial water (12 nm). NOWA
will be the single window agency and

will co-ordinate with the concerned ministries/departments for
the necessary clearances.

The draft policy also states that incentives available to
onshore wind viz. tax holidays, concessional

customs/excise duty, etc., may also be available to offshore
wind projects. The Government may call for

proposals to develop offshore wind energy demonstration project
(s) in specified blocks. Permission

would be granted on a case basis to interested private players
for undertaking surveys and assessment for

offshore wind energy projects. Existing lease holders of seabed
for other purposes, such as oil and gas
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exploration, seabed mining, which are interested in installing
off-shore wind farm on their existing lease

can route their proposal through NOWA.

The policy also notes that the key challenges in developing
offshore wind energy are around the high

capital cost as compared that for onshore wind projects,
finalizing the potential after further resource

assessment, development of the necessary regulatory framework
and capacity building throughout the

value chain.

7.2 Growing Investor Interest

The wind energy sector in India is attracting greater interest
from investors. Wind energy attracted

US$3.4 Billion, or almost half of the total investment in clean
energy in India in 2012. More banks and

lending institutions are expressing an interest in funding
projects due to growing awareness of the benefits

of wind power and evolving government priorities. Only two VC/PE
deals, amounting to US$113.6Million, were completed in 2013.
New-build asset financing continues to account for the majority of
the

investment in the wind energy sector. Asset financing recorded
24 completed deals with an investment of

US$1.3 billion in 2013 (a decline from US$3.3 Billion in
2012).

GBI scheme for grid interactive wind power projects (INR
0.5/KWh)

Concession on import duties on specific wind turbine
components.

10- Year income tax holiday for wind power generation
projects.

Almost full exemption from excise duty on certain wind turbine
components.

Wheeling, banking and third party sales, buy back facility by
states.

Guaranteed market through a specified renewable portfolio
standard in some states, as decided by state

electricity regulators.

Reduced wheeling charges as compared to those for conventional
energy.

100 % FDI investment for renewable energy generation
projects.

Special incentives provided to promote export from India for
various renewable energy technologies

under renewable sector-specific special performance zone
(SEZs).
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8.1 Key Take Ways & Challenges

Small hydro projects present a clean and affordable solution for
the electrification of remote areas of

India. Private sector investments are likely to increase, driven
by government incentives.

Remote/difficult terrain and small project size impact project
economies adversely.

The pace of implementation of SHP projects is slow because of
delays in acquiring land and obtaining

clearances and approvals.

Inadequate grid connectivity also poses a challenge.

8.2 Factors That May Impede Growth

Most SHPs are located in the challenging Himalayan region. Its
difficult terrain and remote location

leads to higher project development and operational costs.

Another setback for such SHPs is silting during monsoons, which
further reduces the operating lifecycle

of equipment.

Thebidding process for SHPs in certain states has seen the entry
of traders who primarily bid to make

short-term profit through the onward sale of the project at a
premium. This further reduces the viability of

the project and delays setting up new capacities.

Project developers often have limited experience in engaging
local communities and/or rehabilitating

displaced communities from project sites, thereby leading to
local resentment toward the creation of new

capacities.

SHPs have a longer gestation period as compared to other
renewable sources, since it requires a detailed

and reliable assessment of hydrological, geological,
seismological and environmental conditions, which

are carried out over a longer period.
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9.0 Biomass Power Generation

Biomass power generation comprises the use of agro or forest
biomass residue waste to generate

electricity. The availability of biomass in India is estimated
at around 540 million tons per year, including

residues from agriculture, forestry and plantations. It has been
estimated that only around 2025% of thismay be available for power
generation after accounting for various other end uses such as for
fodder, as

fuel for domestic cooking and other economic purposes. The
technology used includes direct combustion,

cogeneration and gasification. The grid-interactive
biomass-generation capacity was approximately 3.6

GW as of 31 July 2013. Bagasse-based cogeneration is the largest
contributor, with 1155 MW, while agri-

residue-based power accounts for the remaining 773 MW. In
addition, India has 175.78 MW of off-grid

biomass power capacity. An indicative table for the growth of
biomass power over the years is provided

below.

