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B research article

Policy making for renewable energy in India: lessons
from wind and solar power sectors
ANKUR CHAUDHARY*, CHETAN KRISHNA, AMBUJ SAGAR

Department of Humanities and Social Sciences, Indian Institute of Technology Delhi, New Delhi, India

It is clear that developing countries will have to be part of the global mitigation effort to avoid ‘dangerous climate change’, and,
indeed, many of them are already undertaking significant actions on multiple fronts to help address this problem, even if they
have not yet taken on legally binding commitment under the United Nations Framework Convention on Climate Change
(UNFCCC). Since the deployment of GHG-mitigating technologies is already a significant part of this effort and likely to be even
more so in the future, drawing lessons from existing programmes can help accelerate and enhance the effectiveness of this
deployment process. Accordingly, this article aims to examine the deployment of wind and solar power in India, paying specific
attention to the role of public policy in incentivizing and facilitating this deployment, how these policies have evolved over time,
what has shaped this evolution, and what the learning has been over this period. Through this analysis, the intention is to draw out
key lessons from India’s experience with deployment policies and programmes in these two sectors and highlight the issues that
will need to be given particular consideration in the design of future domestic policies and international cooperation programmes
to enhance the move towards climate-compatible development in India. Many of these lessons should also be relevant for other
developing countries that are attempting to balance their climate and developmental priorities through the deployment of
renewable energy technologies.

Policy relevance
For developing countries, such as India, that are expected to enhance the pace of climate change relevant action in the coming
years, an informed policy design within this domain is crucial. This paper analyses the evolution of two climate relevant sectors
within India, exploring the factors and imperatives shaping the pertinent policy framework over the years, offering insights into
specific developing country constraints and considerations. A better understanding of policies (and their drivers) that have played
a role in deployment of low-carbon technologies as discussed in this paper will be useful towards the design of future domestic
policies and international cooperation programs to facilitate a more efficient and effective move towards climate-compatible
development.

Keywords: capability building; climate change mitigation; climate change policies; developing countries; India

1. Introduction

There is clear consensus that avoiding dangerous climate change will require deep reductions in global

GHG emissions in the near future. This will require reorientation of the emissions trajectory of not just

industrialized countries but also many developing countries that as a result of their economic develop-

ment have become significant emitters and whose emissions are projected to grow as they continue to

meet the developmental needs and aspirations of their populace. Equally importantly, as these
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developing countries grow economically and expand their infrastructure, it is imperative that they avoid

being locked into a high-emissions pathway and therefore transition towards a low-emissions trajectory.

In fact, driven by a range of factors – the large rise in their emissions as a result of the remarkable

economic growth of many of these countries (Peters et al., 2012); a recognition of their own vulner-

ability to climate impacts and therefore understanding the importance of contributing to addressing

the problem (Rong, 2010); and international political pressure to undertake climate action – many

developing countries have started taking significant steps to mitigate their GHG emissions, even in

the absence of a ‘global deal’ (Kartha & Erickson, 2011).

However, policy making in the climate mitigation space is that much more challenging for

developing countries, given their relatively limited economic, technical, and institutional capabilities.

Given the urgent nature of the climate problem and the crucial role of mitigation within developing

countries in the coming years, it is imperative to develop a better understanding of how mitigation-

relevant policy is being made in developing countries and identify the key issues – drivers, tensions,

and barriers – and lessons from past and recent experiences so as to strengthen and accelerate their

mitigation efforts.

Towards this end, this article focuses on two sectors in India – wind and solar power – as case studies.

Through an examination of the historical trajectories of these sectors, the aim is to understand the fol-

lowing questions: (1) over time, how has public policy incentivized and facilitated the deployment of

wind and solar power in India, (2) what major factors have shaped these policies and their evolution,

and (3) what has been the learning within the policy-making domain over time. With this analysis, the

intention is to draw out key lessons from India’s experience with deployment policies and programmes

in these two sectors and highlight the issues that will need to be given particular consideration in the

design of future domestic policies and international cooperation programmes to enhance the move

towards climate-compatible development in India.

Although the case study method followed in this article, like all social sciences research

methods, calls for methodological tradeoffs, it is useful in providing a good understanding of a

complex issue while contributing to the experiential knowledge in the subject (Flyvbjerg, 2011). The

article looks at inferences derived from documentary analysis and key-informant interviews that are

descriptive rather than causal, while adopting an exploratory rather than confirmatory approach,

thus adhering to the methodological considerations for case studies proposed by Gerring (Gerring,

2004).

To aid a more informed discussion in the following sections, Section 2 provides a quick overview of

the Indian context within which our sectorial case studies (and their actors) are embedded.

2. Renewable energy policy making in India: understanding the context

Energy policy in India is broadly focused on providing a firm platform for rapid industrial growth,

providing modern energy services to the populace and increasingly responding to climate change miti-

gation effort (IEA, 2012), and enmeshes these priorities within the overarching theme of energy secur-

ity. In this section, a brief expansion on the macro-economic and institutional context to these issues is

presented.
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2.1. Economic liberalization
Both energy demand and GHG emission growth in India owe their roots to the country’s high growth

over the past two decades, which began with a series of far-reaching reforms enacted in the 1990s.

During this period, India’s strategy transformed from an inward-looking one, seeking self-reliance

and marked by socialist policies and regulation to a strategy that encourages greater market orientation

and international participation. Reducing trade barriers and inviting foreign investment, a number of

sectors were de-regulated, and financial and fiscal reforms were introduced to encourage competition

and private-sector participation. Many sectors, especially IT, pharmaceuticals, and some manufactur-

ing subsectors such as automobiles, thrived under this regime (see Aghion, Burgess, Redding, & Zili-

botti, 2008; Goldar & Kumari, 2007; Das et al., 2012). Since then, a steady rise in gross domestic

product (GDP), the concomitant decline in poverty rates, and the increase in total factor productivity

has shaped a powerful industrialization-based growth narrative in India that takes prime position in

national policy making. At the same time, thanks to its federated governance structure and consider-

able diversity, a number of states in India provide their own unique ‘ecosystems’ for business, invest-

ment, and policy making. Additionally, while there has been some Schumpeterian growth, innovation

itself has only recently become a policy prerogative and is now seen as an explicit factor in policy

making across a variety of sectors.1

2.2. Persistent energy shortages
For many decades now, the dominant objective guiding India’s energy policy has been energy

sufficiency to meet its industrialization-fuelled growth and provide power to an ever-growing popu-

lace, and – crucially – energy security. Even today, over 300 million people in the country live

without access to electricity, and in 2012–2013, the deficit between demand and availability

touched 6.7% of total production. Indian energy policy has relied on pushing domestic production

of coal and thermal power (which now makes up nearly 70% of its primary energy supply; Ministry

of Power, 2013) and large hydropower (contributing nearly 17%) to meet demand. Renewable

energy in India, as of now, contibutes only a minor fraction (�10%) to the overall power

generation.

Projections show that, by 2030, India may have to import between 29% and 59% of its required

energy (Planning Commission, 2013), of which about one-third will be oil, putting a heavy burden

on the exchequer. As an international price taker in the markets for oil and coal, with only 0.4% of

the world’s known oil reserves and almost none of the world’s nuclear power reserves, India is

exposed to a significant number of geopolitical shocks and risks. This situation came into stark

focus in the 1980s during the global oil crisis and since then has been a dominant concern, conti-

nuing to shape the energy and particularly the renewable energy landscape of the country. Thus,

providing access to energy services to the variety of consumer classes in a reliable manner has in

the past been a central pillar strongly shaping renewable energy technology deployment (and con-

tinues to do so).

2.3. The governance framework
In meeting this energy challenge, India relies on an institutional framework that spans six different

ministries2, of which the Ministry of New and Renewable Energy is the smallest. Energy is a concurrent

60 Chaudhary et al.
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subject and the responsibilities for policy making are shared between the federal (central) and state-

level governments. The administration of power within each state is the purview of the concerned min-

istry and the state-owned electricity boards that oversee generation, transmission, and distribution.

Both at the federal level and the state level, public-sector undertakings provide the vehicles for these

activities and these entities command a sizeable market share across the value chain from production

to distribution. In addition, there is a regulatory machine through the Central and State Electricity

Regulatory Commissions that is responsible for overseeing the functioning of these bodies and for

tariff rationalization.

