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Executive Summary

The manufacturing sector in India has been growing at a Compound Annual Growth Rate (CAGR)
(constant prices) of 7.3% over the past decade. But, the manufacturing output growth rate declined
in 2012 and 2013 (MOSPI, 2014a). Poor domestic and external demand, high interest rates and
infrastructure bottlenecks are the primary reasons for the reduced growth rate (Das, 2014)(KPMG,
2015). In 2013-14, manufacturing’s share in GDP was 14.9%, which was a 90 basis point decrease
as compared to the previous fiscal year (MOSPI, 2014b).

Despite this business leaders, and the industry in general share, a positive outlook. The Index of
Industrial Production exhibited a growth of 2.1% in 2014-15 (April-December), in addition to the
0.1% increase during the same period last year. Manufacturing output too increased by 3.9% and
0.4% respectively in the first and second quarters of 2014-15 (KPMG, 2015).

In 2011, the Government of India (Gol) announced the National Manufacturing Policy (NMP) which
aims to increase the share of manufacturing in GDP to 25% by 2021, and in the process create 100
million jobs (PIB, 2011). NMP is considered as one of the most comprehensive and significant
policy initiatives by the government for the manufacturing sector (PwC, 2012). Last year, Gol
announced the ‘Make in India’ initiative to encourage companies to manufacture their products in
India. The initiative focuses on job creation and skill enhancement in 25 sectors, including
electronic systems and renewable energy.

The Modi government recently announced ambitious plans to scale-up Renewable Energy (RE)
capacity, with targets of 100 GW for solar power and 60 GW for wind power. In this context, it
becomes imperative to assess the challenges of domestic availability and manufacturing of
different renewable components. An analysis of domestic manufacturing vs. import dependence
and formulation of a suitable response for affecting an enabling policy and regulatory environment
to address these challenges is also desirable.

India’s current Wind Turbine Generator (WTG) manufacturing capacity stands at around 12 GW
per annum. Twenty Original Equipment Manufacturers (OEMs) offer about 34 WTG models of
rating in the range of 225-2500 kW. The wind industry has been experiencing low demand over
the last 2-3 years (2011-13) and significant manufacturing capacity has remained underutilised. In
the solar photovoltaic (PV) industry, as of March 2015, India had approximately 1,386 MW of cell
and 2,756 MW of module manufacturing capacity. Although the cell and module manufacturing
CAGR has been 63% and 66%, respectively during the years 2007-14, it still falls short of the 4-5
GW by 2017 targets set by the Ministry of New and Renewable Energy (MNRE).

Support for RE and the manufacture of renewable technology components has been growing in
India. Gol, through its Jawaharlal Nehru National Solar Mission (JNNSM), Modified Special Incentive
Package Scheme (MSIPS), NMP and Make in India, has announced several measures and incentives
favouring renewable manufacturers. The National Wind Mission and Renewable Energy Law,
which are expected to be announced soon, also include a variety of measures that would benefit
domestic manufacturers.

This study comprehensively examines the manufacturing supply chain of different components
used in RE systems, especially wind and solar technology, in India. Over the past one and half years,
around 90 interviews were conducted across the solar and wind industry comprising
manufacturers, developers, system integrators, academicians and policy makers. A sourcing
strategy for these components has been identified based on macro-economic criteria, material and
resource constraints, techno-economic feasibility and international market dynamics. The report
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also proposes necessary policy and regulatory interventions to expand the supply of RE and create
a demand-side pull.

In wind technology, the study recommends that blades, generators and towers should be
manufactured indigenously in the short-term. Due to dearth of casting and forging facilities, hub
and rotor shafts are sometimes imported. These components can also be manufactured
indigenously as the demand for casts of larger sizes and availability of forging facilities increases.
Large bearings have low demand and can be imported in the short-term. However in the long-term,
manufacture of all the components can be indigenised.

Offshore wind could be the future of the wind industry, as proclaimed by several wind industry
experts. Currently, this sector is in its infancy in India, but is a mature industry in Europe and is
exhibiting higher growth in countries such as China. Offshore wind presents an exciting supply
chain opportunity for the already mature Indian wind industry. The study highlights salient aspects
of the global offshore industry and the opportunities that are in store for India.