Table 7state wise grid interactive biomass power installed
capacity & potential in India
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9.1 Key Take Ways & Challenges

A combination of financial impetus and favorable policy focus
has provided impetus for biomass-power

development. There is scope for further incentivizing
biomass-power development, particularly through

agri-waste.

Growth in the sector is likely to be driven by captive biomass
and CHP application.

Inconsistent availability of bio-mass with a reasonable cost
structure acts as an impediment for the

competitive use of bio-mass for energy.

Difficult in managing of feedstock chain due to the unorganized
nature of the market poses a concern.

9.1 Factors That May Impede Growth

The biomass market is largely unorganized and little comfort
exists for securing fuel supplies by way of

contracts such as an FSA.

Biomass as a generic term includes various species and types,
some of which may require special

treatment before being used as fuel depending upon technology
being used, e.g. briquetting and/or drying.

Biomass price can typically be characterized as a low mean price
(INR1/kg) fuel with high seasonal

variations. Orders of various SERCs reflect the difficulty in
pricing biomass. Distributed availability of

biomass necessitates collection and transportation further
adding up costs.

States such as Bihar, Punjab, Rajasthan and Madhya Pradesh have
a catchment area approach to setting

up biomass power projects, which limit project size over a
defined area.

9.2 Recent Development

In June 2013, Haryana commissioned its first bio-mass project in
the Khurawata village of the

Mahendergarh district. Set up over 15 acres at a cost of INR 640
million, the 9.9 MW-project would

generate power using farm residue and comes up under the states
Renewable Energy Power Policy.

Senior scientist, Dr. S. Venkata Mohan and his group at IICT,
Hyderabad, have adopted a bio-refinery

approach and produced futuristic green fuels, bio-hydrogen and
bio-electricity. The team developed a

novel method to produce bioenergy and value-added products
through wastewater treatment.

A technology, termed Pyroformer container, has been developed by
scientists at the European Bioenergy

Research Institute (EBRI) of Aston University, the UK, under
collaboration with the Indian Institute of
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Technology (IIT) Ropar. The technology aims to eradicate
open-field burning in rural India. As part of

the project, Pyroformer will be used to heat agricultural waste
left after harvests in controlled conditions.

10.0 Other renewable energy technologies

The MNRE is proactively pursuing the development of other
renewable sources such as energy from

urban and industrial waste, geothermal energy and ocean energy
and alternative fuels such as hydrogen,

fuel cells and bio fuel. The Ministry is implementing
broad-based programs on these frontier

technologies, and has taken several initiatives to accelerate
their development and demonstration with the

participation of premier research and academic Institutions,
universities, laboratories and the industry.

11.0 Technology and Land

The unique nature of the wind industry in India with the project
developer, EPC vendor and O&M all

being provided by a single entity is likely to undergo a
significant change in the future with the entry of

new pure EPC players offering WTGs of varying capacities.

This poses significant challenges of land acquisition and
technology selection for developers proposing to

set up new WEG's.

Sustaining the growth momentum in wind-energy generation would,
therefore, require renewed efforts at

resource assessment, identifying new avenues for growth such as
offshore wind and facilitating the entry

of multiple wind energy equipment suppliers in the country. Such
initiatives could help reduce overall

costs and improve efficiency in wind generation.

12.0 Renewable Energy - Change Management & Key drivers For
Remaining

a Reliable & Lucrative Investment Opportunity in India

Energy security concerns: India ranks fourth and sixth globally
as the largest importer of oil, and of

petroleum products and LNG, respectively. Indias primary energy
consumption between 2007 and 2011

increased at a CAGR of 5.8%, from 18.8 quadrillion Btu to 23.6
quadrillion Btu. As a result of increasing

demand and stagnant domestic production, India now meets more
than 70% of its oil demand through

imports. Given the heightened competition for the procurement of
fossil fuels, the price of petroleum

products have been increasing and witnessed considerable
volatility in recent years. The increased use of

indigenous renewable sources is expected to reduce Indias
dependence on expensive imported fossil

fuels.

Government support: The government is playing active role in
promoting the adoption of renewable

sources by encouraging private sector investment and mandating
the use of renewable resources. It is

offering various incentives, such as GBIs and tax benefits to
encourage the use of renewable resources.
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