2.4. The climate issue
As a developing country, India (which is a signatory to the United Nations Framework Convention on

Climate Change (UNFCCC) and has ratified the Kyoto Protocol) has long defended the principles of

common but differentiated responsibilities towards climate mitigation that are enshrined in the

UNFCCC (UN, 1992). It has also called for greater action by developed countries, while resisting the

pressure on emerging economies to agree to binding emissions reductions (Rajamani, 2009; Vihma,

2011). The argument is both ethical and practical – emission reductions would negatively impact

the development of poorer countries, which also have had a much lower contribution to the historical

accumulation of GHGs in the atmosphere. Furthermore, developing countries often have only limited

financial and technical resources to develop and deploy low-carbon (but more expensive) technol-

ogies. However, within small clusters of the Indian academic elite and civil society, climate mitigation

dialogue and emission abatement research had been going on, although much of its focus was on estab-

lishing the scope of the climate problem and India’s contribution to it, and comparatively less on the

renewable-energy policy dialogue (see Kandlikar & Sagar, 1999).

However, with the signing of the Kyoto Protocol and the emergence of the Clean Development

Mechanism (CDM), a new regime began that led to the first clear point of integration between

energy and industrial policy and climate change concerns. It is also telling that firms, witnessing a

business opportunity, played a larger role in bringing in the CDM mechanism than Indian policy

makers taking responsibility for mitigation action (Michaelowa & Michaelowa, 2012; Shukla, Balasu-

bramaniam, & Yajnik, 2004). The intransigence of the Indian defensive negotiating position in inter-

national climate dialogue underscores this. It was also in this period that social scientists, civil society,

and the popular media promoted the story of renewable energy as a potential tool for mitigation (e.g.,

Sathaye, 2006; Sathaye et al., 2007), which became a moderately popular dialogue that some policy

makers adopted (Dubash, 2013). At this time, state-level energy policies also first began to mention

carbon emission reduction as one of the objectives for promoting renewable energy (see Maharashtra

policy, 2003, Gujarat, TN, Karnataka). Thus, in the 2000s, there was a small growth of interest in

climate-related concerns.

More recently, as the country’s GHG emissions increased (as with other major economies), there was

a shift in India’s climate policies, led by a variety of actors (for more details see Dubash, 2013). These

included a public commitment that per capita GHG emissions in India will never exceed those of

the Organisation for Economic Co-operation and Development (OECD) nations, followed by a volun-

tary pledge to ‘reduce the emission intensity of its GDP by 20 to 25% by 2020 in comparison to the 2005

level’. India has also launched a major National Action Plan on Climate Change (NAPCC) comprising

Policy making for renewable energy 61

CLIMATE POLICY

D
ow

nl
oa

de
d 

by
 [

U
C

 B
er

ke
le

y 
L

ib
ra

ry
] 

at
 1

0:
55

 3
1 

O
ct

ob
er

 2
01

7 



eight missions, including one on energy efficiency and one on solar energy. Many of the missions

under the NAPCC built on programmes that were already in place or under way (given that renewable

technologies such as wind and solar have been supported by Indian policies since the 1980s) with a

view to addressing concerns of energy security, rural access, and power shortages, among others. A

growing stream of literature (Chaudhary, Narain, Krishna, & Sagar, 2014; Dubash, 2013; Michaelowa

& Michaelowa, 2012) attempts to detail the myriad motivations and primary concerns of the

various actors who continue to shape India’s climate change agenda within the domestic and inter-

national spheres. It must be noted that, given the central and historic role of India’s Ministry of New

and Renewable Energy in driving wind and solar power, and the present trend to link them with the

climate narrative, the subtleties of other forces shaping this linkage are only now becoming more expli-

cit. The sectoral stories of the following sections detail some of these influences.

3. Wind power: slow evolution and progress

Wind power is the oldest sector within the country’s renewable energy landscape (apart from large and

small hydro) and currently contributes approximately 20 GW to the national power generation

capacity and about 1% of the total power generated (see GWEC, 2012) (Figure 1).

Here, we examine the particular trajectory of policy learning and evolution in this sector, touching

on the patterns of technology deployment and the development of firm-level capabilities that have

borne influence (Table 1).

Figure 1 Installed wind energy capacity in India (1198–present)
Source: Global Wind Energy Council (2011, 2012).
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3.1. Phase 1 (pre-1990): early exploration
Wind energy policy in India can be traced back to the early 1980s, when the Department for Non-Con-

ventional Energy Sources (DNES) led the exploration for alternative energy sources. The national objec-

tive was to improve India’s energy security situation, which had been perilous during the global fuel

crisis in the 1970s and even subsequently, with India suffering from serious energy shortages.3 The

DNES planned a multi-pronged approach, ranging from resource assessments, creating ties with

countries with a developed wind power industry, and developing local demand. Policy efforts in this

period were focused on creating the right ecosystem to engage heavy industries and to explore the

deployment of wind power. The Danish International Development Agency (DANIDA) and appropri-

ate financial instruments through the creation of the Indian Renewable Energy Development Agency

(IREDA) enabled technology transfer. A series of demonstration projects in resource-rich states fol-

lowed. IREDA, which was seeded by funds from the World Bank and the Asian Development Bank,

Table 1 Evolution of the Indian wind sector along different dimensions

Dimensions Pre-1990 1991–2000 2000–2008 2009–present

Primary policy

objective

Energy security Energy security Energy security Energy security, climate

change

Technology cycle

focus

Demonstration, resource

assessment

Deployment (mainly

toward captive

generation)

Deployment and

development of

manufacturing

Deployment, performance

and R&D

Primary policy

instrument

Grants for pilot projects Tax breaks and

holidays

Tax breaks and

holidays, preferential

tariffs

Generation-based

incentives, tax breaks,

preferential tariffs

Policy driving

institution(s)

DNES MNES MNRE MNRE

International

knowledge

linkages

Limited to demonstration

support

Firms level (licensing,

joint ventures)

Firms level

(acquisitions)

Global integration

Nature of market Policy-driven Institutional user-driven Manufacturer-driven Manufacturer and

developer driven

Domestic

innovation

capabilities

Absent Limited Significant Globally integrated

Financing State-led (with multilateral

assistance)

Private sector-led Banks, NBFCs (private

and public), SIDBI

Capital markets dominted

Technology (type

and maturity)

Three-bladed/

asynchronous/ fixed pitch

(55 kW)

Variable pitch (250 kW) Variable pitch (800 kW) Synchronous/gearless/

direct drive (1–3 MW)

Note: NBFC, non banking financial company; SIDBI, small industries development bank of India
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funded India’s first commercial project in 1989, thus signalling the birth of a domestic wind power

sector.

3.2. Phase 2 (1990–1999): an emerging sector
During this period, policies increasingly focused on engaging with Indian industry, although the

results were mixed. Continuing its bid to engage stakeholders, the DNES (after 1992 becoming the

fully fledged Ministry of Non-Conventional Energy Sources, or MNES) negotiated with the Ministry

of Finance to extend a federal tax break (100% accelerated depreciation (AD)) for investments in renew-

able energy assets, a measure that proved instrumental for the growth of the sector in the coming years

(Rajsekhar, Van Hulle, & Jansen, 1999). Cognizant of the need for other technical measures to ensure

viability, the MNES took advantage of reforms in the power sector (as part of the overall post-1991

reform and restructuring of the Indian economy) to introduce the grid power policy of 1993–1994.

This set the stage for four important instruments to enable and facilitate deployment – feed-in

tariffs, ‘banking’ of energy4, ‘wheeling’ of power (the latter two were novel concepts in India at the

time), and third-party sale of power (to end-users rather than utilities and transmission companies).

The other policy objective, implicit within these plans, was to encourage private-sector participation

and establish a base for manufacturing wind-power systems, which also tied in with the larger

macro-economic objectives of liberalization and privatization. This objective was explicit in the

high tax rates for turbine imports and lower tax rates for component imports.5 A period of licensing

agreements and joint ventures followed, and in the 1990s the publicly owned Bharat Heavy Electronics

Ltd, which had been the sole supplier of wind energy generators since 1980, was joined by newer

entrants. While 1995 saw the founding of soon-to-be local giant Suzlon, foreign firms such as

Vestas, Micon, and Enercon joined hands with RRB, NEPC, and other domestic companies to enter

the market in response to better demand growth.6

On the demand side, owing to the high commercial tariffs and uncertainty associated with public

power supplies, a number of growing industries began to look for ways to hedge against uncertainty

(see Dubash & Chella Rajan, 2001). Wind power offered a captive-generation option, which, thanks

to the extended tax break, became doubly attractive, and investments grew steadily. This model of

‘captive generation’ projects continues to the present day.