In PV technology, crystalline Silicon (c-Si) and amorphous Silicon (a-Si) technologies were
evaluated. In c-Si technology, the analysis finds that India should focus on manufacturing glass,
encapsulant and backsheet in the short-term. Whereas, cells should be both manufactured
domestically as well as imported. In a-Si technology, in the near term, glass, encapsulant and
backsheet should be manufactured indigenously, whereas, silane should be imported. In the long-
term, the study recommends that all four components, in both c-Si and a-Si technologies, could be
manufactured indigenously.

In Concentrated Solar Power (CSP) technology, Parabolic Trough (PT) and Solar Tower (ST)
technologies have been examined. The analysis concludes that given the present manufacturing
conditions prevalent in India, Parabolic Mirror and Power Block in the case of PT, and Heliostat and
Power Block in the case of ST should be indigenously manufactured. Receivers for both
technologies should be imported. In the case of PT, Heat Transfer Fluid (HTF) should also be
imported. As recommended for wind technology, all the components for both the technologies
could be domestically manufactured in the long-term. This largely assumes that sufficient demand
for these technologies will exist in the future.

In conclusion, the study proposes several measures in finance, standards and benchmarking,
materials and technology and research and development to promote and support domestic
manufacturing in solar and wind technology. The study also suggests that measures and incentives
proposed in JNNSM, NMP, MSIPS and other government policies should be actively pursued. In
addition, interventions to address issues such as local content requirement, export promotion,
auxiliary industry promotion and logistical challenges (in the case of wind technology) have also
been proposed. A component-wise policy recommendation concludes the study.
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1 Introduction

According to the World Energy Outlook 2012, renewables make up an increasing share of primary
energy use, owing to government support, falling costs, CO pricing in some regions, and rising
fossil fuel prices. In the New Policies Scenario as highlighted in the report, electricity generation
from renewables is shown to triple from 2010 to 2035, reaching 31% of total generation. By 2035,
hydropower is shown to constitute 50% of renewables-based generation, wind almost 25% and
solar Photovoltaic (PV) 7.5% (solar photovoltaic (PV) generation is shown to increase 26-fold from
2010-2035) (IEA, 2012).

In recent years, the growth of Renewable Energy (RE) in terms of capacity addition, technological
development and cost reduction has been significant. The major bottlenecks for the development
of RE have been identified as high capital costs, variable nature of resource and challenges with
grid integration. But, RE is expected to achieve growth due to following market drivers:

e Energy security: Growing population and rising incomes will increase energy demand,
thereby causing energy prices to go up. This will also pose the risk of higher dependency on
the import a limited range of energy supplies.

e Future strategic positioning: The increase in oil prices since 2002 has put pressure on the
balance of payments of several developing countries?!. To reduce the current account deficit
and corresponding fiscal deficit, a shift from conventional to non-conventional energy
technologies is imminent.

e Industrial development: The global market in low-carbon and energy efficient technologies,
which includes RE products among other technologies, is projected to triple to USD 2.2 trillion
by 2020 (UNEP, 2013).

e Quality of environment: The shift from fossil fuels to RE sources can meet Greenhouse Gas
(GHG) reduction targets. Emissions in 2012 increased by 58% above 1990 levels. Under a
business-as-usual scenario, global GHG emissions are predicted to increase to 37 Gigatonnes
(Gt) annually by 2035. Regeneration can limit carbon emissions from energy production and
use, thereby potentially saving an equivalent of 220-560 Gt of CO; between 2010 and 2050
(UNEP, 2013).

e Employment and skill development: Investing in RE technologies also creates new
employment opportunities. In 2012, about 5.7 million people worldwide were estimated to be
working, either directly or indirectly, in the RE sector and another 16.7 million are expected to
be added by 2030 (IRENA, 2013). Estimates suggest that by 2030, 9.7 million people could be
employed in the bio-energy sector, 2.1 million in the wind sector and 2 million in the solar PV
sector (IRENA, 2013).

Global investment in RE decreased in 2013 by USD 36 billion, to USD 214 billion, which was a
decrease of 14% from USD 250 billion in 2012 and 23% from USD 279 billion in 2011 (a record
year) (BNEF, 2014). In developing countries, the decrease in investm