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FOREWORD

Investing in skilling, within the rapidly growing green business
sector, is crucial to power our country’s transition towards green
and sustainable economy. It is also essential to ensure equal
opportunities particularly to those whose livelihood are currently
tied to traditional sectors which would undergo changes due to
transition to a green and climate-resilient economy. It would
require high quality, industry-relevant training nation-wide
supported by resilient and robust network of trainers and training
partners equipped with necessary infrastructure. Along with
transformative measures such as New Education Policy and National
Credit Framework, both of which aim to bridge the gap between
education, skilling and industry; targetting skill interventions would
be key to position India as a global hub and growth engine. It is in
this context that I welcome the report titled "Gearing up the Indian
Workforce for a Green Economy”, which maps the green jobs
landscape and provides valuable insights into India’s journey to
green growth, identification of skill requirements and to prepare our
workforce for future green jobs.

I congratulate all the stakeholders who provided their inputs
for this Report and for the associated analysis, which augurs well for
shaping the green and self-reliant India.
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( Atul Kumar Tiwari )
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SUMMARY -




India is emerging as one of

the world leaders in green

growth and has the potential

to unlock $1 trillion in value
. by 2030 and $15 trillion by
- 2070.

The country has outlined a bold roadmap
for its own transformation over the next
few decades, while influencing the global ;
narrative on green growth. Internally, the < }

government is driving several initiatives

across energy generation, transportation, = . . W = — '
and manufacturing. This has reflected N =~ S " !

in the increasing capital flow towards :
initiatives promoting green growth. In

FY22 alone, India witnessed a record-high India has the potential to create
investment of $14.5 billion in renewable 35 m|II|on green jObS by 20472

energy, representing a 125% increase from . .
the previous year. Furthermore, major Strengthemng the skill ecosystem

policy reforms such as the Production consistently and equitably will
Linked Incentives (PLI) schemes are set ensure a just transition, leaving

to boost local manufacturing of green no vulnerable groups behind
products.

Globally, India’s G20 presidency has come The promised green growth is an opportunity
at a time when global leaders are facing

the impact of multiple interconnected

to create meaningful livelihoods for a large
population through two interconnected strategies.
crises. India’s emphasis on LiFE (Lifestyle Firstly, India should leverage the global need for
for Environment) Mission focused on skilled human resources to help India and other
sustainable living, “Panchamrit”, the countries achieve the net-zero targets. Secondly,
government’s five-step plan to achieve India should ensure just transitions for labour in

net-zero emissions, and India’s steering of traditional industries that are impacted due to
global initiatives such as the International these shifts.

Solar Alliance offer a unique leadership
role for the country to shape the global
direction on green growth.

India entered the demographic dividend
opportunity window in 2005-06 and will remain

thereuntil 2055-56. India’s working-age population
Together, these trends have the potential as a share of the total population is expected to

to help India unlock $1 trillion in value by reach its highest level of 69% by 2030.3
2030 and $15 trillion by 2070 in its pursuit

to be a climate positive economy.

EXECUTIVE SUMMARY i 7



B GEARING UP THE INDIAN WORKFORCE FOR GREEN ECONOMY

The promised green growth is an opportunity to not
only build the human potential to help India achieve
its net-zero targets but also to contribute to the global
need for talent to address the emerging crisis.

At the same time, as workforce demand undergoes
shifts alongside rapid churn in the economy, ensuring
just transitions across traditional sectors is critical.

This includes establishing spaces for social dialogue
at the workplace, adhering to labour standards and
human rights, ensuring broad-based skill development,
providing social protection and safety nets, and
ensuring a special focus on small and medium-sized
enterprises along supply chains. This will help mitigate
any negative impacts due to the green transitions.

Renewable Energy, Waste Management, Electric Vehicles,
Sustainable Textiles, and Green Construction will drive green
growth in India and host the highest number of green jobs,
especially in urban and peri-urban areas.

India is the fourth-highest contributor to renewable
energy globally and has set ambitious targets to
generate 50% of cumulative electricity requirements
from renewables by 2030.* While the entire renewable
energy sector is experiencing rapid growth, solar
energy, wind energy, and bioenergy are the major
drivers. In addition, the emphasis on green hydrogen
will grow in the coming years, as evidenced in the 2023
Union Budget.® In terms of job growth, solar energy is
projected to host 3.26 million jobs by 2050,¢ followed
by wind energy, which is expected to support 0.18
million jobs by 2030.” Moreover, the bioenergy and
green hydrogen sectors are predicted to create 0.27
million and 0.6 million green jobs by 2030, respectively.

India’s waste management needs are growing due to
rapid industrialisation, urbanisation and increasing
consumption. With 60% of the country’s population
expected to live in urban areas by 2050,% the amount
of waste generated is projected to increase by around
4% annually. However, currently, only 28% of waste
in the country is treated.” E-waste and wastewater

management are two of the largest and most lucrative

L 4
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sectors in waste management. Managing e-waste is
estimated to create 0.5 million formal jobs in India by
2025, while wastewater management sector, which
currently employs 0.71 million people, is anticipated to
require a large number of skilled workers in the next
decade.

With regards to green transitions in traditional
industries, more than 138 Indian companies have
committed to achieving net-zero emissions by 2050.
The automotive, construction, and textile sectors are
leading the way in India’s green transition, through
(EVs),
sustainable textiles and apparel. The growth of EVs

electric vehicles green construction, and
is expected to create 10 million direct and 50 million
indirect jobs by 2030, offering an opportunity not only
to hire new workers but also to upskill and integrate the
existing 35 million Internal Combustion Engine (ICE)
workforce.*? The future of sustainable textiles provides
an opportunity to further just transitions for 45 million
textile workers in India.*® Approximately 11 million jobs
in the construction sector are predicted to be affected

by 2030 due to sustainability transitions.*
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Although the demand for emerging green jobs is expected to grow,
the ecosystem that supports the development of the required
skillsets is currently nascent and gaining momentum slowly.

To leverage the green growth opportunity, India needs
to establish a scalable skill infrastructure to ensure high
quality training and generate wider awareness about
these job opportunities through targeted campaigns.

Currently, Skill Council for Green Jobs (SCGJ) and
Green Skill Development Programme (GSDP), have
collectively trained around one million candidates
for opportunities related to green growth.'> Despite
the efforts being made by over 500 government and
private training institutes, there is still a significant
need to increase the number of candidates trained to
achieve green growth at a faster pace. Several systemic

challenges must be addressed to accelerate the skill-

building efforts. These barriers include lack of policies
for green skill development, funding gaps, inadequate
skill infrastructure, exclusion of vulnerable groups, and
lack of collaboration among key actors.

A survey conducted among 2,328 candidates across
five metro cities as part of this study revealed that 85%
of them had heard about ‘green’ or climate-positive
jobs. However, this percentage significantly dropped
to 35% across all sectors when they were asked about
specific job roles in the sector or their awareness
of skill-building programs for the same. Hence,
investments in awareness and translating awareness to
actionis critical.




Given the nascency of the skills ecosystem, vis-a-vis the

growing demand for green jobs, there is an urgent need to
enable green skill development in India. Philanthropy can take

five big bets to address skill-building needs and propel the
country’s transition to a green economy.

Reskill and upskill existing workforce

Enabling existing workforce to adapt to
changes in jobs due to greening

Train entry-level workforce

Training incoming youth to meet the
demand for new green jobs

?

Support entrepreneur-led models

Creation of self-employment that can
amplify job opportunities

@ Foster Diversity and Inclusion

Ensuring diversity and inclusion in skill-building and
jobs in the process of greening the economy

il

Formalisation and decent jobs

Ensuring safety and social protection in
the existing jobs

7
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Across the high-growth sectors, philanthropic capital can support
the following big bets to set the pace for India’s green growth. An
assessment of projected jobs, workforce aspirations, presence

of policy/industry tailwinds, and maturity of skill infrastructure
within each sector call out for these big bets.

Er—

Solar Energy

Wind Energy

Bioenergy
(Biofuels)

Green Hydrogen

E-Waste
Management

Wastewater
Management

Automotive
(Electric Vehicles)

Textiles & Apparel
(Sustainable
Textiles)

Construction
(Green
Construction)

Upskill existing workforce
across the solar value chain to
meet industry demands

Establish a distributed
network of entrepreneur-led
feedstock collectors

Reskill workforce from other
sectors for job roles across the
green hydrogen value chain

Train entry-level workforce
to create a strong cadre for
safe recovery, recycling,
refurbishment roles

Train entry-level workforce
for battery manufacturing and
charging infrastructure roles
by leveraging ITls

Institutionalise entry-level
training of textile-waste
workers on safe disposal,
recovery, and recycling

Upskill existing construction
workers towards green
construction

Medi

Train entry-level workforce in solar
component manufacturing roles

Upskill O&M workers through mass
adoption of existing O&M courses
to meet demand for automation

Skill ETP workforce across various
industry sectors

Skill and enable transition of
existing ICE workforceto EV,
specifically EV assembly and
manufacturing

Skill existing and entry-level
workforce on sustainable textile
production techniques, especially in
sustainable fabric construction and
apparel making.

Accelerate innovation in
sustainable sourcing through skilled
talent and market access

Low

Train women and PwD to enable
diversity & inclusion

Train entry-level workforce in
wind manufacturing job roles by
leveraging ITls

Train entry-level workforce for
installation, production and O&M
roles by collaborating with ITls

Train entry-level workforce in
electrolyser manufacturing and
installation roles

Upskill existing workforce in
collection and segregation value
chain segments

Train entry-level workforce in
emerging ETP/STP manufacturing
by leveraging ITls

Establish network of women
entrepreneur-led after sales
services and charging centres

Upskill waste workers for
disposal of construction and
demolition waste

The report further provides a deep view of each sector, critical value chain segments, emerging green
job roles, and detailed action steps.

EXECUTIVE SUMMARY i 11
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CHAPTER 1

INDIA'S BIG OPPORTUNITY

TO DRIVE SKILL DEVELOPMENT
FOR GREEN JOBS &

Understanding green growth, the demand for green
jobs, the need for training, and the role philanthropy
can play in India’s journey towards a green and
sustainable economy through skill-building.



n i Introducinghé
economy paradigm

Green

The greeneconomy paradigm aims to address the twingoals
of mitigating the climate crisis and providing an engine for
economic growth and job creation.

Climate change is impacting economies and societies
worldwide. According to the Intergovernmental Panel
on Climate Change (IPCC) in 2021, unless there are
immediate, rapid, and large-scale solutions to reduce
greenhouse gas emissions, limiting global warming to
1.5°-2°C (Celsius) will be beyond reach.!® To address
this challenge, there is a need for a fundamental shift
towards a paradigm that can combine the twin goals of
preserving natural resources by reducing emissions and
paving the way for economic growth and job creation.

that
impact of production and

A green economy is an economic model
aims to reduce the
consumption on the environment while also creating
a virtuous relationship between economic growth
and environmental wellbeing.’” It extends beyond
emission reduction to focus on building the capacity
to adapt to climate change, developing circular value
chains, reducing material consumption, and thus,
decreasing waste generation. A green economy has
the potential to provide financial and social benefits by
fostering greater prosperity, boosting local growth and
innovation, and encouraging competitiveness while
enabling an inclusive society. 8

-
INDIA'S BIG OPPORTUNITY ¢ 13
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Green Economy

Aims to

Also, has the potential to

Achieve

environmental
objectives

Reduce emissions

Achieve economic
objectives

Foster jobs and

Achieve social

objectives

Reduce emissions

skills

Reduce and reuse
waste

Spur innovation

Ensure wellbeing

Effective
management of
natural resources

Foster
competitiveness

Fig. 1| Objectives of a Green Economy

Enforce labour
rights

Transition to green economy is projected to contribute $10.3
trillion to global GDP, accounting for 5.2% of the global GDP by

2050.7

Enterprises developing and producing green goods and
services are estimated to generate a value of $4 trillion,
which could be further amplified by $6.3 trillion, backed
by their ancillary supply chains. Renewable energy and
electric vehicle manufacturing are the two key drivers
behind this opportunity across the world, generating
a value of over $8 trillion.?° The transition to a green
economy can potentially unlock trillions of dollars of
economic value and bring other positive outcomes to
the environment.

The 2021 United Nations Climate Change Conference
(COP26) focused on uniting efforts to build the much-
needed resilience against climate change. Participating
nations reaffirmed their responsibility to fulfil the

14i INDIA'S BIG OPPORTUNITY

pledge of sourcing $100 billion annually from developed
countries and redirect it to developing countries. They
also collectively agreed to work towards bridging the
gap between existing emission reduction plans and
the required norms to limit the rise in global average
temperature to 1.5° C by 2030.2* With 135 countries
committing to net-zero targets,??> there has been
a surge in green growth policies and investments.
In 2022, renewable energy investment reached a
milestone by matching fossil fuels at $1.1 trillion for the
first time.?® Moreover, a growing number of companies
worldwide are prioritising climate mitigation, which is
evident through the adoption of mandatory reporting
on Environmental, Social, and Corporate Governance
(ESG).
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Green economy presents an opportunity to increase green skills
intensity and create economic opportunities through this transition

Green skills intensity refers to the extent to which
different countries, sectors, and jobs incorporate
green skills.?* The higher the green skills intensity and
more the number of green jobs, the smoother will be
the green transition of the economy. Over the last few
years, there has been a steady increase across green
skills intensity and the number of green jobs. In 2019,
for example, hiring for green jobs edged ahead of the
overall hiring rate in most economies, indicating a high

demand. At the same time, the share of green talent in

the global workforce increased from 9.6% in 2015 to
13.3% in 2021, with an annual growth rate of 6% and a

cumulative growth rate of 38%. %

However, studies indicate that a limited pool of green
talent and lack of avenues for developing green skills
could impede the pace of green transitions. The existing
workforce and the emerging workforce entering the job
market must be equipped with critical skillsets to help
them adapt to changing standards across sectors. The
need for avenues to build green talent is also seeing an
increased buy-in from industry players given the need
to adhere to regulatory practices, invest in innovation
and support skill-building of their existing workforce.




!

- 1.2.Butwhat are

/

A RV

=

Green Jobs?

ILO defines green jobs as “decent jobs that contribute
to preserving or restoring the environment, whether in
traditional sectors like manufacturing and construction, or
in new, emerging green sectors such as renewable energy

and waste management”?¢

Globally, various studies and organizations have defined
and measured ‘green jobs’ differently, with the most
common requirements being to help achieve resource
use efficiency, reduction of pollution and waste, and
preservation of natural resources. According to the
SCGJ, ‘green jobs’ refer to a class of jobs that directly
have a positive impact on the planet and contribute
to overall environmental welfare. These are jobs that
seek to use or develop renewable forms of energy,
conserve resources, ensure energy efficient means,

What are green jobs?

