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Overview
Energy poverty is one of the biggest problems of our generation, impeding human progress in healthcare, education, transportation and industrialization. According to the Sustainable Energy for All’s Global Tracking Framework 2013, India has the largest energy poor population, with an electricity access deficit of 306.2 million people and a non-solid fuel deficit of 705 million people. It is also second only to China in the rate of improving access to energy, having electrified an annual average of 24 million people and provided 20 million a year with access to modern cooking and heating fuels since 1990 [1]. Simply increasing capacity of conventional energy may not be the socially optimal way to alleviate energy poverty due to the attendant issues of climate change and air quality problems, so renewable energies may be preferable 


[2-4] ADDIN EN.CITE . To address these concerns, India’s government announced the Jawaharlal Nehru National Solar Mission (JNNSM), which aims to generate 100 GW of solar power by 2022 [5], enough to serve half of its current energy-poor population and could increase its current solar share of total generation from less than 1% in 2014 to over 20% by 2022.

Economies benefit from having value added services conducted within their borders. Therefore JNNSM, launched in January 2010, a domestic content requirement (DCR) intended to stimulate the local industry is included – which initially required all C-Si modules deployed under JNNSM to be domestically sourced, but has been updated to require a quarter of all modules and cells be domestic. Studies reviewing the first iteration of the DCR have shown that these policies have not been effective in achieving their objectives of creating jobs in the manufacturing sector and increasing the competitiveness of the sector, instead, there has been a steady decline in competitiveness and firms simply imported technologies (thin film) not regulated within the policy [6, 7]. Comparing the Indian industry to the Chinese, these studies identify deficiencies in the Indian innovative system as being culpable for the decline in competitiveness.

Our work intends to extends the literature by examining India’s competitiveness in PV manufacturing since the policy and quantifying the dynamic welfare loss or gains under the current policy regime using a partial equilibrium model of India’s solar energy market. Additionally, we will report the opinions of experts in the Indian solar industry on what sort of policies best address the Marshallian market externalities intended to be corrected with Industrial policy and analyse the possible partial equilibrium effects of candidate policies recommended. 
Methods

Our literature review includes a description of the solar industry and the use of industrial policy. Sources included journal articles, conference proceedings, books and grey literature on the subject.  An RCA analysis of key components within the value chain is conducted to identify the current state of international competitivenes in the industry. Expert elicitation of relevant industry and government stakeholders were completed during a 10 week internship by the presenting author (T. Oluwatola) at the Center for Science and Technology Policy, Bangalore to highlight to key barriers to domestic competitiveness in solar PV manufacturing and identify key policy recommendations. A cost benefit framework is then used to analyze main candidate policies for promoting the domestic industry.
Results

This paper will cover a few aspects of our ongoing research. First, we describe the ongoing literature review and revealed comparative advantage (RCA) analysis that are being used to understand India’s competitive position in solar manufacturing across the various segments of the supply chain. This information is used to understand India’s product space and comparative advantage in solar manufacturing (across the value chain) as well as complementary sectors such as semiconductors and electrical machinery. 
Second, the results of expert elicitation are used to discuss potential alternative policies to address Marshallian externalities. Experts were asked to provide information on policies that could stimulate the domestic industry, what parts of the value chain Indian policy makers should focus on, what are the drivers of innovation and how government could assist in tackling challenges such as lack of agglomeration economies, capital market imperfections, international competition, coordination and sequencing. 
Third, interim case studies being used to illustrate and estimate qualitative benefits of a domestic industry based on expert elicitation are discussed as well as broad costs of key policy recommendations for promoting the domestic industry. A framework for analyzing and computing a partial equilibrium model of the market is also discussed.
Conclusions

This work aims to inform policy makers on the costs and benefits associated with green industrial policy in the solar PV manufacturing industry within India. The analysis also aims to suggest targetted direct and indirect policies help India better take advantage of its high domestic demand push to acquire significant learning by doing advances. This could be important not only in reducing energy poverty but also building a green industrial base in the process.
This research is based upon work supported by the Solar Energy Research Institute for India and the U.S. (SERIIUS)
References
[1] SE4ALL U.  Sustainable Energy for All (SE4ALL) Global Tracking Framework 2013.

[2] Jacobson MZ. Review of solutions to global warming, air pollution, and energy security. Energy & Environmental Science. 2009;2(2):148-73.

[3] Stern NH, Treasury HMs. Stern Review: The economics of climate change: HM treasury London, 2006.

[4] Timilsina GR, Kurdgelashvili L, Narbel PA. Solar energy: Markets, economics and policies. Renewable and Sustainable Energy Reviews. 2012;16(1):449-65.

[5] MNRE.  Ministry of New and Renewable Energy, Government of India 2010.

[6] Sahoo A, Shrimali G. The Effectiveness of Domestic Content Criteria in India’s Solar Mission. 2013.

[7] Shrimali G, Nekkalapudi V. How Effective Has India’s Solar Mission Been in Reaching Its Deployment Targets? Economic and Political Weekly. 2014;49(42).