Policy makers did not, however, anticipate the adverse effects of a capital-subsidy-based demand

driving policy. As incentives (such as AD and generous tax breaks) were geared towards capacity instal-

lation rather than performance, there was little incentive to enhance technical or operational perform-

ance; consequently, this limited the adaptation of core technology for local conditions. Manufacturers,

whose services typically consisted of project development and acquiring resources, left customers with

little choice as to the technology. Thanks to inappropriate technology and other factors (see Rajsekhar

et al., 1999, for a more detailed discussion), investments fell and a shakedown occurred. This, however,

paved the way for unprecedented success in the next decade.

3.3. Phase 3 (2000–2008): rapid expansion
In this period, wind power benefited from a series of sweeping reforms in the power sector, beginning

with the Electricity Act of 2003, which created the institutional framework and division of responsibil-

ities between the federal and local governments in existence today. In principle, the Electricity Act

64 Chaudhary et al.
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supported the need for ‘preferential tariffs’ for renewable energy in order to promote investment. The

MNES (subsequently renamed again as the Ministry of New and Renewable Energy, MNRE) created a

niche for renewables by working with the Ministry of Power, mandating that state governments take

a greater role in the promotion of renewables (see Ministry of Power, 2004, 2005). In order to

develop renewables alongside conventional power, it was determined that the newly created regulat-

ory machinery within the states should be responsible for promoting renewables within the states’

power sectors. The stated policy focus in this period was still driven by firm-level desire for dependable

energy supplies, but also increasingly incorporated industrial development as manufacturing boomed.

A number of states, notably Tamil Nadu, Karnataka, Rajasthan, and Maharashtra, all with the

best-quality wind resource, responded positively initially by strengthening their infrastructure, provid-

ing cheap wheeling and banking incentives, and extending attractive, preferential tariffs to wind

power projects. Empowered by the Electricity Act and with a vision to promote renewables in the

long term, Maharashtra’s regulators also drew up a seminal order for feed-in tariffs that became one

of the cornerstone instruments of the wind power industry in this era. In order to attract private invest-

ment, feed-in tariffs were to be calculated (and periodically revised) on a ‘cost-plus’ methodology, guar-

anteeing a minimum return on investment for investors that would match other investments in the

Indian market.7 Another important innovation was the introduction of a renewable purchase specifi-

cation, based on the Renewable Portfolio Standards followed in other countries, to create a stable, pre-

dictable market demand. The MNRE, which shared connections with the regulators in various states,

quickly adopted this, lobbying for its introduction within the National Electricity Policy of 2005

(ensconced within the Electricity Act), thus making it mandatory for all states to procure a percentage

of power from renewable sources. Other states therefore followed Maharashtra’s example, although the

introduction of incentives at the state level was sporadic, and investments in wind (and their nature)

Figure 2 Statewise installed wind power capacity
Source: Indian Wind Energy Association (2014).
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varied greatly with state-level conditions (see, e.g., GWEC, 2009, 2010, 2011, 2012; IRENA-GWEC,

2012). This period resulted in a gradual move away from the purely captive generation model to an

equally lucrative model of selling power to the state utility under feed-in tariffs. Various firms in

sectors such as agribusiness, textiles, trading among others invested in wind power plants diversifying

from their core business. By 2007, nearly two-thirds of annual installations were taking place under a

fixed feed-in tariff regime.8

In addition, for the first time, state policy measures mentioned climate change as a concern,

although energy sufficiency still took prime position.9 Often, the primary forces behind such measures

were ‘bottom-up’ in nature rather than a ‘top-down’ policy push by the federal government. Maharash-

tra, for example, set up a ‘Green Energy Fund’ was set up by various means of coordination between the

local regulators, the state department of energy, and the state renewable energy nodal agency (see

MEDA, 2006), and helped provide funds for strengthening the grid infrastructure for wind projects

(although its main focus was another sector). The fund was financed mainly by a cess based on a ‘pol-

luter-pays’ principle by taxing heavy industries. The prime movers of this measure clearly cited climate

change mitigation (along with energy security) as a concern.10

In this period, with the increased role of the regulator, wind turbine manufacturing firms also played

a role as active participants in the regulatory processes and hearings, both as individual firms and,

vocally, through manufacturers’ associations.11

A further fillip to demand creation came from India’s ratification of the Kyoto Protocol in 2002 and

the subsequent creation of the National Clean Development Mechanism Authority. Indian business

lobbies in particular took note of the benefits that the CDM and ‘green business’ could provide to

local markets (see Shukla et al., 2004).

With a greater number of positive policies in place after the power sector reforms, foreign manufactur-

ing firms in the wind industry (such as GE, Enercon, and Wincon) saw a growing market and introduced

improved technology solutions, although these were still far from the frontier in other countries

(Haselip, Nygaard, Hansen, & Ackom, 2011). Others (such as Elecon and Gamesa) entered what they per-

ceived to be an attractive destination (see Haselip et al., 2011). As a whole, technology improved in the

industry due to learning from the previous phase and steps taken by the government to set better stan-

dards. The industry, meanwhile, responded through better technology brought by foreign firms and

serious local competitors (see Rajsekhar et al., 1999, for a detailed account of lessons from the previous

phase; see Lewis, 2007, 2011 and Kristinsson & Rao, 2008, for policy focus on improving technology).

Additionally, these firms localized the manufacture of many of their components within the country

to take advantage of the lower labour and utility costs. On the flip side, Indian firms became increasingly

global. Some became technology licensees of smaller foreign firms (examples include Leitner-Shriram

and Pioneer Wincon). Suzlon, meanwhile, completed a series of acquisitions and licensing agreements

(notably Hansen Transmission International Ltd, Aerpac BV, and REpower Systems) and developed man-

ufacturing and research capabilities for all key components of wind turbine systems. Its share of revenue

from international sales grew to approximately 80% by 2007, with 10.5% of the global market in addition

to capturing 55% of the local market (see Lewis, 2007, 2011). Between 2003 and 2008, the Indian wind

power industry was among the fastest growing in the world, with a mean annual growth rate of nearly

35%.

During the latter part of this period, several factors motivated a reexamination and refining of the

relevant policies. In the first place, despite the entry of many firms, the manufacturing industry had
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become increasingly oligopolistic, with the focus on providing adequate services outweighing the

focus on plant performance.12 A number of factors contributed to this. First, for most investors, the

decision to invest in wind was derived from tax credits and the tax-free sale of electricity – these inves-

tors came in all forms and sizes, made their investment decisions near the end of the year, and expected

turbines to be set up within the quarter. The speed of project execution and the ability to provide ser-

vices across the value chain became crucial (Lewis, 2007, 2011; Shah, 2012). Second, the market was

price-sensitive, and profits for manufacturers (who were also turnkey service providers) were actually

low. The profits in the value chain belonged to specialized equipment vendors, and those manufactur-

ing firms who could supply at low cost and spread the risk and cost reduction across the supply chain

did better.13 Third, managing relationships with truculent state electricity boards (on issues such as

infrastructure provision) and reacting quickly to state government policy changes was a challenge.14

Suzlon, Vestas, and Enercon (the latter two were also the world leaders in terms of market share at

the time) managed these factors well. Together, they commanded 98% of the market by 2005

(Lewis, 2011), forcing prominent firms such as GE, who were looking only at turbine quality to

compete, to effectively exit.15 In addition, these firms managed a ‘wind estate’ model; securing large

swathes of quality land in wind-rich sites, they would develop the area and sell individual pieces as

‘projects’ to investors. In this scenario, speed and first-mover advantage to secure good sites and clear-

ances from the authorities was quite crucial, and in order to capture demand, manufacturers often

over-committed, operating aggressively and on thin margins, borrowing heavily on their balance

sheets to sustain growth – again, something that only the largest firms could do well (Shah, 2011).