Green jobs are decent jobs*
that preserve or restore the
environment either in new green
sectors such as renewable energy
or in conventional sectors such as
manufacturing

16i INDIA'S BIG OPPORTUNITY

regulate waste management, and promote sustainable
development. These jobs seek to enforce regulations,
support education and training, and increase public
influence for benefit of the environment.

For the purpose of this study, we define green jobs as
being at the intersection of decent work opportunities
and environmental sustainability.?” Green Jobs needs
to be employed in the context of a just transition
towards sustainable development.?®

What are not green jobs?

Employment in roles that are extractive
by character, harming the environment
and/or do not involve protecting the
environment  through  day-to-day
responsibilities, and have exploitative/
harmful working conditions or don't
pay a living wage, amongst other labor
concerns

1d 8
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A “just transition” can accelerate the shift to an
environmentally sustainable economy while promoting
socially equitable labour practices.

In 2015, the Paris Agreement recognised the importance of considering the interests of workers and
communities to ensure that net-zero transitions enable decent work and quality jobs. Extensive evidence
suggests that creating a net-zero economy offers immense potential to generate more and better jobs,

thereby enabling just green transitions.?’

A ‘Just Transition’ means greening the economy
in a way that creates decent work opportunities,
and leaves no one behind. Assumptions of this
definition include creating a process that:

e Amends operations and derived outcomes to
be equitable

e Redresses the past harms experienced by
vulnerable groups and communities

e Warrants economic and social agency for all

Just transitions in an Indian context should
consider aspects such as establishing spaces
for social dialogue at the workplace, promoting
labor standards and human rights, facilitating
economy-wide skill development, ensuring skill-

building of existing workforce, and providing
social protection and safety nets. Additionally,
special attention needs to be given to small and
medium-sized enterprises across supply chains
and regional economies.°




India has the potential to
unlock $1 trillion value by
2030, and $15 trillion by
2070, on its path to net-zero
transition.®!

India is emerging as the one of the fastest growing
economies worldwide and is the sixth largest
economy globally. At 2.4 tCO2e (tonne carbon
dioxide equivalent), India’s per capita greenhouse gas
emissions is below the world average of 6.3 tCO2e,
as of 2022.32

India has committed to achieving net-zero by 2070
and released a low-carbon development strategy. In
line with the strategy, India has established targets
to reduce one million tons of CO2 emissions by 2030
and has also outlined various government targets
and policies. These initiatives are fostering increased
investments in the industry to propel India’s rapid
transition towards becoming a thriving green
economy.

There is a tangible opportunity to
mitigate climate risk in India.

50% of India’s

energy requirement

is targeted to be met with
renewable energy by 2030.'

45% reduction in
CO2 emissions

intensity

by shifting to targeted
renewable energy by 2030."

4.7% increase in
GDP expected

by achieving Net-zero carbon
emission target by 2070."

In the current 2023 budget, India has allocated $277.2 million of priority capital investment towards
achieving net-zero emissions by 2070. A clean energy transition plan has also been announced to ensure
the country’s energy security. $1.1 billion have been earmarked annually as per the 2023 budget for
Production Linked Incentives (PLI) schemes across 13 key sectors to promote green transitions.*?

18i INDIA'S BIG OPPORTUNITY
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Viability gap funding and other direct and indirect
subsidies such as tax rebates in specific sectors
like EV purchasing are also creating traction for
green practices.®* Such initiatives could facilitate
the much-needed steady decarbonisation of
Indian industries, reduce dependency on fossil
fuel imports, establish market leadership, and
encourage consumers to adopt sustainable
products and services. Sovereign Green Bonds,
which were introduced in the 2022-23 budget as a

new avenue of raising finance for green initiatives,
recently witnessed a successful maiden auction.

With India’s G20 presidency, the country has
introduced the ‘LiFE’ (Lifestyle for Environment)
Mission to promote responsible consumption.
India’s steering of global initiatives such as
the International Solar Alliance offer a unique
leadership role for the country to shape the global
direction on green growth.

With India emerging as one of the world leaders, it has the
potential to create 35 million green jobs by 2047.3°

The envisioned green growth presents an opportunity
to generate significant employment opportunities for
a large population through two interrelated strategies.
Firstly, India should capitalise on the global demand for
skilled workforce to support not only its own efforts
but also assist other countries in achieving their net-
zero targets. Secondly, India should prioritise fair
and equitable transitions for workers in traditional
industries that may be affected by these transformative
changes.

India’s entry into the demographicdividend opportunity
window in 2005-06, which is projected to continue
until 2055-56,%¢ presents a significant opportunity
for the green jobs market to not only meet domestic
targets but also contribute to the global workforce. By
accelerating the development of the skill ecosystem,
India can ensure an effective supply of talent to support
green growth while consciously addressing the needs
of populations such as women, persons with disabilities
(PwDs), and individuals from remote regions of India,

thus ensuring inclusive green growth.




1.4. SklII d'e\)elopmentfor

green jobs in

Indqi'a

An enabling ecosystem for productive employment of Indian
workers, with the right set of skills, in decent jobs can help India
capitalise on its demographic dividend and move towards a

climate-positive economy.

India faces a considerable skill gap presently, with less
than 10% of the youth reported to be receiving formal
or informal training.®” Falling labour force participation
rates and rising unemployment are symptoms
of widening skill gaps, greater disparities in job
opportunities, and insecure education to employment
transition.3® Given that India’s working age population
will peak by 2030 at 65%, India has a short window of

opportunity to harness its demographic dividend.

In the context of climate change, India is estimated to
lose 3-6% of its GDP, annually from 2021,% largely due
to the lack of a workforce whose skills are attuned to
sustainable development needs. In order to fulfill this

ZOi INDIA'S BIG OPPORTUNITY

growing need, India needs to bridge both; skill gap and
awareness gaps.

Firstly, while the demand for emerging green jobs
is expected to grow, the supporting ecosystem to
provide the skillsets required for these jobs is currently
nascent. India needs to establish a scalable skill
infrastructure that can provide high-quality training
in line with industry demands. To meet the demand
for skilled green workforce in the future, India has so
far trained one million candidates. This has been done
by Skill Council for Green Jobs (SCGJ) and Green Skill

Development Programme (GSDP) .#°
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While there are more than 500 government and
private skill-training institutes** offering online/offline
courses for different sectors (as shown in the figure on
next page), several challenges need to be addressed in

the demand as well as the supply ecosystem to ensure
industry-ready green-workforce. These challenges

include:

e Lack of supportive policies on green skill development across sectors in line with emerging green job roles

o Lack of emphasis on green skill-building

o Insufficient coverage and depth of green skill development within existing interventions.

o Limited effectiveness of several programs due to factors such as missing synergies across skill-devvelopment

bodies, scarcity of expert trainers and lack of equipment

e Lack of inclusion in training programs for catering to the needs of various marginalised groups

Secondly, there is limited awareness about specific
job roles within Green jobs among youth. In a survey
conducted by Sattva with 2328 candidates across
five metro cities, it was observed that 85% candidates
had heard about ‘green’ or climate-positive jobs. This
percentage however, significantly dropped across all

=

Government bodies and sectors

390+

sectors to 35% when they were asked about specific job
roles in the sector or awareness of skill development
avenues for the same. Hence, efforts are needed in
building awareness and aspirations of youth about

400+

green jobs.

Courses being implemented private non-affiliated, independent
Government bodies and Sector
Skills Councils aligned with Skill
India mission that are creating
qualifications and certifying

candidates

institutes like universities, private
institutes, NGOs, etc. that are
offering awareness modules for
various sectors as well as specialized
courses online/ offline

by private training players
affiliated to Sector Skills
Councils and providing training
for qualifications
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1.5. Urgent need
skill-developement:
Philanthropy.

e

for enabling green

Potential role of

Philanthropy can take ﬁve Big BEtS to

address skill-building needs and propel India’s transition to a

green economy.

Reskill and upskill existing workforce
Enabling existing workforce to adapt to

¥

changes in jobs due to greening

Train entry-level workforce

Skill incoming youth to meet the demand

"

for new green jobs

Support entrepreneur-led models
Creation of self-employment that can

T

amplify job opportunities

?

@ Foster Diversity and Inclusion

Ensuring diversity and inclusion in training programs
and jobs in the process of greening the economy

Formalisation and decent jobs

Ensuring safety and social protection in

1

the existing jobs

Given India is at an inflection point in its transition to a
green economy, there is a need to address skill-building
needs across the high potential value chain segments.
Actioning these big bets would help formalise the

22i INDIA'S BIG OPPORTUNITY

workforce, ensure social benefits, prevent exploitation,
and enable economic growth. This will need collective
action across Governments, policy makers, industry,
civil society, and research stakeholders.



CHAPTER 2

RENEWABLE
ENERGY -

Powering energy security through workforce maturity

Understanding growth of renewable energy in India,
and fast-growing sectors such as Solar Energy, Wind
Energy, Bioenergy, and Green Hydrogen. This chapter
will provide an overview of high-potential value

chain segments for green jobs, the skill development
ecosystem, and big bets for philanthropy to address
training needs across these sectors.
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India is the fourth highest contributor to renewable energy
globally. It has set ambitious targets to generate 500 GW
of non-fossil energy, with 50% of cumulative electric power

coming from renewables by 2030.2

By 2050, 90% of global energy generation is expected
to come from renewable energy sources, and the
sector is poised to grow at a CAGR of 8.6% between
2022-2030.4% The
significant progress in renewable energy globally, with
257 GW of renewables added in 2021, contributing
to 81% of power capacity additions.** The momentum

last five years have marked

is expected to sustain, with global renewable energy
market predicted to exceed $2 billion by 2030.45

India is leading the global transition towards
renewable energy and has a target to achieve net-
zero carbon emissions by 2070, with its installed
capacity of 169 GW in renewable energy as of

February 2023.4¢

By reducing entry barriers through provisions of
subsidies and incentives such as production linked
incentives (PLI) schemes and custom tariff reductions
for the renewable energy sector, the government
is enabling greater industry interest in the sector.
Foreign direct investments (FDI) of up to 100% are
currently allowed in the renewable energy industry
under the automatic route, with no prior government
approval. Through the production linked incentive
(PLI) scheme, the second tranche of $2.3 billion was
announced to enhance manufacturing capacities,
which will potentially enable further investments and
focus on domestic production.” There are currently
$196.98 billion worth of renewable energy projects

underway in India. The Indian government has
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approved 45 solar parks with an aggregate capacity
of 37 GW.*® There have also been similar initiatives
introduced for the wind energy sector. The 2023
Union Budget has emphasised green hydrogen as well
as setting-up supply chains for biomass for biofuel
production. Thriving market conditions including

more private sector investments, strong policy
action, and technological improvements focused on
creating resilient supply chains are responsible for
these positive trends in the sector.*” With these strong
tailwinds, it is estimated that the renewable energy

sector would house 3.4 million jobs by 2030. 5°

While the renewable energy sector comprises energy
produced from various sectors such as, solar energy,
wind energy, bioenergy, hydro-energy, and tidal
energy, this report prioritises and details the trends
in solar energy, wind energy, and bioenergy (biofuels)
as these sectors have shown the most activity and
increase in installed capacity. In addition, the report
focuses on green hydrogen given the recent emphasis
on the same in the 2023 Union Budget. !

The upcoming sections of the chapter will deep-
dive into the growth of solar energy, wind energy,
bioenergy (biofuels), and green hydrogen to assess
high-value chain segments, potential for green jobs,
the skill development ecosystem, and big bets that
philanthropy can take to address training needs for
green jobs.



2.1 Solar Energy

il

Growth of
the sector

Solar energy remains the powerhouse of growth in
the renewable energy sector, with an 18-fold increase
from 2.63 GW in 2014 to 49.3 GW in 2021, forming
60% of the government’s 2030 energy target.>® While
domestic industry players are expanding on a massive
scale, international investors and philanthropy are
also collaborating with local organizations to boost

W

Demand for
green jobs

As of 2021-22, over 29,000 people were employed in
the solar sector, and it is estimated to create up to 3.26
million cumulative jobs with an estimated installed
capacity of 940 GW by 2050. As of 2021, rooftop
applications reached 7.7 GW, and the Ministry of
New and Renewable Energy (MNRE) has proposed

The solar energy sector is a fast- growing, lucrative
space, and is expected to grow at a CAGR of 8.6%
between 2022-2030.>2

investments in the sector. Further, policy initiatives
like Jawaharlal Nehru National Solar Mission (JNNSM)
and Solar Park scheme are enabling high growth.>* A
substantial budgetary allocation of $2.3 billion with
the recent PLI scheme, coupled with over $8.1 billion
of investments by industry players is poised to boost
domestic manufacturing. >

Solar energy sector is projected to have 3.26
million jobs by 2050.%¢

an additional 100 GW. Currently, rooftop solar
installations (both on-grid and off-grid applications)
have the highest number of jobs compared to any other
sub-sector or value chain segment. A greater focus on
distributed renewable energy generation will facilitate
the transition from utility-scale projects (solar farms).>”

-
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While the installation segment will create a
significant number of semi-skilled and low-skilled
jobs, these positions are likely to be short-term
in nature. On the other hand, manufacturing jobs
are expected to offer more sustained and long-
term employment.

\\

High-growth
value chain
segments

The solar value chain revolves around the lifecycle of
Photovoltaic (PV) panels, which play a central role in
solar farms/parks and rooftop solar (on-grid and off-
grid) systems. The solar energy value chain typically
PV
component manufacturing and assembly, installation,

includes design and business management,

operation and maintenance, and sales and end-of-life
cycle. Solar farms and rooftop on-grid systems may
also involve additional processes such as business
evaluation, and facility

development, proposal

management.
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Design & Business
Management

Bidding on projects,
of the planning and
designing programs.
Conducting R&D on
components.

