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Abstract

India’s push toward renewable energy sits at an interesting crossroads. On one hand, the government wants to
build a domestic solar and wind manufacturing base that can compete globally. On the other, it needs to create
jobs fast for a young, growing workforce. These two goals do not always pull in the same direction, and that
tension forms the core of this article. Drawing on India's experience up to 2014, particularly the early phases of
the Jawaharlal Nehru National Solar Mission and the growth of the wind sector, this article examines how the
country tried to grow its clean energy industry while also generating employment across manufacturing,
installation, and maintenance work. It looks at policy tools like domestic content requirements, feed-in tariffs,
and capacity targets set under the National Action Plan on Climate Change, and asks whether these tools
actually delivered on both fronts. The discussion also covers skill shortages, financing gaps, and the uneven
distribution of renewable energy jobs between states like Gujarat, Rajasthan, and Tamil Nadu. A comparative
look at solar versus wind employment patterns reveals that installation and construction jobs grew faster than
manufacturing jobs, raising questions about whether India was truly building industrial capacity or just
importing components and assembling them locally. The article concludes that a genuine balance between job
creation and industrial growth requires sustained investment in local manufacturing, better vocational training
pipelines, and policies that do not force a trade-off between short-term employment numbers and long-term
industrial competitiveness. This balance, while difficult, is achievable if policymakers treat it as a design
problem rather than an afterthought.
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I.  Introduction
1.1 Background

Walk through any rural district in Rajasthan or Tamil Nadu around 2013, and you would likely spot
wind turbines dotting the horizon or solar panels glinting on rooftops. This was not an accident. India had
committed itself to a serious renewable energy push, driven by energy security concerns, climate commitments,
and a genuine need to bring electricity to villages that had waited decades for it. The National Action Plan on
Climate Change, launched in 2008, set the tone, and the Jawaharlal Nehru National Solar Mission, rolled out in
2010, gave that ambition a concrete number: 20,000 megawatts of solar capacity by 2022 (Ministry of New and
Renewable Energy, 2010).

But building power plants is only half the story. Every megawatt of installed capacity represents jobs,
some temporary and some permanent, spread across manufacturing, construction, operations, and maintenance.
Policymakers in India knew this and tried to use renewable energy growth as a lever for both electricity
generation and employment generation. The question that this article explores is whether these two goals, job
creation and industrial growth, actually worked together or whether one came at the cost of the other.

1.2 Purpose of the Study

This article looks specifically at the period leading up to 2014, when India's renewable sector was still
finding its feet. It draws on government reports, sector assessments, and international data to understand the
employment patterns in solar and wind energy, the industrial policy tools used to encourage domestic
manufacturing, and the gaps that remained. The goal is not just to describe what happened but to ask a harder
question: can a developing economy really have both a booming green jobs market and a strong domestic clean
energy industry at the same time, or does one usually win out over the other?

II.  India's Green Energy Landscape up to 2014
2.1 Policy Framework: NAPCC and JNNSM
India's climate and energy policy took a decisive turn with the National Action Plan on Climate Change
in 2008, which introduced eight national missions, including the National Solar Mission (Ministry of
Environment, Forest and Climate Change, 2008). The Solar Mission itself was structured in phases. Phase 1,
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running from 2010 to 2013, aimed for 1,000 to 2,000 megawatts of grid-connected solar power, along with oft-
grid applications reaching rural households (Ministry of New and Renewable Energy, 2010). This phased
approach mattered because it gave industry time to build supply chains rather than facing a sudden demand
spike they could not meet.

Alongside solar, India already had a fairly mature wind energy sector, built up over two decades with
support from generation-based incentives and accelerated depreciation benefits (Ministry of New and
Renewable Energy, 2013). By the end of the 12th Five Year Plan period, wind was contributing far more
installed capacity than solar, making it the backbone of India's renewable electricity mix at the time.

2.2 Renewable Energy Capacity Growth

According to the Ministry of New and Renewable Energy's Annual Report for 2013-14, India's total
renewable energy installed capacity crossed 30,000 megawatts, with wind power alone accounting for roughly
20,000 megawatts (Ministry of New and Renewable Energy, 2014). Solar power, still in its early stages, had
reached close to 2,650 megawatts by early 2014, a huge jump from almost negligible capacity just five years
earlier (Ministry of New and Renewable Energy, 2014).

This growth did not happen evenly across the country. States like Gujarat led on solar because of
favorable land availability and a proactive state policy, while Tamil Nadu and Maharashtra dominated wind
capacity thanks to strong wind resources along their coastlines (Central Electricity Authority, 2013). Rajasthan,
with its vast desert land, became a hub for both solar parks and wind farms.