This led to a natural monopoly.

Despite the rapid growth in capacity (see Figure 2), a second factor was that generation and gener-

ation efficiency remained far below expectations, whereas in other countries like Germany and

Denmark it improved significantly (Haselip et al., 2011; Narain, 2008). The reasons for this lie in the

nature of the market described above, which valued services and tax benefits over better turbine tech-

nology (Jamwal & Lakhanpal, 2008). Third, in the international climate dialogue, India had begun

facing increasing pressure to comply with emissions reductions targets. This provided an opportunity

for a fairly mature sector to play a larger role. Together, these factors prompted a refining of the policy

approach towards wind.

3.4. Phase 4 (2009–present): reflection and evolution
The investments in Indian wind power peaked between 2008 and 2010 (Figure 3) as earlier policies

came to fruition and the demand for CDM projects increased after 2007,16 driven mainly by the

EU’s announced commitments for GHG emissions reduction.

With this growth in installed capacity, wind gained greater prominence in national policy making17

and made its way into strategic considerations in the 11th National Five Year Plan (Planning Commis-

sion, 2007) and the High-Level Expert Group on Low Carbon Strategies for Inclusive Growth (Planning

Commission, 2011). At the same time, the NAPCC announced the introduction of an alternative

market to promote renewables by making Renewable Purchase Obligations (RPOs) mandatory at the

state level and introducing tradable Renewable Energy Certificates (RECs; PMCCC, 2009). Although

this created some excitement in the market, wind power was conspicuous in its absence as a

‘mission’ in the NAPCC, which does cover other segments such as energy efficiency and solar.
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A second prong of the policy approach was led by the MNRE and industry representatives. In

response to some of the concerns about low performance in the previous phase, in 2008 the MNRE

announced a generation based incentive (GBI) and renewed commitments to infrastructure provision

(GWEC, 2009, 2010) in an attempt to shift the policy focus towards power generation rather than

simply generation capacity addition. This, together with higher tariffs in a number of states and

expected growth in the REC market, made wind particularly attractive for a growing group of large

independent power producers (IPPs), who relied on massive economies of scale and sale of power as

their primary revenue source and raison d’être (see Balasubramaniam, 2012; Ghosh et al., 2012). A

spurt of capacity addition occurred between 2009 and 2012 and a number of new IPP ventures were

formed, or existing ventures expanded.

Many of these firms, which act as vehicles for large deployments of capital from foreign investors,

also possess capabilities in project development, and are thus weakening the existing monopoly in

the manufacturing sector by separating project development from turbine supply (Pearson, 2013).

Although the share of IPP investors in new installations in wind is still small at less than 35% in

2012–2013 (GWEC, 2012), there was a marked shift in the market18 (Pearson, 2012a). Suzlon and

Vestas, two firms specializing in turnkey projects, commanded a combined market share of 74%

in 2005, which dropped to 44% in 2012 (Pearson, 2012b) (Figure 4). Other factors for this decline

include the unsustainability of the growth-focused turnkey model, which promoted heavy borrow-

ing and poor liquidity, and the poor financial health of these firms globally (Pearson, 2012b;

Shah, 2012).

Figure 3 Wind power investments and incentives within India
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As demand from the IPP players increased, and higher-quality wind sites became scarcer, the market

began shifting to a generation quality focus, lending a competitive advantage to technology-intensive

firms focused on developing machines better suited to India’s unique low-speed regimes.20

The impact of these policies was significant. In levelized-cost terms, wind in India is now competi-

tive with traditional coal-based power (Singh, Cosgrove, Robins, McLoughlin, & Shrivastava, 2013) and

additional signs of maturity can be seen from the recent introductions of compulsory-scheduling grid

codes and revised tariff orders. The attention received by the sector was also reinvigorated when recent

reassessments of resource potential (Phadke, 2012) indicated far higher estimates than previously

thought possible (although recent estimates suggest a more moderate enhancement of the potential).

On the other hand, policies such as the RPOs and RECs met with significant problems in implemen-

tation, denting growth (Shrimali, Tirumalachetty, & Nelson, 2012).

An adverse effect of perceived maturity was false confidence – policy makers expected that the

minimum rents to attract investments into this sector were now present.21 A new tax code was intro-

duced in 2011 that discontinued the depreciation benefits for turbines. The Ministry of Finance, in par-

ticular, vocalized discomfort with AD projects22 because of the reputation they had developed in the

past for poor performance, after having fallen under scrutiny (see, e.g., Narain, 2011). In addition,

the GBI, which was a test run between 2009 and 2012, was also discontinued (another reason was

also that India’s fiscal climate deteriorated in the period 2010–2012).23 The results were catastrophic

(Frankfurt School – UNEP Centre/Bloomberg New Energy Finance, 2013). However, after significant

Figure 4 Evolution of the wind turbine manufacturing sector in India19

Source: Pearson (2012a, 2012b).
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lobbying on the part of industry lobbies, the decision on GBI was reversed and the AD is set to follow

suit (Ramesh, 2013). Thus, while the multi-pronged policy approach was successful in attracting invest-

ments, problems in implementation remained and both the REC and RPO market remain far from suc-

cessful (Shrimali et al., 2012).

As seen earlier, climate change may not have been a direct driver for wind energy policy (except from

the investment perspective through the CDM) in India. However, wind power has seen increasing

inclusion in the national climate change narrative (the draft 12th National Five Year Plan recognizes

the benefits of wind power both from a climate change and industrialization perspective), acknowled-

ging the potential for building a national capability as well as the need for introducing an integrated

wind policy in the form of a National Wind Mission (Planning Commission, 2013). Although a time-

line has not been assured, an announcement in the near future remains a tantalizing possibility for a

historically significant sector.

Some specific observations have emerged from this experience that are outside the scope of this

article, but are notable from a policy-making perspective. First, R&D and knowledge flows, which

were implicitly left up to the market, seem to have got into their stride thanks to a good mix of instru-

ments and, crucially, global firm-level linkages24 (see Lema & Lema, 2012; Lewis, 2007; Haselip et al.,

2011; Kristinsson & Rao, 2008). Of course, global maturity in the wind sector and increasing pressure

from low-cost shale gas has also helped, and the fact that India is still a unique, unsaturated market in

terms of its size and low-speed regimes. As such, there now seems to be better integration, both in terms

of policy and (consequently) market forces, of technology innovation and demand.

Second, financing in the wind sector has also reflected its relative maturity in India; although inter-

national financing bodies have played a large role in the past, not only are debt terms now available

without premiums on technology and other risk factors, but firms are also able to dip into capital

markets to raise funds (see Nelson, Shrimali, Goel, Konda, & Kumar, 2012). On the public sector

side, however, funding for some crucial elements, such as grid infrastructure for remote wind sites,

still remains in short supply.25 Although infrastructure as a whole is a bottleneck in India, there are

still political economy issues for wind at the state level, the most crucial of which may be that State

Electricity Boards do not easily allocate funds for providing connectivity for renewable energy projects,

or do so with significant delays.26

To sum up, although in the early years wind power in India was driven by energy security concerns,

firm-level actions and multiple policy imperatives have contributed significantly to shaping the sector.

However, significant gaps still remain that may require policy intervention or, at the very least, sys-

temic research for policy learning. Finally, in recent years, as the climate debate has gained prominence

and the need for climate action has become urgent, we see an integration of this motivation in policy

makers’ actions.

4. Solar power: new kid on the block

A range of factors impact climate change mitigation action within any country. Although the overall

policy environment, country capacity, and other macroeconomic and structural issues play their part,

questions of technology maturity, international market conditions, as well as strategic imperatives,

also play an important role, especially in the choice of mitigation pathways and technology
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options. These factors have a bearing on not only the nature and efficacy of climate change policies, but

also on the players that participate in the sector. Moreover, such factors also decide the nature and

scope of the technology linkages that any climate change mitigation sector develops internationally.

In this regard, the Indian solar sector, with its unique politico-economic roots, international depen-

dencies, climate change mitigation linkages, and perceived strategic importance, provides a fertile

ground for exploring the various facets of climate change mitigation action in India. Within this

section we look at the evolution of solar sector policies within India, highlighting policy learning

over the years and the various actors (and their motivations), as well as structural factors, that have

shaped sectorial policies.