Description
of the
Segment

Increase in EPC
projects can mean
permanent jobs;
for every 10 MW,
up to 7 jobs may be
created for business
development &
land acquisition
clearances. However,
most jobs would be
from the high skilled
category

Rationale
for
Mapping

Potential
Semi and
Low-Skilled
Job Roles

e Solar PV structural
design technician

GEARING UP THE INDIAN WORKFORCE FOR GREEN ECONOMY MW

Component
Manufacturing &
Assembly

Manufacturing
the different
Photovoltaic (PV)
components

Recent PLI policy
is set to spur
expansion of

manufacturing jobs,
but growth trends
need to be observed
in the short term to
steadily predict the
intensity of jobs

Solar PV module .
manufacturing
technicians .
Computer-

controlled machine o
operators

Welders, cutters,
solderers, coaters,
painters, and
spraying machine
setters

Electronic
equipment
assemblers,
operators

BESS Technician

with a high potential
for the semi-skilled
workforce working

e Solar Pump

Operations &

Maintainence
(0&M)

Installation and
Commissioning

Managing power

Construction supply from the
onstruction of

the plants/ farms.

Installing rooftop

panels and solar

pumps.

different equipment
used in power plants.

maintenance/ repair
of parts

It has the highest

manpower capacity

as it can employ
24.72 person
per MW rooftop
installed capacity,

When compared
to installation
only 10% of the
workforce may be
required in O&M

off-site

Solar PV installer
(civil/ electrical)

Solar PV

Technician

Offgrid/ e Solar PV
Rooftop solar PV maintenance
entrepreneur technician - civil /
Electricians

electrical (ground
mount)

installers e Solar site in-charge

Solar Pump
operators
Floating solar, site
operators

farms. Monitoring the

Conducting periodical

End of life
cycle

Collecting used
panels and other
components,
recycling and
disposing of the
components. Sale of
panels

@¢ccccccccccccccccccccscccccsccccccssssscsssseccccccsscsssssscccccccsscsssssscssccccsccssssscscsccccel@

The decade-long
installations

and impetus in

manufacturing
could result in more
disposed solar panels
in the near term and

long term

@° 00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000ccccccc(@

The jobs in

this segment

are integrated

with E-Waste
Management roles.

Low Green

Legend: High Green Qg Medium Green
Job Creation Job Creation

Job Creation

Fig. 2 | High-potential value chain segments and job roles for solar PV

The solar skill infrastructure is well-established,
comprising two sector skill councils (SSCs): the Skill
Council for Green Jobs (SCGJ) and the Electronic
Sector Skill Council (ESSC), which have successfully
trained over a hundred thousand candidates.>® In
addition to the SSC-affiliated training providers, NGOs

and other organisations are also conducting private

training programs to address the skill gaps of the
sector. Currently, there are 25 qualifications available
for the solar sector, but only the Solar PV installer
(Suryamitra) program, along with its subsets Solar PV
Installer (Electrical) and Solar PV Installer (Civil), are
being implemented. >’

-
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3 B Ig BEtS that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Upskill existing workforce across the solar
value chain to meet industry demands

To meet the demand for semi-skilled and low-skilled workforce
across the solar value chain, it is necessary to upskill the existing
solar workforce to meet the industry needs generated by the
evolving technology. To operationalise this big bet, philanthropy
can leverage the existing ecosystem of over 400 SSC-affiliated
institutes. This includes training existing staff for short-term roles
and enabling them to upgrade to new roles.

The assembly/installation segment has the highest manpower
requirement, employing an average of 24.72 full-time equivalent (FTE)
individuals per MW of rooftop installed capacity.®® As of 2021, the
Suryamitra qualification accounted for approximately 90% of
trained and certified candidates in solar job roles,’* supported
by MNRE and PMKVY, and other state-led schemes and market
mode programs.®? Although plant construction work is temporary
at project sites, a significant number of skilled workers are needed
in India to achieve the target of 300 GW solar capacity by 2030.

To meet the requirement for trained and certified workforce
capable of handling plant construction and operations and
maintenance for various types of solar projects, it is necessary
to address certain challenges. Analysis of implemented programs
indicates that the scarcity of trainers, limited exposure to
automation techniques, and limited practical/hands-on experience
hinder the industry-readiness of candidates. Overcoming these
challenges and ensuring geographical suitability to facilitate
local hiring are crucial for the successful implementation of new
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A 12x increase
in jobs is expected between
2020-2030 across the value
chain due to government
initiatives, giving an opportunity
for the existing workforce to
transition to new job roles."

Over 100,000
candidates

candidates have been trained in solar
PV technician roles. They further
require skill development to work in
other high demand job roles. Vv

25 qualifications

for the solar sector. Of all, the Solar
PV installer programmes is being
implemented most at-scale. "

With 400+ SSC
affiliated

institutes, philanthropy can
operationalise the big bet
through existing infrastructure
and channelise skill-building
pathways for current and
incoming workforce. V"
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courses.

Furthermore, to enhance the growth of the solar
skill development ecosystem, it is essential to
foster collaboration and synergies with partners to
align job roles with industry changes. Stakeholders
can contribute to building resources that capture
industry demands or upgrading existing courses

Government bodies and sector
Skills Councils (SSCs) aligned with
Skill India mission, that have created
25 qualifications

@ ccccecccccceccesccscceccccccec®

400+

SSC affiliated institutes
providing training as per
qualifications

to meet the evolving skill requirements. Moreover,
they can facilitate collaboration between the
industry and skill councils to bridge the demand-
supply gap, devise relevant courses, and conduct
joint reviews of existing solar programs to enhance
their industry suitability.

50+

Private non-affiliated, independent
institutes like universities, private
institutes, NGOs etc, providing
specialised cources

@oececsccesececsssssscccsscsccec@

j.8c6)

o —

:
e i
e

.ESS I Industrial Training Institute ’so 9001:2008

SHARDA

R

coursera

e 2 certification bodies involved -
SCGJ and ESSC

e SCGJ has 16 qualifications and they
are focused on certifying candidates
for various value chain segments
such as business development,
manufacturing, installation, and
O&M

e The ESSC has 9 qualifications
focusing on manufacturing,
installation & O&M.

programs

@coccccccccsccoccsscsscsscescescescesceccescescescecccccesc@

Fig. 3| Solar Skill Ecosystem

e Atleast 400 institutes are
associated with SCGJ, have private
certifications for non-affiliated
courses, such as solar maintenance,
SCADA systems, etc, and they
deliver in online mode as well.

e Despite this expanse, majority of
the trainings have happened only
for Suryamitra and Varunmitra

e Many independent institutes
and private universities provide
specialised courses. However,
trainings are mostly for the high
skilled workforce.

e Few online portals offer 10-day
courses for engineers, and architects

e For semi-skilled workforce,
workshops are the only modality,
where they are provided hands-
on experience. Most of these
participants are unable to attend
online informative sessions due to the
lack of resources.

e Employers have to re-train for roles
such as Solar PV installer, O&M
Technician, Manufacturing operators,
etc. indicating a gap in skills

Y

-
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Train entry-level workforce in solar
component manufacturing roles

With a focus on making India ‘Aatmanirbhar’, policies such
as JNNSM, PM-KUSUM, PLI, and the Ultra Mega Power
Solar Scheme, are driving the growth of jobs in the solar
manufacturing segment.®®* While the manufacturing segment is
experiencing increased policy support and industry investments,
the implementation of current manufacturing courses remains
minimal due to a lack of incentivisation.

Philanthropy can enable the required skills supply by
demonstrating training models for manufacturing roles in ITls
that are industry-ready. In addition, Philanthropy can enhance
awareness of skill development pathways among young
individuals entering the workforce.

More than $8.1
billion
investments announced by leading

domestic industry players in solar
component manufacturing.

o
0.175 million jobs

are estimated to be created in
solar component manufacturing
segment by 2050, owing to
increasing industry investments
and government schemes. V"

Five qualifications from
SCGJ and ESSC with a
focus on Manufacturing
exist.

Implementation is yet to
be scaled as they are not
subsidised.
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Train women and PwD to enable diversity
and inclusion

Currently, there is a lack of affirmative action and industry drivers
to encourage women'’s participation in the workforce. Skill-training
organisations do not actively engage in targeted mobilisation of
female candidates due to the low levels of placement.

Therefore, it is necessary to introduce the right incentives
to promote inclusion of women in training and employment.
Philanthropy can also provide funding to private training institutes
and other ITls to conduct inclusive pilots aimed at mobilising,
training, and facilitating placements of diverse groups.

85% of trained
candidates were men

indicating a lack of inclusivity of
other diverse groups. *

90% of women
indicated that social
norms don’t allow them

to participate in trainings.
Further, affirmative action and
industry drivers to enable their
entry in the sector are required. *

Very few training
organisations

focus on women/PwDs since
they are unable to meet their
placement targets as industries
don’t hire them. "
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Big Bets

that will potentially derive increased value from

philanthropic investments.

Given policy tailwinds, increasing industry investments,
and existing skill infrastructure; efforts to upskill
the existing workforce will derive most value from
philanthropic investments. This is followed by working
with ITls to train the incoming workforce, considering
the nascency of the skill infrastructure for component
manufacturing roles.

Upskill existing workforce
across the solar value chain
to meet industry demands

Fig. 4| BigBets
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in solar component

manufacturing roles

Further, there is a need to have long-term focus on
making the solar workforce diverse and inclusive.
However, this will require creating systemic shifts in
perceptions within the ecosystem, which will require
sustained investments to demonstrate models of
mobilising, training, and ensuring placements of diverse

groups.

Low

Train entry-level workforce

Train women and PwD
to enable diversity &
inclusion



"

2.2 Wind Energy L-

il

Growth of
the sector

As of 2022, India had the fourth-highest installed
wind capacity in the world.®* With increasing
industry investments, India is on the path to
achieve the government targets of 140 GW of

wind capacity installation. ¢

According to Invest India, India ranked fourth in the
total windinstalled capacity in the world, with a capacity
of 41.9 GW as of 2022. This is expected to increase
by 50% in 2025 as multiple projects that were in the
pipeline before COVID-19 are set to restart adding
an additional wind power capacity of 20.2 GW.%¢ The
sector is seeing strong policy tailwinds like the National
Wind Solar Hybrid Policy, which aims to promote the
hybridisation of solar and wind farms. In addition to

W

Demand for
green jobs

By the end of 2022, 60,600 people were employed
in the wind sector,”® and the sector is on its way to
creating as many as 0.18 million jobs cumulatively by

this, the government’s custom tariff exemptions to
produce certain wind turbine parts will further enable
the growth of the wind sector.” The present growth in
the sector is driven primarily by large-scale wind farms
set up by large global and domestic players. This could
be enhanced by the government’s updated auctioning
process,’® where bids are being invited for wind
projects worth 8 GW by 2030. ¢

With over 60,000 people employed in the sector,
as of 2022, the workforce is expected to grow
three times by 2030.

2030, to meet the updated government target of 140
GW of wind energy capacity by 2030. 7*

-
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&
High-growth
value chain
segments

requirements.

The growth of the wind value chain is rooted in
industrial offshore/onshore farms and not residential/
community wind markets. Across both industrial
onshore and offshore wind farms, the product value
chainthat flows commonly includes research and design
(R&D), manufacturing, planning, construction, erection
and commissioning, and operations and maintenance
(O&M). Presently, onshore wind is driving the sector

The manufacturing segment will see increased
demand due to the introduction of PLI schemes’?
for manufacturing of offshore wind turbines.
Additionally, due to potential automation, the O&M
segment needs to be carefully monitored for skill

growth with large wind farms in operation. Offshore
wind farms are growing across port cities due to higher
rates of efficiency offered. For residential/community
purposes, wind energy is currently not preferred.
However, the emerging market for small wind turbines
for residential settings needs to be observed as it is
likely to be affordable in the future.

Construction,
Erection and
Commissioning

. Operations and
Plannin .
i Maintenance

Managing power
supply from the

e e . t
Descrlptlon ) Manufacturing resource assessment,
f th Conducting R&D on cur s el el mlcr.o 5|tt|ng,.a.n'd
o e components. components technical feasibility,
Segment and business
development
Need for R&D to Largest employer in

Rationale
for
Mapping

Potential
Semi and
Low-Skilled
Job Roles

Conducting wind

farms. Monitoring the
different equipment
used in power plants.
Conducting periodical
maintenance/ repair
of parts.

Construction of the
plants/ farms.
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the sector. Planned
introduction of

the PLI scheme is
expected to grow
the sector further

to meet government
targets & reduce

import dependency

reduce costs and
enable increased
entrants to make the
sector more feasible.
However, majority
roles are from high-
skilled category

Majority of roles

potential for target
vulnerable groups

hired are high skilled
roles and hence has
alower job creation

Despite Hybrid
policy driving
growth, semi skilled
jobs would not
be as many since
wind and solar
would have same
workforce

High requirement of
technically trained
labour to monitor
automation tasks

@¢ccccccccccccccccccscscccccsccccccssccssscsseccccccsscsssscsceccccccscsssssscssccccsccssssscccccccccl@

e Wind
manufacturing
technician

e Production
operator

e Maintenance
technician

e Computer-
controlled machine
tool operators

e Electrical and
electronic
equipment
assemblers

o WTG production
operator

e Structural design

technician e Site Surveyor

Legend: High Green [ Medium Green
Job Creation | Job Creation

Fig. 5| High-potential value chain segments and job roles for wind energy
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Construction
technician
(Electrical)-WPP
Construction
technician (Civil)-
WPP
Construction
technician
(Mechanical)-WPP
Crane operator

e O&M
Electrical and
Instrumentation
Technician - WPP
o O&M Mechanical
Technician - WPP

Low Green
Job Creation
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2 B Ig Bets that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Upskill O&M workers through mass
adoption of existing O&M courses to meet
demand for automation

To upskill O&M workers and meet the demand for automation, it
is crucial to promote the mass adoption of existing O&M courses.
The O&M segment in the renewable energy sector is embracing
automation for day-to-day monitoring and maintenance of wind
turbines.”®

However, the current skill development landscape for O&M is in
its early stages, as depicted in the figure on the next page. Only
one SSC and one implementation partner have launched the initial
pilot program called the Vayumitra program, which is funded by
the MNRE. It is necessary to leverage the insights gained from
this pilot program and facilitate the widespread adoption of O&M
courses to prepare the workforce for the growing demands in this
field.

Considering the increasing requirements, SCGJ has developed six
qualifications for the wind energy sector, focusingon O&M, as well
as design and construction aspects.” Philanthropy can play a vital
role in supporting the expansion of O&M courses. Additionally,
it can facilitate the establishment of standardised assessments
of skills, enabling workers to transition to future roles in light of
automation

40%
of the 0.18 million people to
be employed in wind energy
by 2030 would be in the O&M
segment. X"

°
50%

increase in wind power capacity
expected in the next five years,
with large investments made
by industry players such as
Suzlon, Vestas, etc. Therefore,
increasing the demand for O&M
workers.