As shown in Figure 1, the trajectory of solar and wind capacity addition between 2008 and 2014 tells a
story of two technologies growing at very different paces, with wind maturing steadily while solar shows the
classic hockey-stick pattern typical of a technology just breaking into the mainstream.
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Figure 1: India's Cumulative Renewable Energy Capacity Growth (2008-2014)

This line graph shows two trends over the 2008 to 2014 period, one for wind energy capacity and one
for solar energy capacity, both measured in megawatts on the vertical axis, with years on the horizontal axis.
Wind capacity grows in a fairly linear fashion from around 10,000 megawatts in 2008 to about 20,000
megawatts by 2014, reflecting a mature, steadily expanding industry. Solar capacity, in contrast, remains nearly
flat until 2010 and then rises sharply after the launch of the National Solar Mission, reaching around 2,650
megawatts by early 2014. The key takeaway is that policy intervention through the Solar Mission triggered a
distinct inflection point that wind energy, lacking a similar single catalytic policy, never experienced. Data
sourced from Ministry of New and Renewable Energy, Annual Report 2013-14.

III.  Job Creation Potential in Renewable Energy

3.1 Solar Sector Employment

Solar energy projects create jobs at several stages: manufacturing of panels and components, project
development, construction and installation, and ongoing operations and maintenance. A 2012 assessment by the
Council on Energy, Environment and Water, done jointly with the Natural Resources Defense Council, estimated
that Phase 1 of the National Solar Mission had generated tens of thousands of person-years of employment, with
installation and construction work making up the bulk of it rather than manufacturing (Council on Energy,
Environment and Water & Natural Resources Defense Council, 2012). This is an important distinction.
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Installing a solar panel takes far less specialized skill and capital investment than manufacturing the silicon
wafers and cells that go into it.

That report also flagged a concern that would echo through Indian policy debates for years afterward: a
large share of the solar cells and modules being installed in India were actually imported, mostly from China,
because domestic manufacturing could not match the price or scale (Council on Energy, Environment and Water
& Natural Resources Defense Council, 2012). So while installation jobs were genuinely being created on Indian
soil, the higher-value manufacturing jobs were often happening somewhere else.

3.2 Wind Sector Employment

Wind energy, being older and more established, had a more mature domestic manufacturing base.
Companies like Suzlon had built substantial turbine manufacturing capacity within India, which meant the wind
sector supported a broader mix of jobs, including in component fabrication, gearbox assembly, and blade
manufacturing, not just installation (Ministry of New and Renewable Energy, 2013). The Planning
Commission's working group report for the 12th Five Year Plan noted that the wind sector's longer track record
had allowed it to develop a more locally rooted supply chain compared to the still-nascent solar industry
(Planning Commission, 2011).

This contrast between the two sectors is worth sitting with for a moment. It suggests that industrial
depth, meaning how much of the value chain sits within the country, takes time to build and does not happen
automatically just because installed capacity grows quickly.

IV.  Balancing Job Creation with Industrial Growth

4.1 Manufacturing versus Installation Jobs

Here is the tension at the heart of this whole discussion. If a government wants quick, visible job
numbers, the fastest path is often to import cheap panels or turbine components and simply assemble and install
them locally. This creates real jobs, but they tend to be lower-skill, shorter-duration, and less likely to build
lasting industrial capability. If instead the government pushes for domestic manufacturing, it takes longer to
show results, requires more capital and technical training, but eventually builds a workforce with deeper, more
transferable skills and an industry that can export rather than just import.
India tried to walk both paths at once, which is easier said than done.

4.2 The Domestic Content Requirement Debate

To address the manufacturing gap, the Jawaharlal Nehru National Solar Mission introduced a Domestic
Content Requirement, mandating that certain solar projects, particularly those using crystalline silicon
technology, use solar cells and modules manufactured in India (Ministry of New and Renewable Energy, 2010).
The idea was straightforward: force demand toward domestic manufacturers so the local industry could grow
instead of being wiped out by cheaper imports.

The results were mixed. Some domestic manufacturers did benefit, but the requirement also led to
complaints from developers who argued that Indian-made panels cost more and performed less efficiently than
imported alternatives, slowing down project timelines and raising costs (Council on Energy, Environment and
Water & Natural Resources Defense Council, 2012). This policy tension, between protecting domestic industry
and keeping electricity affordable, is a classic example of how job creation and industrial growth goals can pull
against each other rather than reinforce one another.

Table 1 below summarizes the rough employment intensity, meaning the number of jobs created per
unit of capacity, across manufacturing and installation activities for both sectors during this period.

Table 1: Employment Intensity by Renewable Energy Segment in India (up to 2014)

Segment Approximate Jobs per MW | SKkill Level Required | Import Dependence
Solar Manufacturing (Cells/Modules) | Low-Moderate High (technical) High

Solar Installation & Construction Moderate-High Low-Moderate Low

Wind Manufacturing (Components) Moderate High (technical) Moderate

Wind Installation & Erection Moderate Moderate Low

Operations & Maintenance (Both) Low, but ongoing Moderate (technical) Low

Note: Table compiled from data presented in Council on Energy, Environment and Water & Natural Resources
Defense Council (2012) and Ministry of New and Renewable Energy (2013) reports on India's renewable energy
sector employment patterns.