Solar power, over the years, has been touted as the perfect-fit solution for a range of Indian power

sector problems. A clean, abundant, decentralization-capable, and nationally self-reliant source of

power, solar power has assured, in principle, alleviation from chronic power shortages as well as the

strategic handicaps of imported fuel dependence, while also promising other socio-economic advan-

tages. As a result, it is not surprising that the Indian policy interest in solar energy dates back to the

1980s, with pilot projects materializing at varying scales for over two decades. However, a major impe-

diment to deployment has been the very high price of solar power vis-à-vis conventional power sources

such as coal. During this period, even within renewables, technologies such as wind power have proven

to be cheaper than solar implementation. Consequently, despite favourable factor endowments,

Indian policy makers did not pursue solar power deployment on any meaningful scale until 2009.

However, notwithstanding the small scale of deployment, the period prior to 2009 can be divided

into pre-2005 and 2005–2009 periods based on types of policy, policy objectives, and nature of

involved stakeholders.

4.1. Phase 1 (pre-2005): maintaining a presence
During the pre-2005 period, the sector was almost singularly policy-driven, focusing on some academic

R&D and small-scale demonstrations. Thus, the focus was on pilot and small-decentralized projects,

with the few small industrial actors. The DNES and later the MNES funded several pilot projects that

explored solar-power applications within India and mostly focused on decentralized, rural installa-

tions (Cherail, 1992). The small firms that formed the only non-public actor within this phase relied

on imported crystalline silicon wafers (and sometimes standalone systems) to provide for the installa-

tions within this period (Gupta and Ramachandran, 2003).

The primary motivation for policy interest within this period was the promise of demonstrating a

localized, indigenous energy source for a country faced with a large energy deficit as well as huge oil

import bills (Gupta and Ramachandran, 2003). However, owing to the lack of a strategic approach

by the government and a so far muted industry presence, this period saw neither deployment scale-

up nor domestic industry creation within the solar sector. Furthermore, within the little demonstration

that materialized, the states had very little role to play, with most projects funded by institutions of the

central government.

4.2. Phase 2 (2005–2008): gathering steam
During the mid-2000s, as the international market for solar power boomed, policy makers in India also

began to consider the ‘sunrise’ solar sector more seriously as an energy-security and energy-access
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measure. The deployment-centric policy support for the sector was introduced by the central govern-

ment with policies such as the Rajiv Gandhi Grameen Vidyutikaran Yojna (RGGVY), focusing on rural

deployment of solar energy, thereby creating a market for solar power (Harish & Raghavan, 2011).

At the same time, triggered by the increasing global demand, and betting that the domestic market

would also follow in the future, some Indian firms such as Moser Baer27 and Tata BP Solar also set up

large (by Indian standards of the time) manufacturing plants in the country. These firms also developed

international knowledge linkages through joint ventures (Tata and BP) as well as acquisitions (Moser

Baer acquired several firms outside India during this period) (Lema & Lema, 2012; Fu & Zhang,

2013). Although the initial emphasis of these firms was exports (see, e.g., Mishra, 2009, 2012), even-

tually some domestic deployment also began to materialize.

Following this private-sector enthusiasm and owing to an overall policy impetus towards increased

industrialization, a more consolidated policy framework towards a supply push within the sector also

began to emerge with the semiconductor policy of 2007, which provided incentives and capital subsi-

dies for several application sectors including solar. Under this central government scheme, solar man-

ufacturers could reduce their capital costs for plants by 25%, passing these savings downstream into

more competitive products. It is noteworthy that even though private-sector investments into manu-

facturing facilities were happening around this time, little emphasis was placed on systematic research

and development, with Indian firms relying on established technologies from the developed markets

for their products.

The sectoral growth in the Indian market, which was triggered by the international market, was also

arrested by the global slump in solar installations following the economic crisis of 2007–2008. As the

global prices for solar modules plummeted, Indian manufacturers were stranded with significant

unrecovered investments in manufacturing lines that were now operating much below their capacity

and products that were uncompetitive compared to other producers’ offerings (Mishra, 2009).

Although some solar installations within the country, driven by MNRE support, were going ahead,

the globally tightened fiscal situation led to a slowdown within the Indian solar sector more generally.

4.3. Phase 3 (2009–present): take off?
Over the past four to five years, the Government of India, together with various state governments, has

been working towards introducing policies and creating an environment conducive for developing

solar power in the country (see Table 2). The Jawaharlal Nehru National Solar Mission (JNNSM),

launched in November 2009, is the largest of such policy initiatives. One of eight national missions

laid out in India’s NAPCC, this mission was launched with the aim to install 22,000 MW of grid-con-

nected and off-grid solar power using both photovoltaic (PV) and concentrated solar power (CSP28)

technologies by 2022, as well as a large number of other solar applications such as solar lighting,

heating, and solar-powered water pumps (with the latter aimed at increasing energy access). Within

this, although there are plans for 20,000 MW through grid-connected installations, the remainder

(2000 MW) is envisaged to be provided by off-grid applications.29 As of June 2013, approximately

426 MW of grid-connected solar capacity has been added through the National Solar Mission (NSM)

programme (Bridge to India, 2013).

There were a number of reasons for the introduction of a mission-based policy approach by the

Indian government for the solar sector. As already highlighted in Section 2, by the late 2000s, the
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Indian government was increasingly coming under pressure at various international forums to take

steps towards climate change mitigation. At the same time, within policy circles, there was growing

interest in the solar sector because of its industrial development and employment generation potential.

Bringing together these concerns and interests with the chronic energy shortage and import depen-

dence for energy in India, a mission-based push for the solar sector made sense for policy makers. It

is important to note that the public exposition around the announcement had a multi-pronged

Figure 6 Statewise installed solar PV capacity (2013) (overall capacity in India is 1718 MW)

Figure 5 Important stakeholders and their categorization within the Indian solar sector (adapted from
Bridge to India, 2013)
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positioning around climate change mitigation, energy security, and industrialization. As elaborated by

the Indian prime minister, ‘[Solar power] . . . has the potential of transforming India’s energy prospects,

and contributing also to national as well as global efforts to combat climate change’ [And] ‘As a result,

the movement for decentralized and disbursed industrialization will acquire an added momentum, a

momentum which has not been seen before.’30

Although the mission was seen as being under the auspices of the NAPCC, placing its implemen-

tation within the ministry of power (MoP) (through NTPC31, NVVN32, etc.) greatly facilitated the

policy formulation process, with much of the focus on developing an implementation mechanism

that would fit with the characteristics of the power-generation landscape as well as regulatory environ-

ment.33 Interestingly, the Ministry of Environment and Forests (MoEF) – the nodal agency for climate

change mitigation action within the country – was not positioned as the principal institutional body

for the solar mission. The falling prices of solar panels across the globe further aided the agenda setting

for the mission and led to the ambitious target decision. Other than purely government bodies, actors

such as NGOs (both Indian and internationally funded)34, international institutions such as the World

Bank, and solar manufacturers (primarily Moser Baer and Tata BP Solar) were instrumental in agenda

setting for the mission policies.35 This increased actor variety (compared to earlier phases) was,

among other things, a result of the increased integration of a climate change mitigation objective

within the solar mission (see Figure 5 for the present ecosystem actors).

While off-grid deployment has still been quite muted, grid-connected deployment has overcome the

tentative beginning phase of 2009–2012 and is now gathering momentum, with over 1700 MW of

installed capacity (including NSM, state-policy, and other deployment programmes) as of June 2013

(Bridge to India, 2013). Within the NSM, reverse-auction-based feed-in tariffs have been used as the

primary policy instrument towards increased deployment. Within this instrument, project developers

bid for the minimum feed-in tariff at which they are willing to develop a solar project, thereby mini-

mizing the amount policy makers need to spend to support a solar project (Bridge to India, 2013).

To further aid deployment within the sector, a special solar RPO was created within the RPO targets

within the National Tariff Policy. Instituted to create a niche market for solar (which is still costlier than

other renewables such as wind) within the broader RPO-driven market, the initial norms prescribed

0.25% of power procurement from solar sources in 2012 and eventually propose an increase to 3%

by 2022. Over the past two years, several states have announced their own solar RPO targets, with

some such as Gujarat adopting significantly higher targets (1% in 2012).36 That said, in most states a

strict implementation of the solar RPO norms has not yet taken place, thereby diluting the deployment

impetus that this policy instrument could have provided.