Six qualifications

exist

for the O&M segment in wind
energy. However, only the
Vayumitra course has been
implemented as a pilot program.
1000 candidates have been
certified so far.

-
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Sector Skill Council with 6
qualifications

National Institute partnering National Institute of Wind Energy
(NIWE) is one of the few institutes
that provides specialised wind

training

with SSC to provide training in
select states through training
partners

AL

&
@
° "M{‘*

w10

3

-i;;’_-EEJ_ °

-~

e Provides specialised technical
training for wind energy installation
and O&M functions

o NIWE providing a pilot training for
the Vayumitra course in affiliation
with SCGJ

e 1 certification agency involved-
SCGJ has 6 qualifications for O&M,
design and construction roles

e The programs offered by NIWE
range from 200-400 hours and
are provided in person often
accompanied with internship
opportunities post the training.

Fig. 6 | Wind Skill Ecosystem
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Train entry-level workforce in wind
manufacturing job roles by leveraging ITls

While the manufacturing segment created only 4,000 jobs
in 2021, the planned private investments of $3 billion by
industries, coupled with introduction of a PLI schemes will
enable manufacturing of more onshore and offshore turbines
soon. The manufacturing segment will thus create a demand for
skilled labour and contribute to produce more than 70% of wind
equipment used in installations. 77

To enable the long-term growth of the sector and reduce import
dependency, the development of a trained manufacturing
workforce will be crucial. Philanthropy can help build resources
to capture industry demand to build new content and run training
programs in high wind-capacity states. Furthermore, stakeholders

can enable collaborative action to create courses, support the
dissemination of courses, and set up the skill infrastructure.

More than $3.05
billion
investments announced by
leading industry players in
launching wind projects will
lead to increased demand for
components.

Planned PLI policies

would enable manufacturing
of offshore wind turbines to
achieve the additional 30 GW
offshore wind energy targets by
2030.

No qualifications
exist

Courses are yet to be developed
for manufacturing.
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Big Bets

that will potentially derive increased value from
philanthropic investments.

Given policy tailwinds, increasing industry investments, collaborating with ITIs to train the incoming workforce
and existing qualifications, skill development of existing  in manufacturing, considering the nascent state of the
workforce in the O&M segments will derive most skill ecosystem.

value from philanthropic investments, followed by

Low

Upskill O&M workers Train entry-level
through mass adoption workforce in wind
of existing O&M courses manufacturing job roles
designed to meet demand by leveraging ITls

for automation

Fig. 7| BigBets
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India’s bioenergy sector is experiencing significant

il

Growth of
the sector

structural

growth driven by its vast agricultural pastures,
transformation
sector, availability of 750 metric tonnes of biomass

in the agricultural

resources annually, and strong policy support.

The Government of India had initially set a target of 175
GW of renewable power installed capacity by the end of
2022, including 10 GW of bioenergy capacity. This goal
has already been achieved, with the current installed
capacity exceeding 10.17 GW of biomass power.”®
However, the surplus biomass availability of 230 million
metric tons per annum, including agricultural residues,
presents an untapped potential for further sectoral
growth.”? The utilisation of all forms of disposable
bio-waste in India, estimated at around 600 million
tons, could generate 25 times the current usage of
compressed natural gas (CNG) and replace over 50
percent of total fuel imports.° To enable the productive

usage of agricultural residues, the government has
launched programs such as SATAT (Sustainable
Alternative Towards Affordable Transportation), with
MNRE also providing $0.3 million/MW of Central
Financial Assistance (CFA) to Bagasse cogeneration
projects and another $0.6 million/MW of CFA for Non-
Bagasse cogeneration projects through their biomass
cogeneration program.t! The 2023-24 budget has
further amplified this with the announcement of the
“Waste to Wealth” initiative to set up 200 compressed

biogas plants. &2

-
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W

Demand for
green jobs

The bioenergy sector is projected to create an
estimated 0.27 million cumulative jobs by 2030,
offering substantial employment opportunities

in India’s green economy. 83

The bioenergy sector encompasses two sub-sectors:
biopower and biofuels. While job opportunities exist in
both sub-sectors, the biofuels segment should be the
focal point of skill-building efforts due to higher growth
potential. The low feed-in tariff rates and high setup
costs for biopower units is currently restricting private
players from participating in this sub-sector, limiting
industry investments, as compared to biofuels.

The biofuels sector is seeing multiple tailwinds.
Despite the impact of COVID-19, the biogas space is
projected to grow at a CAGR of 6.3% between 2021
and 2029.84 Biogas is a cheap and commonly available
renewable energy source that can be generated from
organic feedstocks under anaerobic conditions. It is

P
O,

High-growth
value chain
segments
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primarily methane and can be generated from various
sources such as animal manure, crop residues, and
municipal solid waste. For liquid biofuels, ethanol and
biodiesel are the two main transport biofuels and can
be produced from a variety of biomass sources. Specific
schemes such as SATAT for biofuels are anticipated to
generate direct employment for 75,000 individuals and
produce 50 million tons of bio-manure for crops. &

Across both biofuels and biogas, the product value chain
commonly includes feedstock collection, segregation
and transportation, installation/construction,
production and O&M, and distribution. The critical
value chain segments are feedstock collection,

installation/construction, and production and O&M.

Installation, production, and O&M segments of the
value chain are expected to create 0.1 million jobs by
2030,%¢ to generate high quality biomass for fuel and
energy requirements.
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Feedstock Segregation and Installation/ Production and

collection Transportation construction o&M Distribution

Collecting biomass

Description from farms and Ensuring feedstock (S

s Distributing the

of the other sources quallty.anc.i (.ZonstruFtlon of the e e e cr.eated biogas/
and ensureit’sin transporting it to biogas/ biofuel plants biofuels to end
use of feedstock and
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transportation
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for more than jobs, ensure c0|.1$.|stent densificati | biomass b segme’nt are for high
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Mapping people need to skill-building is which ensure process such as
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entrepreneurship. production.
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Legend: High Green | Medium Green Low Green
Job Creation || Job Creation Job Creation

Fig. 8 | High-potential value chain segments and job roles for bio energy
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2 B Ig BEtS that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Establish a distributed network of
entrepreneur-led feedstock collectors.

India has the potential to produce an additional 28 GW of
renewable energy annually by improving feedstock supply
management.?” However, the collection and storage of crop
residues pose significant challenges. Crop residue is available
intermittently, primarily during the harvest season, and it has high
moisture content, necessitating large spaces for drying.

Skilled labor is essential for efficient feedstock collection, with
a thorough understanding of briquetting processes to facilitate
transportation and provide the industry with high-quality material
for biofuel production. Funding entrepreneurship programs
can create a cadre of local entrepreneurs who can leverage
the opportunity. These entrepreneurs require comprehensive
training to enable farmers to collect, store, and supply feedstock
effectively. In addition to technical skills, they also need business
development skills to establish strong networks for a continuous
feedstock delivery system. Presence of entrepreneurs will
further create demand for skilled talent which can be addressed
by developing courses, implementing accreditation programs for
feedstock management and subsidising existing courses.
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230 million metric
tons

of surplus raw biomass
material is available per annum.
However, most material is
present intermittently and gets
spoiled due to lack of storage/
management of feedstock.

The National Policy
on Biofuels 2018

is enabling entrepreneurs

to collect more feedstock.

This urgent requirement
for entrepreneurs was also
highlighted by the budget
announcements of 2023V
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Train entry-level workforce for installation,
production, and O&M roles by collaborating
with ITls.

The bioenergy skill ecosystem is evolving, and there is an
opportunity to optimise existing courses and infrastructure
to meet the industry’s need for high-quality feedstock and
enhance biofuel production efficiency. While there are existing
qualifications available for biofuels, such as Animal Waste
Manure Aggregator, Agri Residue Aggregator, and Biomass Depot
Operator, they do not currently focus on the installation and O&M
segments.®8 Four of them are related to emerging installation and
O&M requirements in Biogas/Bio-CNG segments. Additionally,
the implementation of trainings for Biomass Depot Operator,
faced challenges due to a lack of candidate awareness, resulting in
its discontinuation. &

Philanthropy can address this gap by mobilising candidates and
providing them with information about the available biofuels
courses. Furthermore, developing online and offline placement
platforms that match the industry’s needs in rural and peri-urban
locations, where production units are typically located, can help
candidates realise the value of their skills and facilitate their entry
into the bioenergy workforce.

5000

large scale bio- compressed
natural gas plants are being set
up by the end of 2023 due to the
Sustainable Alternative Towards
Affordable Transportation
(SATAT) initiative. XV

100,000

jobs to be created by 2030 in
installation, production, and
O&M segments.

-
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Sector Skill Council with 7
qualifications

CGJ

@ SKILL COUNCIL FOR GREEN JOBS
S—_— 1505001 : 2015 CERTIFIED

e These qualifications are
available for activities related to
feedstock collection, segregation,
transportation, installation and
Oo&M

Fig. 9 | Bioenergy Skill Ecosystem
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@cvecececcssscscscsssscscscssec®

@oececsccesececsccscsccccsscsccec®

>10

SSC affiliated institutes
providing training as per
qualifications

!

s TI®E

e Few institutes like Mahatma Gandhi
Institute of Rural Energy and Development
(MGIRED) or Technology Informatics
Design Endeavour have attempted to
include content into their solid waste
management courses for biogas/biofuel
generation

e These courses were not found to be
successful due to low enrolment rates as a
result of lack of candidate interest. Hence,
MGIRED had to end their program
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Big Bets

that will potentially derive increased value from

philanthropic investments.

Considering recent policy announcements and the
government’s increased focus on biogas and feedstock
supply, philanthropic investments can create significant
value by supporting entrepreneurship development for
managing feedstock supply. Inthe long run, establishing
robust skill development systems for the entry-level
workforce across installation, production, and O&M

Establish a distributed
network of entrepreneur-

led feedstock collectors

Fig. 10 | BigBets

segments will play a crucial role. This aligns with policy
initiatives like SATAT and the potential for increased
employment in the bioenergy sector. By addressing
the challenges in the skill ecosystem and aligning skill-
building efforts with industry demand, philanthropy
can contribute significantly to the growth and success
of the bioenergy sector in India.

Low

Train entry-level workforce
for installation, production
and O&M roles by
collaborating with ITls

-
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2?4 Green Hydrogen 2L

il

Growth of

the sector support.9°

Green hydrogen is poised to play a crucial role in
helping India achieve its 2030 greenhouse gas emission
targets and decarbonise high-polluting and heavy-
duty industrial sectors like steel production. Its high
industrial

efficiency in fueling high-temperature

processes makes it an attractive solution. The

D
/

Demand for
green jobs

The green hydrogen value chain encompasses various

stages, including renewable energy installation,
electrolyser and component manufacturing, plant
construction and commissioning, green hydrogen
production, green hydrogen storage, distribution
and transport, and application. Renewable energy

supply will account for over 66% of the new jobs, while
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India’s green hydrogen sector has significant
growth potential, with a projected CAGR of 20%
between 2025 and 2030, driven by robust policy

government has shown strong support for the sector
through initiatives like the National Green Hydrogen
Mission, which has an initial outlay of $277.2% million.
Private players have also announced substantial
investments, up to $75 billion, in clean energy projects,
with green hydrogen being a significant focus.”?

The green hydrogen sector is expected to create
0.6 million jobs by 2030.73

electrolyser manufacturing and plant construction/
commissioning will contribute 4% and 11% respectively.
Moreover, green hydrogen production and storage
will generate 11% and 2% of the new jobs, and the
distribution and transport segment will account for
4% .94
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While
construction will

renewable energy supply and

&
High-growth
value chain

segments
employment.

To ensure the sector’s growth, consistent availability
of renewable energy is crucial. Additionally, developing

the electrolyser and component manufacturing, aswell  operations.

Renewable Electrolyser Plant

Energy & Component )Construction & GH : GH Storage el Dy
Installation ; Production Transport
Installing Electrolyseris .
renewable energy animportant Op.eratlon and Green Hydrogen
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Segment is needed to huge demand for Hydrogen new jobs and of Urea, with care demand
produce Green electrolysers R R and safety
Ml require new skills.

New Green
hydrogen plants
need to be built
throughout the

India needs to
be self sufficient
in Electrolyser
manufacturing

Hydrogen thatis
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Rationale greensources  toreduce import country and. operation and can be stored throughout the
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in manufacturing nature.
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electronic
equipment
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Legend: High Green [ Medium Green
Job Creation Job Creation

Fig. 11| High-potential value chain segments and job roles for green hydrogen

house maximum jobs,
will be short-term. Electrolyser and component
manufacturing, and green hydrogen production
would be critical segments, generating long-term

plant
they

as plant construction and commissioning segments, is

essential to reduce dependencies and enable smooth

Application

Green Hydrogen
has demand in
various industries
such as Steel
manufacturing,
Transportation
and
electrification.

@ ccccccccccccccccscsscscccccccccssssscsscsccccccssesssssscccccccssssssssscccccccssssssssccccccccccs@

Green Hydrogen
will be used
by multiple

purposes. Some

of the industries
where green

hydrogen will be
indemand are
transportation,
steel
manufacturing
and electrification

@¢ccccccccccccccceccsscescesscccccsoscessscsseccccccssccssssseccccccsscssssssescccccccccsssscccccccccl@

e Green
Hydrogen
enabled
battery
installer

e Green
Hydrogen
enabled
battery repair

Low Green
Job Creation

-
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2 B Ig BEtS that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Reskill workforce from other sectors for job
roles across the green hydrogen value chain

The creation of jobs in the plant construction and commissioning
segments requires trained candidates. Many green hydrogen
facilities are expected to be constructed within existing
renewable energy facilities to ensure a consistent electricity
supply. Manufacturing and production are segments that hold
medium-term and long-term growth potential for the green
hydrogen sector. The National Green Hydrogen Mission has
recognised the importance of skill-building to reach renewable
energy targets, and mandated the MSDE and the MNRE to lead
skill development efforts.”> MSDE has also formed a committee,
including stakeholders like SCGJ, to design and implement
skill interventions with a focus on designing, manufacturing,
installation, O&M aspects of green hydrogen value chain as well
as health and safety.

Developing qualifications and courses focused on various aspects
of green hydrogen technologies and promoting skill enhancement
for workers from other sectors can help create a wider talent
pool. Philanthropy can enable the green hydrogen ecosystem
by enabling collaborative action between training partners and
industry to develop standard accreditations as well as have
online job platforms. Further, conducting baseline assessments
on current employment would help promote just transition for
existing workforce.
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600,000

jobs are expected to be created
by 2030 across the value chain
due to government initiatives,
giving an opportunity for
existing workforce from other
sectors to transition to green
hydrogen.