The table makes something fairly clear. Manufacturing jobs, while fewer in raw number, carry higher skill
requirements and, when done domestically, reduce reliance on imports. Installation jobs are more abundant and
easier to fill quickly but do less to build the kind of industrial base that sticks around for decades.
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V.  Challenges in Achieving the Balance

5.1 Skill Gaps

One of the biggest obstacles to building a strong domestic manufacturing base was, quite simply, a
shortage of trained technical workers. The Planning Commission's 2011 working group report on renewable
energy pointed out that India lacked enough certified training institutes focused specifically on solar and wind
technologies, which meant companies often had to train workers from scratch or bring in expertise from abroad
(Planning Commission, 2011). This is not a small problem. A country cannot manufacture sophisticated solar
cells or wind turbine gearboxes with a workforce that has only basic electrical training.

The government did respond, setting up some technical training programs under the National Skill
Development Corporation umbrella, but by 2014 these efforts were still fairly early stage compared to the scale
of skilled labor the industry actually needed (Ministry of New and Renewable Energy, 2013).

5.2 Financing and Investment Barriers

Money was another sticking point. Domestic manufacturing requires large upfront capital investment in
factories, equipment, and research, and Indian banks at the time were often cautious about lending to renewable
energy manufacturers, viewing the sector as risky and unproven compared to more traditional industries
(International Energy Agency, 2013). Installation projects, by contrast, could often secure financing more easily
because they had clearer, shorter-term revenue models tied to power purchase agreements.

This financing gap meant that even well-intentioned policies pushing for domestic content sometimes
could not be matched by manufacturers who simply did not have the capital to scale up production fast enough.
As shown in Figure 2, the distribution of investment across the solar value chain in India during this period was
heavily skewed toward project development and installation rather than manufacturing infrastructure.
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Figure 2: Distribution of Solar Sector Investment in India by Value Chain Stage (2010-2013)

This is a pie chart divided into segments representing where investment capital flowed within India's
solar sector during the early years of the National Solar Mission. The largest segment, representing project
development and installation, takes up well over half the chart, while manufacturing of cells and modules
occupies a noticeably smaller slice, and research and development takes up the smallest portion of all. The
insight here is that capital consistently flowed toward the parts of the value chain offering faster, more
predictable returns, which reinforced the pattern of India becoming a strong installer of solar power but a
weaker manufacturer of the underlying technology. Data sourced from Council on Energy, Environment and
Water & Natural Resources Defense Council, Laying the Foundation for a Bright Future report, 2012.

VI.  Policy Recommendations

Based on this experience, a few directions stand out as worth pursuing further. First, skill development
programs need to be scaled up and tied directly to industry needs, not designed in isolation from what
manufacturers actually require. Second, financing mechanisms specifically designed for renewable
manufacturing, perhaps through dedicated funds or partial credit guarantees, could reduce the risk that banks
perceive in lending to this sector (International Renewable Energy Agency, 2012). Third, domestic content
policies need to be calibrated carefully so they support local industry without making renewable energy so
expensive that it slows down overall deployment.
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None of this is easy, and there is no single policy lever that solves the tension between fast job creation and deep
industrial growth. But treating the two goals as complementary rather than competing, through deliberate
sequencing and targeted investment, gives a much better shot at achieving both over time.

VII.  Conclusion

India's early experience with renewable energy, particularly through the National Solar Mission and the
more established wind sector, shows just how tricky it is to pursue job creation and industrial growth
simultaneously. The data from this period, up to 2014, reveals a pattern where installation and construction jobs
grew quickly and visibly, while manufacturing jobs, especially in solar, lagged behind and remained heavily
dependent on imported components. Wind energy, having had more time to mature, managed to build a
somewhat stronger domestic manufacturing base, offering a useful lesson about how industrial depth takes
patience and sustained policy support rather than quick fixes.

The Domestic Content Requirement under the Solar Mission was a genuine attempt to address this
imbalance, but it also exposed real trade-offs between cost, efficiency, and the goal of building local industry.
Skill shortages and financing gaps compounded the problem, making it harder for Indian manufacturers to scale
up even when demand existed. What this period ultimately shows is that renewable energy growth alone does
not automatically deliver balanced economic benefits. Without deliberate attention to where jobs are created and
what kind of industrial capability is being built, a country can end up with plenty of installation work but very
little of the deeper manufacturing base that sustains long-term economic value.

For developing economies watching India's path, the lesson is fairly clear. Ambitious capacity targets
matter, but so does asking harder questions about the composition of the jobs being created. A truly balanced
green energy transition requires treating skill development, domestic manufacturing, and financing access as
core pillars of policy design from the very beginning, not as afterthoughts to be addressed once the panels are
already going up.
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