At the same time, to encourage the development of a solar industry within the country, which is

another key objective of the NSM (in addition to facilitating the commercial deployment of solar

power), the government has stipulated a domestic content requirement (DCR) for solar projects

funded through the NSM. This provision, aimed at protecting domestic manufacturers (who lack

both the technological edge and the scale required to compete with American and Chinese firms

internationally37), was limited to the crystalline silicon technology and was waived for thin-film

based solar cells (because there were very few Indian manufacturers using this technology). Dom-

estic project developers (who were the customers of the solar modules) initially supported the

DCR provisions that promised to provide a local supplier base for their projects. However, as the

global solar module prices plummeted in 2009, the solar developers could procure much cheaper
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modules from abroad and have since been proposing to do away with the DCR requirements within

the NSM (see note 34).

Ironically, due to the lack of any DCR on thin-film-based solar modules, India has emerged as the

only large solar market with a majority of thin-film-based installations as developers preferred sourcing

products from Chinese and US vendors, which also helped them gain lower-cost debt from the export–

import banks38 of those countries (Council on Energy Environment & Water-Natural Resources

Defense Council, 2012). Within the first phase of the NSM, while projects under the NSM utilized

thin-film-based modules mainly from the US, projects funded through state-led programmes (with

no DCR requirement) imported cheaper crystalline silicon modules from China (The Hindu, 2013).

As a result, to date, the NSM has not led to any significant system-wide advancement of technological

capabilities, with the exception of some increase in sophistication of the crystalline silicon and some

learning associated with deployment (IDFC, 2011).

The most recent policy change within the NSM has looked to balance the concerns of domestic man-

ufacturing and deployment scale-up by splitting the offered capacity into two parts: one with no DCR and

another with an even more encompassing DCR (compared to phase 1) that now includes thin-film instal-

lations as well. Furthermore, with Indian energy needs growing rapidly, to push rapid deployment, solar

projects have been incentivized through the availability of viability-gap funding, thereby reducing the

financing risk of solar projects. At the same time, the stated objectives of supporting R&D within this

sector (and present policy incentives for R&D spending within the private sector) have been reaffirmed

to support positioning the Indian solar industry for upstream movement in the future. These develop-

ments point to a policy regime that in recognition of the present state of limited Indian solar technology

competence has decided to focus on deployment growth while at the same time supporting domestic

manufacturing, with the intention of strengthening the upstream and downstream capabilities.

In addition to the NSM, state-level programmes have also had an impact on the landscape of solar

power in India. As illustrated in Table 2, although the central-level policy (NSM) provides the broad fra-

mework for solar project support, state-level policies are crucial in providing the implementation fra-

mework for the projects. Some states such as Gujarat have been more aggressive in supporting solar

power and have offered even higher plant feed-in tariffs than the NSM (Figure 6) (NRDC, 2012).

Also, state-level policies such as bank guarantees, lower wheeling charges, etc. are mostly aimed at

encouraging deployment rather than focusing on manufacturing. This policy structure seems to

favour local state-level developers who constitute a powerful lobby within their respective states,

unlike the Indian manufacturers who find more traction within central policy making (Table 2).

One thing is conspicuous in both sets of policies and deployment so far: in solar (especially solar PV),

the focus on innovation has not yet gathered pace, and this can be attributed to an as yet immature

market, further behind on the experience curve. To date, firms have focused on finding the right

mix of business models and access to resources; however, with some consolidation now taking

place, firms have begun to leverage local capabilities to innovate along the lines of technology. For

instance, firms such as Sunborne Energy, a solar energy firm established with venture capital

backing and looking to leverage affordable technology solutions that use an increasingly indigenous

supply chain, point to the emergence of entrepreneurial ventures in conjunction with large invest-

ments by established project developers in the Indian power and infrastructure sector.39

That said, for sectors such as solar that require a focus on basic science R&D, developing upstream

innovation capabilities is proving to be a challenge. Going forward, with industrialization serving as
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Table 2 Overview of solar policies in India as on 1 May 2013 (Adapted from Bridge to India 2013.)

Policy Target Off-taker

Financial

incentives Exemptions Other key benefits DCR

National Solar

Mission

(NSM)

20 GW up to

2022

Solar Energy

Corporation of

India (SECI)

Viability gap

funding (VGF)

based on reverse

bidding

Will depend on the

state in which the

project is being

executed

Will depend on the

state in which the

project is being

executed

DCR on

350 MW out

of the

750 MW to be

allocated

Tamil Nadu

Solar Policy

3 GW up to

2015

Obligated entities

(as defined by the

state) – state

distribution

company

Preferential tariff

based on reverse

bidding (for part

of the target)

No exemption Single window

clearance

None

GBI for residential

consumers

Uttar Pradesh

Solar Policy

500 MW up

to 2017

State distribution

companies

Preferential tariff

based on reverse

bidding

Exemption on

wheeling/

transmission

charges

Evacuation

infrastructure

construction by the

state

None

Andhra

Pradesh Solar

Policy

Not driven

by target

Third-party power

consumers –

Obligated entities

None Exemption on

wheeling/

transmission

charges

Banking of power

permitted with fee

None

Karnataka

Solar Policy

200 MW up

to 2016

State distribution

companies

Preferential tariff

based on reverse

bidding

Exemption only for

policy-based

projects

None None

Rajasthan

Solar Policy

750 MW up

to 2017

State distribution

companies

Preferential tariff

based on reverse

bidding

No exemption Availability of

government land

at a low lease price

None

Cost of

transmission line

to be borne by the

government

Punjab Solar

Policy

1 GW up to

2022

State distribution

companies

Preferential tariff

based on reverse

bidding

No exemption Exemption on land

stamp duty

None

Madhya

Pradesh Solar

Policy

800 MW

(timeline not

provided)

State distribution

companies

Preferential tariff

based on reverse

bidding

No exemption Solar parks to be

created for policy

allocations

None

Continued
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a strong policy motivation for sectors such as solar, these challenges could result in the policy push

being skewed towards (possibly) sub-optimal, technologies.

In addition, a critical gap in the NSM has been the lack of a financing roadmap (PwC, 2012). As tech-

nology risk premiums remain quite high, there needs to be a greater systematic engagement of both

government-provided debt (through IREDA) as well as private-sector participation (such as in wind),

which is currently lacking. Instruments from international sources such as payment guarantees have

only been leveraged to a limited extent (Council on Energy Environment & Water-Natural Resources

Defense Council, 2012; Nelson et al., 2012; World Bank, 2010). Although there has been a recent intro-

duction of viability-gap funding within the NSM policies in an attempt to lower the financing risk of

Table 3 Evolution of the Indian solar sector along different dimensions

Dimensions Period Pre-2005 2005-2009 2009-Present

Primary Policy objective Energy security Energy security,

industrialization

Industrialization, energy security, climate

change mitigation

Technology Cycle Focus Demonstration Deployment Deployment, R&D

Primary Policy

Instrument

Grants for pilot projects Capital cost subsidies Feed-in-tariffs

Policy driving

institution(s)

MNES(DNES) MNRE, IT Ministry MoP, MNRE

International Knowledge

linkages

Limited to imports Firm level (Acquisitions, JVs),

imports

Technology and goods import

Nature of Market Policy driven (small) Policy driven (small) Policy driven (large and parity driven)

Domestic innovation

capabilities

Lacking Limited Limited (with some small innovation

focussed firms, e.g. Sunborne Energy)

Financing State-led (with

multilateral support)

Private sector, state led (with

multilateral support)

Banks, EXIM and development financing

Technology(Type of

Maturity)

Crystalline silicon

(dated)

Crystalline silicon (Mature) Thin film (majority), Crystalline silicon

Table 2 Continued

Policy Target Off-taker

Financial

incentives Exemptions Other key benefits DCR

Chhattisgarh 500 MW to

1000 MW by

2017

State distribution

companies

Not known No exemption Exemption from

electricity and

stamp duty

None

Gujarat Target

exceeded

State distribution

companies

Preferential tariff No exemption Solar park

infrastructure

provided

None
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solar projects, in the future, as the financing needs of the solar sector further increase and as compe-

tition from foreign sources of financing for projects (which often have linked component sourcing con-

ditionality) increases, Indian renewable policies would need to tackle this issue if a significant scale-up

of renewable deployment is to be achieved along with other objectives.