Over 300,000
jobs

expected in installation of
renewable energy, thus,
enabling the transition of
candidates from other sectors.

Four qualifications
created

since the announcement of the
mission for short-term roles.
These courses can be modified
for creating long-term skill-
building courses. *V!
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Train entry-level workforce in electrolyser
manufacturing and installation roles.

Although the green hydrogen sector in India is currently in its
nascent stage, developing training modules to enable the entry-
level workforce for manufacturing roles can reduce import
dependencies and minimise capital expenditures. Investing in
Train-the-Trainer programs in collaboration with the industry
is also crucial for sustaining training efforts. Philanthropic
organizations can contribute to the development of the skill
infrastructure for green hydrogen by advocating, investing, and
promoting diversity and inclusion in training programs.
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Big Bets

that will potentially derive increased value from

philanthropic investments.

Given the government’s strong focus on creating a
green hydrogen ecosystem and the existing synergies
with other renewable energy sectors, philanthropic
investments can facilitate the transition of aspiring
conventional and renewable

workforce from

energy sectors to green hydrogen. Aligning training

Reskill workforce from
other sectors for job roles
across the green hydrogen

value chain

Fig. 12| BigBets
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interventions with industry needs is crucial to develop
industry-standard accreditations. Conducting baseline
assessments to evaluate the current skills of the
workforce in other sectors can help tailor courses
accordingly and promote their smooth transition to the
green hydrogen sector.

Low

Training entry-level
workforce in electrolyser
manufacturing and
installation roles



CHAPTER 3

WASTE
MANAGEMENT -

Value creation through formalisation

This chapter would help understand the high-
growth sectors such as E-waste and Wastewater
management. Further, it will provide an
overview of high-potential value chain segments
for green jobs in these sectors, skill ecosystem
and big bets for philanthropy to address skill
development needs for waste-management.
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With industrialisation and

urbanisation, India’s waste

management needs are rapidly boosting sector growth and

creating jobs.

India generated 277.1 million tons (MT) of waste in
2021, forming approximately 80% of the total waste
generated in South Asia and 13% of the global waste.?”®
Due to increasing population, growing disposable
incomes, rapid urbanisation, and linear production
and consumption patterns, the demand for natural
resources and material goods is rising in India. With
60% of the country’s population expected to be in
urban areas by 2050,% the amount of waste generated
is expected to grow by approximately 4% per year.
However, currently only 28% of waste is treated in the
country. 8

There are an estimated 1.5 million to 4 million waste
pickers across India.”” This makes up for 10% of the
global waste sector workforce.°

However, only 10-25% of waste pickers are employed

formally.’®* Informal workforce, due to lack of
appropriate training and equipment, constantly run the
risk of infections and communicable diseases due to
wounds, chemical burns, and inhalation of toxic gases

emerging from waste. Skill development of informal

workers has the potential to not only formalise the
workers but also help improve their efficiency, living
conditions, and grow the capacity of waste treated.
Awarding bodies like SCGJ have trained 0.3 million

workers so far to enable their formalisation.1°?

E-waste and Wastewater Management are two of the

most lucrative sectors in waste management.

There are multiple sectors that fall under the waste
management sector, such as solid waste, e-waste,
plastic waste, food waste, and textile waste, among
others. However, e-waste and wastewater offer the
highest opportunity for private training due to strong
regulations and high growth. Further, these two sectors
have the potential to hire increased number of semi-
skilled workers compared to the others.

The upcoming sections of this chapter will deep
dive into e-waste management and wastewater
management, to assess high-potential value chain
segments, potential for green jobs, skill ecosystem and
big bets for philanthropy to address skill development

needs for green jobs.
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India ranks third in e-waste generation,’®* which
is increasing by 7-10% annually.’®> The consumer
electronics market in India has a projected revenue
of $75 billion and is expected to grow by a CAGR of
5.61% from 2023-2027.1°¢ This increase in demand
for electronic goods has resulted in a proportional
increase in e-waste generation with two million tons
of e-waste being generated every year.!%” To deal with

Demand for
green jobs

E-waste currently employs over one million people
informally in manual recycling operations,'*? and has
the potential to create a further 0.5 million jobs across
the value chain. 40% of the new jobs are expected to be
in recycling and refurbishment,'*® as skilled workers will
be required in recycling and refurbishment segments
to shred and sort the different types of e-waste.!'

s IR

The e-waste sector in India provides a $3 billion
opportunity.’®®> While it is still nascent, recent
policy interventions will enable the sector to

this challenge, India has set out mandates such as the
E-waste management rules (2018)'° and Extended
Producer Responsibility (EPR)¥? to regulate the way
E-waste is disposed and recycled. While the sector is
lucrative, with an estimated value of $3 billion worth
of materials, only 0.78 million tons of e-waste is being

recycled in the country currently. 11°

Due to the growth in e-waste generation, the
sector is estimated to create 0.5 million new jobs
in India by 2025.11

This process is typically labour-intensive to ensure the
parts are accurately shredded and separated. While
collection and segregation host a high number of jobs,
workforce in these segments are largely informal and
require health and safety training to reduce the risk
of their exposure to toxic materials and chemicals like
lead, cadmium, mercury, chlorofluorocarbons, etc.

-
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G\ Jobsinrecycling and refurbishment are crucial for
\ / recovery of precious materials like gold and silver

High-growth | that are used in building high-end machinery in
value chain

segments India.

While the e-waste value chain has similarities to and efficient handling of high value goods. Recycling
the Solid Waste Management (SWM) value chain, and refurbishment segments involve expert tasks of
operations such as recycling and refurbishment are dismantling the individual electronic product, sorting
significantly different. The collection and segregation the parts by type of materials, cleaning the parts, and
segments requires candidates who are trained in safety  then repacking them for use.'*®

Collection Segregation Recycling Refurbishment

- Segregating E-Waste Dismantling the individual . L
P  Collecting e-waste from from other solid e-waste materials, Fixing old electronic items
of the private residences, waste. Within e-waste, retrieving different and making theminto
Segment industries etc. segregating different e-waste parts, packing products that can be sold
. again
types of e-waste them for reuse.
@ ccccccccocccccccsccsecsecsecsecsecsecsecsecssccecceecsecsccsccsecsecsscsscsecsscsscssccsccsccsccse (@
While high number of jobs are present at these
Rationale segments of the value chain, most of them are A skilled workforce is needed in these segments for
e informal requiring minimum training. Health efficiently dismantling E-waste by sustaining its high
and safety are a concern as practices are highly value; maximising retrieval of E-waste components and
o g
Mapping dangerous for the workforce and toxic for the hence, fostering sector growth

environment

@¢ccccccccccccccccccscsccccssccccccssccsssesseccccccsccsssssscccccccssscsssssscssccccsccssssscscccccce(@

ial e Supervisors
Pote.ntla o Waste collector e Supervisors e Dismantlers
Semi and e Sorter e Waste collectors e Hand separators
_Cles e Landfill operator e Sorters e Machine operators
Low-Skilled e Drivers e Drivers o Safe packers and drivers

Job Roles transporting E-waste

Legend: High Green Q| Medium Green Low Green
Job Creation Job Creation Job Creation

Fig. 13| High-potential value chain segments and job roles roles for e-waste
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2 B Ig Bets that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Train entry-level workforce to create a
strong cadre for safe recovery, recycling,
refurbishment roles

E-waste Management Rules (2018) have been instrumental
in putting the onus on Producer Responsibility Organizations
(PROs) to skill their employees. However, currently very few
PROs skill their employees formally.!*¢ Most of the training in
the sector occurs informally, through contractors/bulk waste
collectors, who train the workforce in segregation techniques.
Thus, there exists an opportunity for the private training
partners to train the incoming candidates and actualise a skill
premium for them.

Centre for Materials for Electronics Technology (CMET) under
Ministry of Electronics and Information Technology (MEITY),
Telecom SSC, and E-PROs like Karo Sambhav have piloted skill-
building models wherein existing and incoming workforce are
trained, and can earn livelihoods at the training facility, i.e., in-
situ models. Philanthropy can support the growth of the skill
ecosystem and demonstrate similar end-to-end models, with
ITl-led skill development for recycling and refurbishment. The
coursework should be developed with deep industry engagement
to ensure relevant content is provided. Further, investments are
also needed to create accreditation mechanisms for job roles in
these segments, in close coordination with PROs.

More than 1
million people

were employed in manual
recycling in 2020, hence

substantiating the highly
informal nature of jobs.

0.5 million more
workers

are needed in the e-waste sector
by 2025, out of which
40% are needed
in recycling and
refurbishment.

E-Waste
management rules
2018 and EPR

are driving the recovery of
e-waste productively as well
as enabling formalisation.
Currently, India is the only South
Asian country with a policy on
e-waste management.

-
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1+

Sector Skill Council with 1
qualification for e-waste collector.

~8

Industry players or social enterprises affiliated with

Telecom skills council or ministries intending to train

their own workforce. These programs include an
E-waste segregation and processing course by CMET
affiliated with Ministry of Electronic and Information

Technology or online Digital Portal called GREENE.

sector ®
Shill
Council

0 oo
f

Fig. 14| : E-waste management skill ecosystem

Upskill existing workforce in collection and
segregation value chain segments.

While the core focus of e-waste skill-building can remain on the
recycling and refurbishment segment, collection and segregation
provides an opportunity for philanthropy to formalise the
e-waste value chain by prioritising health and safety related
skill enhancement programs. Contractors/bulk waste collectors
working with large e-waste generator companies train the
workforce in environments where safety protocols are not
followed, putting them at high risk of accidents during collection
and segregation. *V’

Training programs can focus on operationalising guidelines
mandated by E-waste Rules 2018 towards safety of the workers.
Philanthropy can demonstrate models of industry collaboration
that enables contractors and collectors to leverage existing
training providers to raise awareness among the workforce,
ensure adoption of safety practices and ongoing monitoring
through safety audits.
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30% of the 0.5
million
workers are needed in the
collection and segregation
segments by 2025. Presently,
90% of the workforce in
these segments operates
informally and training could

enable mainstreaming and
formalisation. X"

E-Waste
Management rules
2018

mandate safe working
conditions and skill-building
of workers in health, safety,
and appropriate methods for
e-waste management. *V!!
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Big Bets

that will potentially derive increased value from
philanthropic investments.

Given the highly informal nature of e-waste workforce, risks they could face in the e-waste collection. Across
philanthropic investments focused on recycling and the value chain, there is a need to develop tools to
refurbishment segments of the value chain can derive conduct social audits, monitor and have mechanisms
the highest value. It would also be critical to upskill for effective implementation of E-Waste Management
existing collection and segregation workforce in rules 2018 and EPR.

health and safety protocols to protect them from any

Low
Big Bet 1
Train entry-level Upskill existing
workforce to create a workforce in collection
strong cadre for safe and segregation value
recovery, recycling, chain segments

refurbishment roles

Fig. 15| BigBets

-
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Growth of
the sector

India consumes over 3000 billion cubic metres of water,
and this is increasing with agriculture, residential, and
industrial water usage''? growing every year. In this
scenario of growing needs, where India houses 18%
of world’s population, it has only 4% of freshwater
sources,'?® resulting in 600 million people being
water deprived.’?® With a developing economy and
large industrial investments, the water consumption
is further increasing and so is the possibility of

contamination.

W

Demand for
green jobs
of sector.12¢ 127

Increased need for managing industrial waste will result
in rise in the number of jobs across sewage treatment
plants (STP) and effluent treatment plants (ETP)

for managing industrial and residential wastewater.
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The wastewater management sector is set to
grow at 13% CAGR between 2020 to 202718
which would enable India to meet its water needs
across various sectors.

Missions such as Jal Jeevan Mission are striving
to provide safe and clean drinking water across all
communities in India, hence, accelerating the need for
wastewater management.’?? The sector is also being
supported by an impetus from large waste recycling
programs like Swachh Bharat'*® and Namami Gange.'*
Various state and central regulations such as the
revisions to the Environment (Protection) Act, 1986
and the Water (Prevention & Control of Pollution) Act,
1974125 present strict regulations and seek compliance

from industries to clean their water.

The wastewater management sector currently
employs 0.71 million people, and this nhumber is
expected toincrease further given the growth rate

Sectors like textiles, chemical manufacturing, food

processing are heavy contributors to industrial

wastewater, especially in tier two cities.
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O

) Bulk water transmission, water treatment, and

H.\ manufacturing of STP/ETP parts are estimated to
igh-growth .
value chain | generate most jobs.

segments

Bulk water transmission, water treatment and Workers will also need to be familiar with the different
distribution segments require work round the clock scenarios to identify weaknesses in the systems and
and thus, workers for three shifts a day.'?® Additionally, ways to troubleshoot machine breakdowns iteratively.

due to industrial wastewater regulations, there is a Most of the construction/installation jobs will be public

high demand for ETP operators. Skilled workers will be sector driven, whereas operations and maintenance

required to supervise and run wastewater operations, will be managed by the private sector. It is expected

conduct periodic maintenance, and conduct process that government funding will support the high capital

sampling to accurately gauge and monitor levels. expenditure requirements for construction of plants.

. Construction/ Bulk water Water
Project Manufacture of installation of transmission and treatment &
development STP/ETP parts . O&M distribution

Bidding on projects, ) ConduEen Col[ecting and
Description planning and g’i'fafr:;it;;r;f ::Z ST n:;r\\;ag;r;eg vtl;fesrut%p;y Cleaning of the
of the de5|gr-1|ng plants, o i Installing machines : wefste.wat.er a'nd then
allocating budgets, machines require and different plant and sending distributing it to be
Segment deciding materials for STPs and ETPs e it to the level of used post cleaning
etc. cleaning it requires
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CLILE prOJec.t To enable greater Given the lack of
development. s construction of current capacity Presence of high labour requirement,
Rationale extremely crucial to plants, there is a and increasing _requiring 3 Shlft§ a day, therefore
construct the plants requirement to government push, majority of job creation will occur in these
fOI’. required to increase manufacture the there will be a need segments. Additionally due to industrial
Mapping the water treatment parts domestically to construct more wastewater regulations, there is high
capacity, job roles rather than wastewater plantsin demand for ETP operators
here are only high importing parts near future
skilled
P Y
e Drivers
Potential o Fecalsludge e Supervisors/
Semi and o Eleﬁtl‘.ic.al collector/ 3\t/tetndarl1t .
. echnician transmitter e Water plan
Low-Skilled * Process technician e Electricians o Wastewater plant technician
Job Roles e Equipment * Plumber technician o STP/WTP
assembler e Desludging operator
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Legend: High Green | Medium Green Low Green
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Fig. 16 | High-potential value chain segments and job roles for wastewater management
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®
2 B Ig BEtS that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Skill ETP workforce across various industry
sectors

The wastewater skill landscape is mature, consisting of four sector
skill councils (SSCs). Apart from affiliated Training Providers (TPs),
there are private trainings being undertaken by NGOs to address
inclusion and safety challenges that exist in the sector. While there
exists more than nine qualifications for the wastewater sector,
currently less than 1000 candidates have been trained by SCGJ
in two qualifications (Wastewater Treatment Plant Technician
and Wastewater Treatment Plant Helper).'?? Current courses also
target STP workers, whereas the demand for skilled workforce is
inthe ETP segment.

