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ABSTRACT

Climate change has been identified as the one of the greatest challenges encountered by human
civilization in recent times. An effective instrument to promote sustainable development and mitigate
greenhouse gas emissions is use of renewable energy. The deployment of renewable technologies has
progressed remarkably since the last decade, spurred by innovation, competition and policy support, with
the total capacity crossing 1000 GW at the end of 2017, comprising about 540 GW of wind and 400 GW
of solar assets. Despite the significant progress made in terms of capacity deployment, their actual
contribution in terms of energy supply is not large enough to make any meaningful impact. Moreover,
their growth has been non-homogenous across regions, with spatial and temporal variations seen in terms
of capacity deployment, which may be on account of factors attributed to policies, technologies and

associated socio-economic and commercial aspects.

Though there exists a significant body of academic work analyzing renewable energy policies, the
literature lacks studies assessing the impact of non-policy variables on the growth of solar and wind
power sectors; the research gap is all the more acute in Indian context. These gaps throw up certain
questions which need a deeper assessment - Which drivers influenced the growth of wind and solar power
sectors? What are the reasons for variation in wind deployment across Indian states? Which national and
local factors influenced the outcome of solar auctions in India? What are the views of sector experts with
respect to the growth drivers as well as barriers? What kind of measures can ensure sustainable growth of

wind and solar power sectors?

To answer these questions, a comprehensive study has been conducted using both primary and secondary
data techniques. For the international analysis, focusing on Germany, India, Japan and the United States,
(which are among the top five countries in terms of renewable capacity deployment) panel data has been
utilized to identify key determinants impacting wind and solar power sectors. Likewise, the Indian wind
sector has been examined using panel data for the six windy states, followed by a region-wise assessment,



while the Indian solar sector has been analyzed using multivariate regression of data pertaining to
auctions related to utility-scale projects. Secondary research has been validated by primary survey of

Indian experts in order to harmonize the findings and come out with appropriate recommendations.

The international study found wind driven by energy security issues, while solar majorly driven by
commercial factors like ease of business and module prices; any sudden disruption in policy resulted in
boom-bust cycles. It found a muted impact of wind and solar addition on GHG emissions, possibly due to
continued dominance of fossil fuels, with a high share of non-electricity form of energy usage, coinciding

with a decline in generation of nuclear power in Germany and Japan.

With regard to the Indian wind sector, the study found its growth displaying temporal and spatial variance
across the six windy states, possibly due to the influence of several local factors. In the panel regression,
creditability of utilities reflected as a significant factor due to perceived risks of power curtailment and
payment delays. The average procurement cost (APPC) also reflected as a key driver as a high differential
between feed-in tariff (FIT) and APPC biased utilities from off-taking wind power. Quantum of FIT came
as a marginal factor as regulators cap returns on investment (with lower tariff being offered in areas with
high wind velocities). Percentage of wind potential harnessed in a state reflected negatively due to
saturation of good sites. Roads, required for moving large size machinery, came out as a key infra

variable. Disaggregated analyses revealed variations in some of the drivers across states.

Solar capacity targets and RPO came out as key drivers in the analysis of Indian solar auctions due to a
strong policy thrust; as in wind, performance of utilities echoed loudly. Module prices reflected
moderately due to plateauing in their price decrease and their declining share in the project cost. The
analysis showed tender spacing of four months or more leading to maximum tariff reductions. In the
primary survey of Indian experts, wind FIT and GBI as well as solar auctions and solar park were marked
as key policy instruments. Commercial variables like cost of funds and equipment price as well as

utility’s credentials also got high scores for both these sectors.



The study came out with some recommendations (1) Consistency in policies with a defined long-term role
of energy resources (2) Improvement in parameters related to business environment and market strategies

for utilities (3) Facilitating inter-regional trade of green power and tariff rationalization across consumers

(4) Spatially and temporally spaced tenders for allocating large contracts (5) Aggregation of energy

demand under different usage formats like heating, transportation and power generation

The study adds to the existing literature in terms of highlighting the influence of local factors and non-
policy variables on the growth of wind and solar power sectors in India, with a convergence observed
across both primary and secondary techniques. The recommendations may be perused to address the
current and emerging challenges faced by the wind and solar power sectors and accelerate their

deployment towards meeting the sustainable development goals as well as climate targets.
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