In summary, while the solar sector is still dependent on domestic and state-level policy support for

deployment, the global outlook towards climate change mitigation strongly impacts the interest and

investments within the sector. As already demonstrated during phases 2 and 3, the Indian solar sector is

still dependent on global linkages for materials, finance, as well as furthering of R&D within solar tech-

nology. At the same time, the policy approach has evolved from one addressing the issue of energy

access (pre-2005) to one focused on attempting to derive multiple co-benefits from a sector that is pre-

sented as one of India’s flagship climate change mitigation undertakings (see Table 3). It is noteworthy

that, despite significant action within the Indian solar space, the increased energy-access objective of

the solar mission has not yet translated into any concrete policy, resulting in a poor small off-grid

deployment record for solar.

5. Looking back: key dimensions of policy evolution and learning

The Indian renewable policies, having been in place for over two decades, have evolved along several

dimensions (policy motivations, key actors, intervention mechanisms, etc.) so as to enhance their

effectiveness, responding both to an evolving context as well lessons from policy experiences. These

dimensions are described in the following subsections.

5.1. Integration of multiple policy objectives
First and foremost, the driving force behind policy in both sectors has increasingly become a combi-

nation of factors including energy security (and access), industrial development, and, more recently,

climate change and competitiveness. While energy security and adequacy drove the policy

focus during the 1990s, concerns regarding industrialization and competitiveness became important

during the 2000s, with climate change mitigation concerns becoming a part of the motivation mix

during the late 2000s. It is instructive to note that, so far, both sectors have been promoted by the

MNRE (and MoP), whose institutional imperative is greater deployment, and not by MoEF, which is

the institutional body responsible for climate change mitigation action within the country.

As highlighted earlier, while industrialization and competitiveness concerns are more active within

the solar sector, concerns regarding energy adequacy (especially for captive power generation) are still

strong drivers for the wind sector. Interestingly, the solar sector, which provides more strategic depth

from an industrialization point of view, is now being pursued more aggressively than wind, which grat-

ifies primarily along the energy security and adequacy dimension.

The integration of climate change as the ‘co-benefit’ of renewable action within renewable policies

has provided policy makers with the latitude to respond to the international landscape of climate nego-

tiations while exploring mitigation options in the country. That said, the primary ‘development-priori-

ties first’ rationale has become increasingly instrumental in securing stakeholder buy-in and has now

become central in shaping policy.

In essence, policy makers in the Indian renewable space have been working on the integration of

multiple policy objectives simultaneously to broaden the benefits from renewables deployment as
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well as expand and deepen buy-in – something that is likely to continue. However, some aspects of the

stated policy objectives, such as increased energy access, have not been as successfully integrated

within renewable policies.

5.2. Evolving actor mix and motivations
In terms of the actors that are the key stakeholders in the Indian renewable sector, four broad groups

emerge. Not unexpectedly, public policy actors, in other words the central and state-level institutions

responsible for power, environment, and industry areas, are key actors within the policy-making

process. At the same time however, three other categories of actors have also become relevant: firms,

especially project developers and manufacturers, civil society actors and NGOs (domestic and inter-

national), and negotiators in the global climate arena, which is the broader context within which

renewable policies are contemplated and advanced. Of course, as we outline in the following, the

scope, and nature of and motivation for involvement, of these actors has evolved over time, shaping

the policies within the solar and wind sectors.

Over the past few years, the discussion on climate change in India, as well as its mitigation strat-

egies, has shifted from the exclusive purview of negotiators and central-level bureaucrats to a

broader debate involving business, state bureaucrats, and civil society, with the narrative shifting

towards the effective internalization of climate change as a co-benefit while pursuing development.

At the same time, within the more specific renewable energy discussion, the focus of central govern-

ment has moved from an exclusively energy security and adequacy agenda to a combination of the

industrialization perspective, climate change mitigation, and energy security concerns (although

energy adequacy concerns still remain a primary policy driver within this sector). Consequently,

businesses have moved in to take advantage of potential rents (from initial subsidy-driven deploy-

ment regimes) as well as build competitiveness in green transformation opportunities for the

future. As seen within both the sectors, multilateral and bilateral agencies, while facilitating and

advancing the agenda-setting and policy-formulation processes, have not been particularly influen-

tial, with a much wider variety and number of actors becoming involved in the process of shaping

India’s renewable energy policies.

While the actor mix has evolved, the relative influence of the actors has also changed. For instance,

within the solar sector, NGOs working in the off-grid solar deployment area in the mid-2000s became

largely irrelevant in the policy-shaping process for the NSM towards the late 2000s. With this shift in

viewing solar power as an industrial-development rather than rural-energy issue, solar project develo-

pers, which were almost absent a few years ago, have now emerged as strong actors involved in policy

shaping, as evidenced in the recent solar policy draft for the second phase of the NSM. Interestingly,

even the disposition of actors towards major policy issues has undergone an evolution. For instance,

as highlighted in the case of the solar sector, project developers have gone from being supporters to

opposing the DCR for solar projects within NSM.

This evolution at multiple levels dynamic only goes to show that, as renewables have grown in size

(installations each year), so have economic interests, prompting larger businesses to invest within an

area supported by capital subsidies or other support mechanisms. Meanwhile, the response of policy

makers has focused on trying to determine the minimum rents that would encourage investments

within nascent sectors. The reverse-bidding mechanism within NSM and withdrawal of generation

and installation benefits within wind illustrate this intent.
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5.3. Role of state policies and ‘multi-level governance’
Although central policies have been important in shaping the Indian renewable energy landscape, the

role of state-level policies has become increasingly important (consonant with a global trend towards

‘multi-level governance’). Interestingly, while some understanding of the shaping of central policies

exists within the literature, a similar understanding of state-level policies – driven by a variety of motiv-

ations and actor sets – is mostly lacking.

What is clear, however, is that the renewable sector has historically come to depend to a large extent

on state-level policy environments. With state-level implementation details such as the exact feed-in

tariff for wind power projects, wheeling charges for renewable energy projects, etc., being finalized at

the state level, state-level policies influence the relative investment attractiveness for developers in a

particular state and sector. That said, the motivations of various actors, and their agency, capacity,

and willingness to promote renewable energy in the context of wider problems and priorities,

remain relatively unexplored.

It is important to note that, despite the centrality of states as the loci of implementation-level action

within the renewable space, state-level capacity along the knowledge-creation, sourcing dimension as

well as access to finance, remains severely constrained.

6. Looking ahead: key lessons for enhancing renewables implementation

1. Given that development imperatives continue to be important within India, and are likely to

remain so within much of the developing world, the ability to design policies that serve both devel-

opmental and climate objectives will be key to buy-in for climate mitigation and effective

implementation, especially as the need for undertaking climate change mitigation at scale

becomes increasingly pressing. While it will not always be easy to find the sweet spot that advances

climate change mitigation and multiple developmental imperatives such as industrial competitive-

ness, livelihood creation, energy access, and energy security, developing systematic processes to

evaluate options along these various dimensions and then designing policies to reap multiple

gains can help ameliorate some of the perceived tensions between development and climate

mitigation (Dubash, Raghunandan, Sant, & Sreenivas, 2013).

2. Both large domestic businesses and entrepreneurial start-ups are now increasingly becoming a part

of the renewables dynamic in India. This is also likely to happen within other sectors that become

relevant from a climate change mitigation perspective. As a result, competitiveness considerations

will probably be increasingly relevant to policy making in these sectors, with specific issues such as

promotion of local industrial development, local content requirement, and capability building

likely to remain prominent on the policy agenda. However, because different actors may have

very different – often orthogonal or conflicting – interests (as seen in the case of the solar

mission), efforts to evaluate the implications of their various policy choices such as tensions

and trade-offs between firm interests and sectoral development, and the pros and cons of techno-

logical options and implementation pathways, will probably be important components of policy

making.