There is hence a need to skill ETP workforce across existing
sectors in the near-medium term. To enable the ETP workforce to
be skilled, it would be important to incentivise training institutes,
subsidise course costs for candidates to enable uptake of courses
and ensure demand-side engagement with ETPs.
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8000 ETP plants

in Maharashtra alone are
experiencing worker shortage.
XxThis is a challenge faced
across the country.

170+ common ETPs

in industrial parks and
thousands of ETPs installed at
individual industries are driving
demand for workforce.

Two SSCs

have sector-specific plant
operator qualifications. Training
focus is however on STP

trainings. There is a need for
ETP trainings in institutes like
ITls; because industry players
need to reskill the entry-level

workforce for 6-10 days. X
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Government bodies and Sector
Skills Councils (SSCs) aligned
with Skill India mission, that have
created qualifications for their
respective sectors

@ cccceccccccecccsccsccccccsccec®

SSC affiliated institutes
providing training as per
qualifications

+ +

private non-affiliated, independent
institutes like universities, private
institutes, NGOs, etc. providing
specialised courses

@ cccceccccccecccsccsccecccsccec®

KAN\-AVIDA

ENVIRO ENGINEERS PVT. LTD

° A= IGMPI

¥ Water Sanitation and Hygiene Institute

e 4 certification bodies involved

e Thedifferent SSCs share the
responsibilities of developing
qualifications and certifying
candidates in different wastewater
management in their respective
sectors

plants

@ ccecccceccccscecccccccccc®

e Life science and food processing
have sector-specific treatment plant
operator qualifications

Fig. 17 | Wastewater management skill ecosystem

e Roughly 50 institutes associated
with different SSCs

e |nstitutes are providing training
primarily for O&M of treatment

e Most of these courses focus on tasks
and not on the logic behind them,
thus impacting skills of candidates

e Around 30 institutes not associated
with any SSC

e |nstitutes are providing training
primarily for O&M independently
and not based on any existing
qualifications

e Many of these programs are not
affordable for low-income groups.

@ ccecccceccccsceccccsceccc@

Train entry-level workforce in emerging ETP/STP manufacturing by

leveraging ITls

With the emergence of players like GE and Voltas as
well as large recycling programs like Namami Gange
or Swachh Bharat, there is an impetus to reduce
further discharge into water bodies. This would make
it crucial to develop the workforce to manufacture
STP/ETP parts to
However, currently, there are no qualifications for

reduce import dependency.

STP/ETP manufacturing. Philanthropy can support
by demonstrating a holistic skill development model
from course creation to placement. This is possible
with deep industry engagement, developing industry
aligned curriculum, and creating public goods like hiring
platforms which would lead to seamless placements.

-
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Big Bets

that will potentially derive increased value from

philanthropic investments.

Given the huge demand for labour required for ETP
operators, as well as the existing maturity of the
sector with over 170 common ETPs in industrial parks,
philanthropy can derive most value by enabling the ETP
workforce to be trained.

Skill ETP workforce across
various industry sectors

Fig. 18 | BigBets
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In terms of a long-term focus, it would be important
to develop a domestic manufacturing industry, and
a skilled workforce to develop STP and ETP plants.
This would support the established industry players
to grow their presence in the sector and make larger

investments.

Low

Train entry-level workforce
in emerging ETP/STP
manufacturing by leveraging
ITls



CHAPTER 4

GREEN
TRANSITIONS

IN KEY TRADITIONAL INDUSTRIES

Creating a climate-positive workforce

Understanding green transitions in traditional
industries, such as Automobiles, Construction,
and Textiles. Further, this chapter also provides
an overview of high-potential value chain
segments for green jobs, the skill ecosystem and
opportunities for philanthropy to address skill
development needs across the sectors.
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India is experiencing a huge wave of green transitions across
traditional sectors with 138 companies having set targets to
achieve net-zero emissions by 2050.13°

Sustainabilityisbecomingacritical aspect of businesses,
with a growing emphasis on Environmental, Social, and
Governance (ESG) reporting. Global sustainability
standards emerging from climate action frameworks
like the Sustainable Development Goals (SDGs) and
the United Nations Framework Convention on Climate
Change (UNFCCC) are driving a strong focus on
environmentally positive practices. These international
trends are also influencing domestic policies. For
example, the Indian Green Building Council (IGBC) is
leading efforts to promote environmentally positive
operations in the construction sector. About 138
organisations are taking initiatives to monitor and
manage their emissions output and other sustainability
metrics.’®* As a result, sustainability principles such
as reducing resource intensity, improving energy
efficiency, and minimising waste are becoming key

across various sectors.

the
construction, and textiles are expected to be the

Among traditional sectors, automotive,
largest contributors to the green economy and will

require a skilled workforce.

The automotive sector is undergoing significant
changes due to green transitions, particularly the shift
from traditional Internal Combustion Engine (ICE)
vehicles to Electric Vehicles (EVs). This transition
is supported by a favorable regulatory ecosystem,
including initiatives to build charging infrastructure
for EVs. The Ministry of Heavy Industries has already
approved 4,453 charging stations with an investment
of $81.23 million under the Faster Adoption and
Manufacturing of Hybrid and Electric Vehicles (FAME
I1) scheme.’*2 Additionally, various incentives are being
offered to both manufacturers and consumers to
encourage the adoption of EVs.
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In the construction and textile sectors, green

transitions are crucial due to their significant
employment generation potential and their current
environmental impact. The construction industry alone
accountsfor 22% of the total emissionsin the country.3?
Moreover, the textile industry is known for its high
water usage throughout the value chain, from crop

production to fabric processing and manufacturing.t®*

In the textile sector, various certifications and
standards are being developed to ensure sustainable
practices. These include certifications for organic
textiles, fair trade practices, and responsible
manufacturing processes. This has led to a growing
adoption of sustainable materials in the industry, with
companies exploring alternatives to conventional
fabrics and materials.

utilizing  eco-friendly

Furthermore, the construction industry is also
witnessing a rise in green building certifications such as
LEED (Leadership in Energy and Environmental Design)
and GRIHA (Green Rating for Integrated Habitat
Assessment). These certifications promote sustainable
design, energy efficiency, and the use of eco-friendly
materials in construction projects. The concept of a
circular economy is gaining traction in both the textile
and construction sectors, with a focus on recycling,
upcycling, and waste reduction. This approach aims
to minimize waste generation and maximize resource

efficiency.

The upcoming sections of this chapter will delve
deeper into the Electric Vehicles, Green Construction,
and Green Textiles sectors, while assessing high-
potential value chain segments, the potential for
green jobs, the skill ecosystem, and the potential role
of philanthropy in addressing the skill development
needs for green jobs.



the sector

4 The Electric Vehicles sector in India is projected
I to grow at a CAGR of 90% between 2021 and
Growthof B 2030.1%> This rapid growth can be attributed

to significant technological advancements

that are driving the transition towards more
environmentally friendly automotive solutions

Prominent players such as Tata, Hyundai, Mahindra,
and others have entered the EV market, underscoring
the immense potential of the sector. Additionally, there
has been a surge in investments in EV startups, with
486 startups receiving a cumulative funding of $444
million in 2022.13¢ Production Linked Incentive (PLI)
schemes have played a pivotal role in boosting local EV
production. Notably, investments totaling $3.1 billion
have been made in battery electric technology, while
advanced chemistry cell manufacturing has attracted
capital worth $2.4 billion.®” Furthermore, policies
such as the FAME | and Il have significantly influenced
customer attitudes towards EV adoption. Several
states, including Maharashtra, Delhi, and Haryana
are offering additional subsidies to incentivise new
buyers.’*® Moreover, the Vehicle Scrappage Policy
(2021) provides tax rebates, discounts, and waivers
to customers who opt to replace their old Internal

EV sales in India

17,00,000
1,26,000 1,56,000
FY 2019 FY 2020 Avg yearly projection (FY
2021-2030)

Combustion Engine (ICE) vehicles with EVs. Overall,
the favorable policy landscape, combined with the
participation of influential industry players and growing
investments in EV startups, the EV sector is poised to
propel growth in India.
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The increased production of EVs is projected to

I |°||°| generate 10 million direct jobs and 50 million
indirect jobs by 2030.1%° This presents a significant

Demand for . < e
greenjobs [| OPPortunity to absorb the existing workforce

of 35 million workers from the ICE sector,*° as
well as create employment opportunities for new
workforce.

\\

Manufacturing, after-sales services, and the
installation of charging infrastructure are vital

High-growth § segments in the value chain for skill development
value chain diob ti
segments and job creation

With the transition to EVs, the automotive sector
is poised to become both compact and complex.
Technology advancements will have a substantial
impact across the entire value chain, with a particular
emphasis on the battery as the primary component.
This shift will involve a significant transformation,
reducing the number of moving parts from around
2000 in internal combustion engine (ICE) vehicles to
approximately 20 in EVs. Consequently, operational

procedures will undergo substantial changes. The

battery component relies on various segments within
the value chain, including research and development,
design, manufacturing, assembly, service, and charging
infrastructure. Understanding the interdependence of
these segments is crucial when considering the new
skills required for the workforce. Furthermore, the
installation of charging infrastructure and EV servicing
represent additional segments that will generate
job opportunities across different regions in India,
demanding a semi-skilled workforce.#!




Description
of the
Segment

Rationale
for

Mapping

Potential
Semi and
Low-Skilled
Job Roles

Fig. 19 | High-potential value chain segments and job roles for EV
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Al & 10T would
steer the sector
with >50% of
operations
being Al-driven,
highlighting
aneed for
decentralised
service network.
Most demand for
high-skilled jobs.

Incentive of USD $3.17 billion
through PLI scheme for reducing
imports, FAME Il boosting local
EV Manufacturing and demand for

semi and low-skilled job roles

Currently, parts

are imported
&locally

assembled; can
absorb existing
ICE workforce

With increased
support
needed for Al,
a huge network
of service
providers will
be needed for
customers.

India would
need 0.4 million
charging stations
by 2026 and
draft battery
swapping
policy would
enable charging
infrastructure

@ cccccccccccccccscssccccccccccsssssscssccccccccssescsssscccccccsssssssssscccccsssssssssscccccccccs@

e Electrode
fabricators

e Tooltechnician ° Cell assembly

S ort
o belbdie: . Cuﬁaprger
Peoc?\rnicians cabeln ey
e Battery
packaging
technician

e Shop floor
technicians

e Tool room
operator

e Equipment
assembler

e Heat
treatment
supervisor/
technician

e EV Assemble
technician

e Shop floor
technicians

o MIG welder

e Service
engineers
(on-road/
workshop)

e Sales/
customer
support
executives

e EV Service
technicians
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e EV charging
station
technician

e SolarEV
entrepreneur/
technician

e Battery
swapping
attendant

Low Green
Job Creation
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3 B Ig Bets that philanthropy can take to

enable skill development of workforce and meet the demand

for green jobs.

Train entry-level workforce for battery
manufacturing and charging infrastructure
roles by leveraging ITls

While battery and EV component manufacturing are expected
to host the majority of jobs, there is a shortage of skilled labor in
these segments. With a predicted 1600% growth in demand for
Li-ion batteries from 2020 to 2030,'*? this segment presents a
huge opportunity for employment for incoming workforce. Local
manufacturing is also bolstered by the PLI scheme, with players
such as Tata Power and Hero MotoCorp either setting up their
own plant facilities or investing in organisations like Log9, and
Ather Energy. Other EV auto parts are predicted to have a 22.1%
compound annual growth rate (CAGR) between 2020 and 2030,43
with key market players like Panasonic, Samsung, and Bosch
making their foray into the industry. Currently, these segments do
not have a readily available workforce, and training interventions
are central to meet the growing demand.

Another segment that requires immediate attention is EV charging
infrastructure, as it shows strong potential for job creation with 2.9
million public chargers required in India by 2030.44 Organisations
like Sunfuel Electric, Sun Mobility, and others are also driving
innovation by utilising interoperable energy infrastructure
and adopting battery swapping models, which necessitate an

immediate workforce for the installation of charging infrastructure.
145

In order to cater to the needs of the EV sector, the current EV
skill infrastructure is mature but requires more collaborative
initiatives among different players. Presently, EV training is
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Six million semi &
low- skilled

workers would be required
for battery manufacturing and
charging infrastructure. *

$2.2 billion PLI

announced as incentives for
advanced chemistry cell to
reduce imports.

~5000 charging
stations

have been approved under
FAME | and [I.xmn
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regulated by three Sector Skill Councils (SSCs)
that provide the necessary requirements and
have created 11 qualifications for semi-skilled
workers in various subsectors.*¢ Several small and
medium-scale private training institutes, such as
Skill Shark, provide modular online/offline short-
term certification courses to prepare candidates
for specific segments like battery operations
and repair. Independent institutes like Autobot
Academy also offer technical courses and diplomas
on battery pack or EV servicing.

However, these efforts are occurring in isolation,
and there is a need for collaboration between
industry and training institutes in terms of
curriculum design and training to meet the
workforce demands. An example of this from

30+

SSC affiliated institutes
providing approved
courses to candidates
across manufacturing
and vehicle operations

Sector Skill Councils
with 16 qualifications
in manufacturing of
battery and other
components,and
charging infrastructure

@ cececscsesececsccsssscccssccsec@®

@cvecececsscscscscsssscscscssec®

the existing automotive initiatives is the Toyota
Technical Education Program (T-TEP), which
has partnered with 56 ITIl/Polytechnic colleges
covering 21 states. Over 10,000 students
have been trained through this program, with
70% of them employed in various automobile
companies.’*”  Similar models in ITl/Polytechnic
colleges need to be scaled by philanthropy to meet
skill-building needs in battery manufacturing and
charging infrastructure segments. Additionally,
while designing the action steps for significant
investments in this big bet, job roles such as
Cell Assembler, Battery Packaging Technician,
EV Charging Station Technician, and Battery
Swapping Attendant need to be prioritised for
regular course development, upgradation, and
large-scale training implementation.

50+ 2+

Private non-affiliated, Automotive
independent institutes manufacturers
pproviding modular partnering with SSC-
courses not necessarily affiliated training
affiliated to any existing institutes

@cvecececsscscscscsssscscscssec®

qualifications
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e Different SSCs share
the responsibilities for
developing qualifications
and certifying candidates
in various segments of
electric mobility

e These courses are for job
roles such as charging
station technician, EV
service technicians etc.

e ASDC isresponsible for
manufacturing, ESSCI
drives the battery
ecosystem, and PSSC
is responsible for the
charging infrastructure

@cvccececececccscscsccssscscscscssscec®

Fig. 20| EV skill ecosystem

@cvccececececccscscsccssscscscscssscec®

e Institutes are providing
training across
manufacturing and
vehicle operations

e Organisations are
partnering with training
institutes and universities
to train students on
futuristic technologies
like battery prototyping
as well as charging
infrastructure.

@cvccecececececscsccsccssssscscscssscec@
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Skill and enable transition of existing ICE
workforce to EV, specifically EV assembly
and manufacturing

As the entire automotive industry transitions to EVs, it is crucial
to minimise job losses among the existing ICE workforce and
utilise their skillset to facilitate their entry into the EV value chain.
Infrastructure such as Industrial Training Institutes (ITls) could
play a pivotal role in realising this opportunity. Skill-building of the
existing ICE workforce depends largely on a clear understanding
of the industry’s needs. Therefore, philanthropic investments can
help in establishing connections between industry stakeholders
and training institutions to develop standardised accreditations
and online job platforms that ensure job continuity for ICE
workforce. The ecosystem can learn from examples such as that
of Hero Electric, which has partnered with Ready Assist to train
and upskill 20,000 mechanics for EV servicing.'4®

RY LIFY

35 million

workers could be potentially
upskilled and reabsorbed into
the EV workforce.

Established players
like TATA, Hyundai
and Mahindra

transitioning to EVs.

Ease of
transitioning to
EV assembly

value chain segment, especially
for ICE workers.
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Establish network of women entrepreneur-
led after sales services and charging centres

In order to achieve long-term diversity and inclusivity in the EV
workforce, it is essential for skill-building initiatives to address
the low participation rate of women in the automotive sector.
Targeted interventions can be designed to create employment and
entrepreneurship opportunities for women in after-sales service
centers. Valuable insights from existing training and employability
models focusing on women can be implemented. For instance,
Poise Scooters has successfully built an entire sales and logistics
team comprising women,'*’ while Ola’s Future Factory aims to
employ and upskill over 10,000 women, targeting a 100% women
workforce. 1*°

To support the establishment of a women-led after-sales
service network, conducting a baseline study to assess current
employment rates, working conditions, and skill development
needs of women would lay the foundation for achieving
gender equity. Handholding support can be provided to
women entrepreneurs in accessing finance, identifying market
opportunities, and obtaining necessary resources for establishing
after-sales service and charging centers. Such initiatives would
not only contribute to the wider adoption of EVs but also create
space for women, particularly in tier | and tier |l cities, in the
coming years.

66% of female
candidates

surveyed wished to work in the
sector. XV

Lack of targeted
mobilisation

towards women

as there are stereotypes about
women’s ability to perform
operations in the EV sector. >V
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Big Bets

that will potentially derive increased value from

philanthropic investments.

With the rapid growth and transformation of the EV
segment, it becomes crucial to expand the skilled
workforce in manufacturing and charging segments to
facilitate accelerated adoption and enhance reliability.
Additionally, it is vital to ensure that the transition from
ICE to EV does not marginalise the existing workforce.
Moreover, there is a long-term need to foster

Train entry-level
workforce for battery
manufacturing and
charging infrastructure
roles by leveraging ITls

Fig. 21| BigBets
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of existing ICE workforce
to EV, specifically
EV assembly and

diversity and inclusivity within the EV workforce.
However, achieving this goal necessitates systemic
changes in perceptions within the ecosystem, which
can be accomplished through sustained long-term
investments that showcase entrepreneurship-based
training models.

Low

Skill and enable transition

Establish network of
women entrepreneur-led
after sales services and
charging centres

manufacturing



L. Sk inaBle Textiles and
Apparels sector

The size of the Indian textile and apparel market

wl

Growth of
the sector

reached $172.3 billion in 2022 and is projected to
reach $387.3 billion by 2028, exhibiting a CAGR
of 14.59% during this period.’** The industry’s

shift towards green practices will pave the way
for sustainable and carbon-free growth.

The domestic apparel and textile industry in India
contributes approximately 2% to the country’s GDP,
and 7% of industry output in value terms. With it being
one of the largest producers of cotton and Jute in
world, India ranks sixth in the exports of cotton globally
and holds 4% share of the global trade in textiles and
apparel.®® The industry attracted foreign direct
investment (FDI) worth US$ 4.03 billion between April
2000-June 2022153

As the textiles sector has witnessed a spurt

in investments, the global movement towards

sustainability and ethical fashion is deepening
India too. Initiatives such as the UNFCC’s Fashion
Industry Charter for Climate Action, which focuses on
achieving net-zero emissions, and the EU'’s strategy for
sustainable and circular textiles are gaining traction
in India. Furthermore, industry players in India are
adopting standards like the Better Cotton Initiative
(BCI) for sustainable cotton production, Fair Trade for

promoting organic cotton exports, Recycled Claimed

Cotton (RCS), Global Organic Cotton Standard (GOTS),
and more. Indian and international organizations such
as H&M, Birla Cellulose, Coats Group, Renewcell, and
iSKO have implemented sustainable fashion policies.
These policies have also furthered into action with
Welspun India, and Aditya Birla Retail Fashion Ltd,
developing assessment tools to measure sustainability
in production. >4

The movement towards sustainability in the textile
industry in India will have multiple environmental
impacts, including the reduction of significant water
consumption in cultivation and dyeing processes, as
well as addressing textile waste generation. Without
adopting circular fashion practices, it is estimated that
73% of textile fabric waste will end up in landfills.?>®
However, by following an accelerated abatement
pathway aligned with the 1.5-degree goal in the next
decade, the industry can potentially reduce 50% of its
emissions globally,*>¢ with India playing a significant
role.
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W

Demand for
green jobs

The textile sector, the second largest employer
after agriculture, directly employs around 45 million
workers and indirectly supports 100 million workers.1%8
The exact number of workers currently impacted
by greening transitions is unknown. However, it is
estimated that for every 1,000 pieces of textile waste

that are handled and recycled, approximately 20

\a
High-growth
value chain
segments

Across the value chain, various transitions are taking
place in the sustainable textiles industry. In the fiber
procurement and processing segment, there is a shift
towards alternative materials such as hemp, jute,
bamboo, and fibers made from agricultural waste, with
social enterprises leading the way. To process these
natural fibers, plant waste dyes, or nano dyes are being
utilized to address the issue of excessive use of chemical
dyes and the resulting water pollution. In the apparel-
making stage, sustainable clothing production is being
embraced by major brands like Birla Cellulose and
Arvind Fashions, who are using organic cotton, khadi,
and similar materials on a large scale. To meet export
quality standards, organizations like BL International
are assessments and

conducting sustainability
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The future of sustainable textiles presents a
significant opportunity to promote just transitions
for 45 million textile workers in India.?>’

green jobs can be created.’® Given the significant
presence of women and informal labor in textile
waste management, promoting greening initiatives in
the sector through skill development would not only
expedite formalisation but also enhance the wellbeing
of these vulnerable groups.

Fabric construction, apparel making, and end-of-life
segments are of utmost importance for sustainable
textiles. These are the areas where the majority of
semi-skilled and low-skilled jobs will be affected,
necessitating significant efforts for skill-building of
existing workforce.

implementing resource-efficient practices.

In the distribution and retail segments, there are
changes aimed at using clean energy sources, adopting
green buildings for operations, and incorporating
electric vehicles for logistics. At the end of the product
life cycle, textile waste management and closed-
loop systems are being prioritized, driven by both
operational changes and shifting consumer attitudes
towards circularity. While the entire textiles value
chain is undergoing greening transitions, segments
such as fabric construction and apparel making are
experiencing significant transformations due to their
high resource consumption and waste generation.
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Helpers, cleaners, sweepers
Record-keeper

Low Green
Job Creation

Fig. 22 | High-potential value chain segments and job roles for sustainable textiles and apparel
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®
2 B Ig BEts that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Institutionalise entry-level training of textile-
waste workers on safe disposal, recovery, and
recycling

Focusing on the end-of-life segment is crucial for promoting circularity
in the textiles value chain and achieving global sustainability standards,
while also facilitating waste recovery. The textile waste sector has long
been plagued by informality and a lack of adequate training and safety
measures for workers. Several social sector organisations are working
to address this issue by focusing on capability building of workforce in
practices such as waste sorting, recycling, and promoting worker rights
and social security. Sustained attention to this segment is essential for
ensuring circularity in the textiles value chain and creating decent work
opportunities.

To support the skill ecosystem, philanthropy can initiate collaborative
efforts to scale up the training of entry-level workforce in textile waste
management. Further, in-situ training models for waste recovery can
be implemented to develop practical-oriented curricula and ensure
that waste workers continue to earn wages while undergoing training.
Additionally, credentialing initiatives and assessments are needed to
provide trained waste workers with recognised status, that can enable
skill premiums. These initiatives will contribute to achieving sustainable
growth and addressing the 17% of textile waste that currently ends up in
landfills in India. 1¢°
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Multiple for profit and non-profit
organizations like Fashion for
Good, Saahas Zero Waste, and
Hasiru Dala, are working in textile
waste management; and aiding in
formalisation of

~4 million textile
waste workers.

While there are no domestic
standards, global sustainability
standards like RCS and GRS,
provide criteria for environmental/
chemical processing of waste. These
are influencing waste management
practices in India gradually.

Most trainings currently happen
on the job, informally. Very few
organisations conduct capability-
building programmes for textile
waste workers; and it is necessary
to institutionalise skill development
to actualise formalisation of waste
workers in the textile sector.



GEARING UP THE INDIAN WORKFORCE FOR GREEN ECONOMY MW

Skill existing and entry-level workforce on
sustainable textile production techniques,
especially in sustainable fabric construction
and apparel making.

Many semi-skilled jobs in fabric construction and apparel making
are expected to be affected as these segments transition to
become less resource-intensive and rely on sustainable materials.
The industry is focusing on alternative methods of processing,
reducing water and electricity usage, and creating recyclable
fabrics. Training millions of workers in suitable methods such as
exhaust piece/continuous/cold-patch dyeing, sustainable laundry,
and techniques like preheating water using solar thermal boilers
is necessary. Other functions include extracting useful salts from
processed water and recycling water. For instance, Welspun India
Pvt. Ltd. stated in 2021 that they have recycled around 7,000
billion liters of water and harvested approximately 3,000 million
liters of rainwater, which required a skilled workforce. ¢!

45 million

workers

existing in the textile value chain
can be upskilled on sustainable
production techniques.

Opportunity to streamline
in-house training conducted by
various industries working on
green products.

Opportunity for enabling
decent growth and tackle the
bundled disadvantage of gender,
informality as well as health
challenges.

Moreover, the apparel industry’s emphasis on
export-quality products also necessitates skill-
building of the existing semi-skilled workforce
to meet ESG data requirements and perform
related tasks. While SSCs such as the Textile Skill
Sector Council (TSSC), Apparels Made-ups Home
Furnishing Sector Skill Council (AMHSSC), and
Leather Skill Sector Council offer courses with
some emphasis on efficient material usage and
waste reduction, these modules are primarily
aligned with traditional sector operations and lack
a sustainability focus.16?

Further, various corporations, social enterprises,
and non-profit organizations are conducting in-
house training modules in different value chain
segments, covering areas such as advanced

machinery usage, sustainable materials,

energy efficiency, resource usage data entry,
and sustainable laundry of finished products.
However, to address immediate greening needs in
the sector, there is a need for sustainable courses
targeting job roles such as procurement workers,
warehouse workers, and machine operators in
fabric construction and apparel making. Short-
term skill development and apprenticeship training
models with specialised modules or specialisations
in fabric construction and production techniques
would facilitate scalable training and provide
candidates with specialisation options. Institutes
like the Apparel Training and Design Centre
(ATDC) can be leveraged in partnership with ITls
to offer these courses.

Formal training initiatives will also help address
the existing informality in the sector and the lack

-
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of governance to monitor working conditions.
Currently, workers often face long hours of work

in ergonomically unsuitable conditions, dimly
lit rooms, and exposure to dust, chemicals, and
toxic materials. Informal contracts leave them
without agency to address issues like gender
wage gaps, irregular payments, and abuse.!¢3

Private institute offering course in
Textile waste management

[
- R~

APPAREL TRAINING & DESIGN CENTRE

e Theinstitute has one course in
textile waste management amidst
the several other conventional
textile courses

Fig. 23| Sustainable textiles and apparels skill ecosystem
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Developing synergies between the industry and
skill development bodies and institutes is critical
to enable a smooth transition for the existing
workforce and develop the entry-level workforce.
This will ensure clear alignment of skills and
capacities and support the transition of existing
workers.

==

Social enterprises / startups / MSMEs working in
green businesses and enabling skill-building in-house

@
> waste

e In-house skill development initiatives
may be conducted for ESG reporting
/ assessments, advanced machinery
training, adoption of sustainable
practices and processes, and formalising
textile waste workers in raw material
production, fabric construction and end
of life value chain segments

ﬁx !Hasiru Dala v G
Bhwes OO pasmion
FOR

AltMat

nr
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Big Bets

that will potentially derive increased value from

philanthropic investments.

Textile waste is one of the largest contributors to
GHG emissions. Enabling the waste workforce has the
potential to help reduce the emissions and bring in a
circular approach to the textile industries. Further,
it has the potential to positively impact over four
million informal textile waste workers. It would also be

important to enable the fabric construction and apparel
making segments of the value chain segments to start
taking a more sustainable approach to reduce the
amount of waste generate and decrease consumption
of resources

Institutionalise entry-level Skill existing and entry-level
training of textile-waste workforce on sustainable
workers on safe disposal, textile production techniques,
recovery, and recycling especially in sustainable fabric

construction and apparel making.