3. Much of the success in enhancing the deployment of renewables has come from learning from, and

building on, earlier renewables policies. Such learning from policy experiments is likely to continue
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to be equally, if not more, critical, in the future, especially given the need for better integration of

various policy objectives and balancing different stakeholder perspectives/interests (as noted

already). This will be greatly facilitated by developing capabilities within and outside the govern-

ment (central and state) for regular review and assessment of policies. In fact, a focus on strengthen-

ing some key dimensions of the policy-making processes – integrating perspectives from multiple

stakeholders (government ministries, firms, and civil society), building synergies across sectors, and

strengthening policy-analytical capabilities within and outside government – will yield significant

benefits all around.

4. While federal policies may shape the broader renewable (and climate change) agenda, state-level

policies are equally important in determining on-the-ground implementation within these

sectors. As a result, it is important that federal and state policies are harmonized to ensure a deploy-

ment-friendly policy regime. At the same time, it is particularly important that institutional

capacity to design and implement suitable policies is developed at the state level.

5. At the same time, policies to systematically enhance the scale and sophistication of technical and

financial support across the full technology cycle will be necessary for efficient, effective and rapid

renewable energy deployment. For example, while the solar mission explicitly incorporates R&D

as one of the pillars of the programme, in reality R&D programmes in this area have been relatively

weak and not particularly well connected to implementation programmes. In addition, other

technical activities such as resource assessment and improved grid integration are critical to

expanding renewable energy deployment. Similarly, on the finance front, there has been an

effort at developing financial instruments and approaches to further the deployment of renew-

ables (e.g. the reverse bidding approach in the solar mission). Further explorations and refine-

ments, as well as encouraging the participation of a greater number of financial institutions,

will also be helpful.

6. Despite the long history and recent focus of domestic policy makers, the performance of renewable

sectors has been mixed. Although some policy objectives (such as energy access) have been largely

ignored, even the overall scale of renewable deployment in the country has failed to match the

deployment pace of countries such as China and Germany. On the other hand, there have been

some remarkable successes and progress in energy efficiency, another major climate change mitiga-

tion area. To a large extent, this has been driven by one institution – the Bureau of Energy Efficiency

(BEE) – which has taken a strategic approach in identifying areas and designing policy interven-

tions that incorporate learning from global experiences but then take into account the local econ-

omic, political, and institutional context. BEE also has acted as a ‘system operator’ in that it has

taken a broad perspective of development and deployment pathways for various technologies

and harnessed resources and partnerships to overcome identified gaps (Chaudhary, Sagar, &

Mathur, 2012). A similar strategic and systems-level focus may also be helpful in the renewables

areas.

6.1. Role of international cooperation?
Developing countries, while becoming an increasingly important part of the global climate change

mitigation landscape, are often marked by weak technical, financial, and institutional capabilities.

At the same time, as this article highlights, the renewable space in developing countries like India
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presents a complex interplay of policy motivations, actors as well as structural challenges. Therefore,

international cooperation, extending across technical, financial, and capacity-building dimensions,

can play an important role in underpinning a timely decarbonization of the global economy. Taking

cognizance of some lessons in this process may be particularly helpful:

1. Even though the issue of climate change is now increasingly becoming integrated within the

policy motivations for developing-country policy makers, development imperatives still remain

central for them. As a result, solutions that address these multiple concerns in addition to

climate mitigation are more likely to find traction and get policy support within the developing

countries.

2. The development of policy analytical and implementation capacity at multiple levels (central gov-

ernment, state government) to navigate the thicket of issues – the multiplicity of policy objectives,

stakeholder perspectives and interests, the relevance of of policy options for the local context – will

be key to the effective implementation of climate mitigation efforts. Therefore, a specific focus on

cooperation to strengthen these capabilities will be of particular value. Emerging international

institutions such as the Climate Technology Center and Network under the UNFCCC could play

an important role here.

3. As highlighted within the sectoral stories, upstream R&D and knowledge flow challenges still

hinder Indian renewable energy sectors (solar more than wind). Furthermore, cheap finance avail-

ability still remains a bottleneck to increased deployment, especially for local players. These are

issues of immediate concern, and helping address them could improve the pace of renewable-led

mitigation in developing countries such as India.

7. Conclusion

Renewable energy policies in India have come a long way, evolving in terms of the underlying objec-

tives, intervention mechanisms, and involved actors, as well as the scope of the sectors that they

govern, in an effort to enhance their effectiveness. Although there has been much progress, the

outcome of these policies has had mixed success, with some policy objectives advancing more effec-

tively than others. Looking forward, considering the strong growth in energy demand expected

within developing countries such as India, a huge opportunity for establishing a low-carbon power

infrastructure exists. Lessons from these sectoral experiences could enhance future renewable (and

other mitigation) policies in India and other developing countries to increase the pace and effective-

ness of deployment of these technologies and thereby contribute to addressing developmental and

climate challenges in these countries.

Notes

1. See, e.g., the Science, Technology and Innovation Policy (http://www.dst.gov.in/sti-policy-eng.pdf).

2. The ministries are Power, Coal, Petroleum and Natural Gas, the Department of Atomic Energy and New and

Renewable Energy.

3. Interview with former government official (November 2013).
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4. A measure that allowed any renewable energy generated to be fed into the grid at times of low demand and

‘withdrawn’ for a small fee, which was an effective hedge against uncertainty in generation.

5. Also see Haselip et al. (2011).

6. Interview with former advisor to the Ministry of New and Renewable Energy (February 2012).

7. Interview with a former regulator in Maharashtra (September 2013).

8. Interview with Bloomberg New Energy Finance, Delhi (October 2013).

9. Interview with a leading wind turbine manufacturing firm (September 2013) and BEE (November 2013).

10. Confirmed in an interview with a former official in the Maharashtra Energy Development Agency (November

2013).

11. See note 10.

12. See http://www.cseindia.org/node/548.

13. Interview with a financial analysis firm (October 2013).

14. Interview with a former official at a leading manufacturing firm (November 2013).

15. Confirmed in an interview with a wind turbine manufacturing firm (February 2012). Also see Moneycontrol

(2009).

16. By 2009, CDM projects accounted for approximately 59% of the total installed capacity (GWEC, 2009). Con-

firmed in interview with a leading wind turbine manufacturing firm (September 2013).

17. Interview with former MNRE official (October 2013).

18. Interview with a leading IPP firm (September 2012).

19. Interview with Bloomberg New Energy Finance, Delhi (October 2013).

20. Interview with a leading wind turbine manufacturing firm (February 2012). Also see Pearson (2012a); GWEC

(2012).

21. Interview with a financial analysis firm (October 2013).

22. See note 24.

23. See note 24.

24. One interviewee from a turbine manufacturing firm remarked that ‘in India, particularly in wind, there is absol-

utely no issue of technology transfer – as it has already happened’ (February 2012).

25. Interviews with a leading wind turbine manufacturer (August 2012) (GWEC, 2009, 2010, 2011, 2012).

26. Interviews with a leading wind turbine manufacturer (August 2012), a solar power project developer (October

2012), and an official from a multilateral development agency (September 2012).

27. Confirmed in an interview with a former executive at MoserBaer.

28. CSP technologies rely on heating water (to generate steam) using mirrors to concentrate solar radiation.

29. See http://mnre.gov.in/file-manager/UserFiles/draft-jnnsmpd-2.pdf

30. See http://pib.nic.in/newsite/erelease.aspx?relid=56780.

31. A public sector power major in India.

32. NTPC Vidyut Vyapar Nigam Limited – the power trading arm of NTPC.

33. Each of the NAPCC missions is being implemented by a specific ministry that is most suited to lead work in that

area.

34. Interestingly, while the focus of Indian NGOs (like CSE and TERI) has been centred on issues of energy security,

energy access, domestic manufacturing, and industrialization, some internationally funded NGOs have

focused on the climate change mitigation aspect more strongly.

35. Interview with a senior ex-bureaucrat from MNRE (November 2012).

36. See http://mnre.gov.in/file-manager/UserFiles/Solar%20RPO/state-wise-solar-RPO-targets.pdf.

37. See previous subsection. Also see Mishra (2009, 2012).

38. Low-cost finance from export–import banks, especially the American Ex-Im Bank, accounted for over 30% of

the finance in the first phase of the solar mission. From meetings of a stakeholder’s consultation held by the

World Bank and Deloitte, Mumbai (12 February 2013).

39. Interview with a senior official at Sunborne Energy (December 2012).
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