Fig. 24| BigBets
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The green construction sector witnessed a
CAGR of 7.2% between 2017 and 2021, reaching

I‘m' a total investment of $20,983 million in 2021.1¢4
—_— This substantial growth can be attributed to

Growth of

thesector B the increasing emphasis on international and
domestic standards and the decarbonization
targets set by companies, which are driving the
focus on green buildings.

Every year, 12 million people in India migrate to urban
areas, resulting in a need for approximately 110 million
additional homes. This translates to around 900 million
square meters of new residential and commercial
space.’®® However, if these buildings were constructed
using green and sustainable processes, India could
have unlocked potential to reduce energy usage by
30% and CO2 emissions by 35%.1¢¢

The implementation of global and national green
rating systems by organisations like the Indian Green
Building Council (IGBC) and GRIHA is driving the
transformation of the sector towards sustainability
and circularity. Moreover, several major private
players are acknowledging these advancements and

Soi GREEN TRANSITIONS

setting decarbonisation targets for themselves. As a
result, the green material market is being significantly
influenced, impacting various construction processes.

India’s investment in the green
construction sector

$ 20983 Million
$ 20502 Million

$ 17361 Million
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By 2030, around 11 million jobs in the construction

W

Demand for
green jobs

sector could be affected by green transitions.'¢’
Addressing the prevalent informality in the sector,
skill development initiatives can play a crucial role

in facilitating the creation of decent jobs.

The construction industry is the second largest
employer in India, with a predicted employment of over
76 million workers in various segments of the value
chain in 2022.1¢% However, 97% of the workforce in
this sector operates informally, and it predominantly

comprises migrants and individuals from marginalized

&
High-growth
value chain

segments
waste.

At each stage of the construction process, there is a
growing awareness and commitment to sustainable
practices, reshaping traditional approaches to building
structures. Beginning with the design and approvals
stage, architects and designers are incorporating
sustainability principles into site plans. Builders
like Good Earth and Green Evolution are leading by
example, demonstrating the positive impact of green
designs and collaborating with knowledgeable masons
who have a deep understanding of local materials.
These designs prioritize elements such as natural light
and cross ventilation, while also minimising the impact

on regional biodiversity.1”°

In the subsequent stages of material procurement

and construction, there is an increasing focus on

communities with limited or no education.* By
formalising this workforce through training initiatives,
they can be entitled to receive minimum wages, ensure
occupational safety and health standards, and gain
access to social benefits such as housing and childcare.

The procurement of sustainable construction
materials and management of end-of-life processes
are considered to be the most lucrative segments due
to the increasing demand for recyclable materials
and the need for efficient management of demolition

using environmentally friendly materials and adopting
sustainable processes. In response to the urgent
need to protect the environment, several early-stage
startups, including Green Jams, Strawcture, Zerund
Bricks, Geeli Mitti, and Carbon Craft Design, are
exploring innovative and sustainable raw materials.
These include eco-friendly cement, alternative brick
materials, and materials made from agricultural waste,
among others.'”* Furthermore, larger private players
are also exploring ways to source local materials,

reducing the carbon footprint associated with logistics.

Operations such as facility management, housekeeping,
and maintenance are also transitioning towards
resource-efficient solutions, such as the use of

renewable energy and water harvesting practices.}”?

-
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To address the management of construction waste, will have a transformative impact on the entire

the sector requires significant changes, which are construction value chain, with certain segments, such
closely tied to the design of the site plan. Encouragingly, as material procurement and end-of-life management,

early efforts to manage demolition waste are already undergoing significant changes that will also influence

other segments.

underway, with industry players segregating and
reusing materials. The adoption of green practices

Description
of the
Segment

Rationale

Design and Material Construction O&M (generally End of life /
approvals procurement process outsourced) recycling
. Processes/ activities
The materials The materials and are carried out by
| arTI pI’OC(lj.II’efj processes used using resources Energy-efficient
T desrnarde ocally (reducing during construction conservatively execution of

building, planning
for upcoming

processes follows
principles of
sustainability

carbon footprint)
and processes
for making the

materials are

sustainable either
by scientific or

intergenerational

knowledge

is sustainable, and

methods used either
reduce pollution, use

lesser energy and
conserve natural
resources like water

and also ensuring
the repair and
management
of sustainable
components such as
solar energy source,
wastewater systems,
etc.

demolition, land-

friendly disposal that

leads to minimum
/ no emissions and
maximum recovery

@ 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000csccccc(@

More high skilled

jobs are set to be

impacted in this
value chain segment

Procurement

of either local

/ sustainable
materials requires
intergenerational

knowledge or

More sector-
agnostic job roles
will be impacted and

O&Mrequires
maintenance of
the materials

Only 1% of India’s
C&D waste is
either recovered
or recycled, with

for as design stage scientific guidance most tradespeople SRl the remaining
already fitted to
Mapping relies on effective from high skilled are upskilled on conserze ener going into landfills
; workforce and this the job by the high energy, and the workforce
/sustainable resources like water,
hitect d segment is crucial skilled workforce ! involved is currently
architecture an . wastewater, etc . .

to enable a major currently upskilled on the site

planning

transition for the
sector

@ cccccccccccccccccccccccsssscccccccccccsssssssessecccccesssscsessccccccssscsssssscccccccccccsscccce@

e Drillers
e Foremen for e Dismantlers
various trades of internal
. Sites'upervisors . and external
and timekeepers ¢ Electrician brickworks
: o Carpenters and e Plumbers Wi
. ire pullers
POte.ntlaI e Machine operators bar-benders ¢ Housekeeping staff : Wrapzingof
Semi and o Office assistants e Procurement e Masons e STP/WTP muflefins
L) a4l e Record-keepers workers o Fitters Operators . Blasting bl
Job Roles e Material handlers ¢ Paintersand e Gardeners . Demoli%ionp
helpers o Security guards/ labourer
o EIIECt[)ICIanS supervisors « Demolition
e Plumbers
o Construction cleaners
workers e Waste sorters/

Legend: High Green [ Medium Green
Job Creation | Job Creation

Fig. 25| High-potential value chain segments and job roles for Green Construction
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®
3 B Ig Bets that philanthropy can take to

enable skill development of workforce to meet the demand for

green jobs.

Upskill existing construction workers
towards green construction

There is a pressing need for comprehensive sustainability courses
throughout the construction value chain to facilitate the skill-
building of existing workers. These courses could address the
immediate requirements for adopting green practices in the
sector and empower individuals to secure decent livelihoods.
The employment of unskilled migrant labor in this sector is
predominantly informal, which deprives workers of basic rights,
including fair wages and adequate safety measures. Consequently,
their overall wellbeing and safety are compromised.

By skill-building of the existing workforce through source-side and
in-situ programs that focus on green transitions across the value
chain, philanthropy can enable sensitisation of workers towards
environmentally friendly practices. This could help foster a
mindset that embraces sustainable approaches. To facilitate such
programes, it is essential to invest in the development of platforms
for certifying workers in emerging skills. Currently, industry
players like Good Earth are undertaking training initiatives for
specific job roles such as masons. Similar training modules could
be leveraged to enable candidates to acquire a skill premium for
various roles throughout the value chain.

Green building
ratings such
as GRIHA,
IGBC & energy
conservation

measures such as ECBC are
beginning to drive change in the
demand ecosystem.

Large players such as

Prestige, DLF and
Lodha

are transitioning to green
construction because of
consumer demands towards
sustainable housing. V!
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Accelerate innovation in sustainable
sourcing through skilled talent and market
access

Rating agencies like IGBC provide scores based on the percentage
of green and local materials used.!”® To attain these scores and
ratings, industry players have started to revamp their material
procurement processes, employing local procurers who possess
expertise in sustainable materials and a deep understanding of
the region’s indigenous practices. This shift towards sustainable
sourcing is leading to the emergence of more green jobs.
Incubators such as Acumen India are further supporting this
movement by offering a platform for entrepreneurs specializing
in sustainable materials, fostering learning and innovation in the
sector.}’4

The skill ecosystem for sustainable sourcing presents a significant
opportunity for action, as it is currently in a nascent stage with
a few Skill Councils and green construction start-ups offering
in-house training. Existing skill development councils such as
the Construction Skill Development Council (CSDC), Painting
and Coatings Skill Council (PCSC), and Water Management and
Plumbing Skills Council (WMPSC) primarily focus on conventional
training programs in the construction sector. However, efforts are
underway by awarding bodies such as SCGJ to develop specific
courses for sustainable brick production. 17>

In addition to these initiatives, start-ups are conducting in-
house training programs for operating advanced machinery to
process green materials, and handling locally available materials.
Skilli-development programs for sustainable materials would
not only leverage indigenous knowledge and skills but also
create entrepreneurship opportunities for local procurers. This
collaboration can be catalysed by philanthropy so that support
is provided to innovators focusing on sustainable materials. They
can further facilitate networking opportunities and help these
entreprenuers scale up their operations in collaboration with
larger construction players.
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One qualification

developed by SCGJ and
Greentech on sustainable
brick production and awaiting
approval. Philanthropic efforts
are critical to enable large-scale
skill-building of the construction
workforce.

IGBC provides a credit score
based on the percentage of green
and local materials used for total

costs.

Presence of players such as Total
Environment and Good Earth
who are building on indigenous
expertise for procuring material
is a trend that is growing



Sector Skills Councils (SSCs) aaligned
with Skill India mission, that have created
1 qualification, due for approval

e 1 qualification in Sustainable Brick
production, in collaboration with
Greentech

Fig. 26 | Green construction skill ecosystem
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Startups providing in-house training

Q@ ®» &9

evolution Greendoms HEXPRESSIONS

e Green machinery operations: OEMs (machine
suppliers) provide orientation for operating the
machine

e Green/eco-materials production: Proprietor of
eco-materials or agri-bio-panels provide training
for making panels on the site

e Using locally available materials: The site
supervisor trains the locally available semi-skilled
workforce to handle materials such as wire-cut
bricks or mud blocks
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Upskill waste workers for disposal of
construction and demolition waste

The growth of the end-of-life/recycling segment in the value chain
is influenced by increasing need for smooth demolition processes.
The rise in redevelopment projects that receive government
approvals has led to a higher demand for workers in the
construction and demolition waste (C&D) segment.'”¢ Currently,
the Indian Demolition Association (IDA) has registered 200
demolition companies to meet the growing demand, employing
over four thousand workers directly and collaborating with
numerous medium and small contractors.'””

Furthermore, the segregation of demolition waste is now
considered in the credit scoring for IGBC green ratings.'’® This
inclusion emphasises the importance of using scientific and formal
methods for the disposal of construction waste. Philanthropic
investments can play a significant role in demonstrating and
implementing in-situ training models for skill development of
waste workers, ensuring they are equipped to handle construction
waste safely and responsibly.

200 demolition
companies
registered

with the Indian Demolition
Association (IDA) to cater to the
increasing demolition needs.

No courses present
for building skills of
existing workforce

in disposal of construction
waste. Presently, most training
happens on-the-job in informal
markets.
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Big Bets

that will potentially derive increased value from

philanthropic investments.

Enabling the conventional construction workforce
to transition towards green construction has the
potential to help reduce emissions as well as facilitate
their philanthropic

formalisation.  Furthermore,

-—m

Upskill existing
construction workers
towards green
construction

Fig. 27 | BigBets

Accelerate innovation
in sustainable sourcing
through skilled talent and

market access

support would be needed to expedite the adoption
of sustainable materials. In the long term, as the
demolition market grows, there will be a need to train
individuals in the safe disposal of construction waste.

Low

Upskill waste workers for
disposal of construction
and demolition waste
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ACCELERATING

GREEN SKILL DEVELOPMENT n~l
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In high-potential segments of the value chain across sectors,
ecosystems can demonstrate scalable solutions, collaborate
to create public goods, and catalyse collective action to
accelerate the growth of green skill development.

There is a pressing need to enhance the intensity of
green skills in every sector undergoing green transitions
in order to build the necessary workforce supply
and meet the demand required to achieve net-zero
transitions. While the demand for emerging green jobs
is expected to grow, the supporting ecosystem that
provides the required skillsets for these jobs is currently
in its nascent stage but gaining momentum. Despite the
presence of over 500 government and private training
institutes offering online and offline courses for various
sectors and job roles, very few of them specifically
focus on green skills. Moving forward, it is crucial to
prioritise initiatives that reskill and upskill the existing
workforce, as well as those which provide training to
entry-level workforce. Supporting entrepreneur-led
models, fostering diversity and inclusion, and ensuring
formalisation and the creation of decent jobs are also
essential aspects to consider.

While actualising these big bets, it is critical that
philanthropic investments also focus on interventions
building green skills awareness in schools. These actions
would help act on the National Education Policy, 2020
recommendations about building employability skills
for Jobs of the future and enable a smooth school-
to-work transition. Government has taken a range of
measures for re-engineering the education and skill
development system including the recent launch of the
National Credit Framework (NCrF) which enables that
youth are provided with educational opportunities with
quality skills for better employability. These measures
will create a significant impact for transforming green
skill-building and ensure avenues for employment.

Before implementing these models at a large scale, it is
necessary to demonstrate and pilot solutions, develop
public goods that facilitate decision-making, and foster
collective action as explained further below. These
initiatives will help ensure that skill-building efforts are
demand-led and effectively address the evolving skill

development needs of the workforce at the same time.




-

Solutions

Demonstrating skill development models
for incoming and existing workforce, and
incubating models for entrepreneurs.

e Building and amplifying awareness among incoming youth on
green job roles and skill-building pathways

@G|® I Demonstrate Scalable

e Designing models for training incoming workforce in the
latest emerging technologies and roles

e Training models for skill-building of current workers given
upcoming greening changes

e Incubating models for skill enhancement of entrepreneurs
and initial development

e Incorporating health and safety guidelines during training,
compliant with domestic and international policies

N
Co-create Public
5] Goods
Co-building platforms, developing resources
and assessments for the ecosystem.

e Building platforms for updating industry demands
dynamically

e Developing industry- aligned curriculum and resources

¢ Developing baseline and endline assessments for the existing
workforce

o) .
G T
. Catalyse Collective

\No” Action

Catalysing relationships, knowledge sharing
and establishing channels between industry
and skill ecosystem.

e Enabling knowledge sharing with training partners
¢ Standardising accreditation and certification

e Establishing channels for seamless placement opportunities
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