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It is my privilege to share the remarkable progress 
of the Skill Council for Green Jobs (SCGJ) as 

we continue our mission to foster a sustainable and 
inclusive future by developing a skilled workforce ca-
pable of driving India’s clean energy transition. This 
year has been defined by significant milestones and 
impactful initiatives that demonstrate our commit-
ment to advancing green skills and technologies across 
the nation. One of the most notable achievements 
was the signing of a Memorandum of Understand-
ing (MoU) with the Directorate of Skill Development 
and Employment (DSDE), Government of Odisha, 
on August 14, 2024. This partnership aims to skill 500 
youth in Solar PV Installation and train 60 candidates 
as Green Hydrogen Plant Entrepreneurs, equipping 
them with the expertise needed to contribute to In-
dia’s renewable energy goals. Funded under the NUA 
Odisha scheme and implemented through SCGJ’s af-
filiated training partners, this collaboration reflects 
Odisha’s proactive approach to creating a skilled 
and empowered workforce for the green economy. 

SCGJ has also made significant strides in capacity build-
ing for green hydrogen and renewable energy. Through 
masterclasses and workshops, such as those conduct-
ed with GERMI in Gandhinagar and the Tata Power 
Skill Development Institute, we have expanded knowl-
edge in hydrogen production, storage, transportation, 
and safety. Under the TISA Project, supported by GIZ, 
multiple workshops have been held to promote solar 
and hydrogen technologies, aligning with our efforts to 
drive innovation and sustainability. At the global level, 
SCGJ’s efforts were recognized at the World Skills 2024 
competition in Lyon, France, where India won a bronze 
medal in Renewable Energy and a Medallion for Ex-
cellence in Water Technology. These achievements, 
led by the exemplary performance of Mr. Amaresh 
Kumar Sahu, underscore our dedication to advanc-
ing expertise in green technologies and positioning 
India as a global leader in sustainable development. 

SCGJ has complemented its technical initiatives with 
impactful social programs, such as the “Safai Karam-
chariyo Ki Sarahna” and “Har Ghar Swachhata Pledge” 
campaigns under Swachhata Hi Seva 2024. These ini-
tiatives highlight the importance of health, safety, and 
hygiene while promoting a culture of responsibility 
and cleanliness among individuals and organizations. 

Such programs reflect our belief in the intersec-
tion of environmental stewardship and social 
empowerment. Over the years, SCGJ has trained 
more than 615,000 individuals across sectors such 
as Solar PV, Wind Energy, Waste Management, 
and Green Hydrogen, with over 582,579 certifica-
tions awarded. Under PMKVY 4.0, we are work-
ing to train candidates in critical green hydrogen 
roles, ranging from technicians to entrepreneurs. 
These efforts are part of our broader commitment 
to addressing the growing demand for a skilled 
workforce that supports India’s energy transition. 

Looking ahead, SCGJ is focused on expanding re-
newable energy adoption, including initiatives like 
the PM Surya Ghar Muft Bijli Yojana, where we 
are training 20,500 Solar PV Installation Helpers 
to support widespread solar deployment. Inter-
national collaborations, such as those with Den-
mark for offshore wind energy skills, will further 
reinforce India’s leadership in the global clean 
energy sector. Programs like the TISA initiative 
will continue to focus on innovative solar appli-
cations, reducing carbon emissions, and foster-
ing long-term economic growth. SCGJ’s journey 
this year has been marked by partnerships, inno-
vation, and an unwavering focus on empowering 
the workforce for a sustainable future. These suc-
cesses have been made possible through the col-
laboration of governments, industries, and our 
dedicated team. Together, we will continue to 
transform challenges into opportunities, paving 
the way for a green economy and a better world. 
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COP 29: Overview and Key Outcomes and Key Out-
comes and India’s Advocacy for Equity”

The 29th United Nations Climate Change Conference of the Parties (COP 29) took place in Baku, 
Azerbaijan, from November 11 to 22, 2024. This pivotal event brought together world leaders, 
negotiators, and activists to address the escalating climate crisis, revisiting commitments under 
the Paris Agreement and the Kyoto Protocol. As a vital global platform for climate action, COP 
29 tackled pressing issues such as climate finance, loss and damage, and the implementation 
of enhanced transparency mechanisms. While there was significant progress in some areas, the 
conference faced criticism for not taking decisive action on several fronts. This essay explores 
the key themes, discussions, challenges, and broader implications of COP 29.

Key Themes and Discussions
Global Climate Finance

A cornerstone of the discussions at COP 29 was the contentious approval of a $300 billion cli-
mate finance deal aimed at supporting vulnerable nations. These funds are intended to mitigate 
the effects of climate change and facilitate adaptation strategies for developing countries that are 
disproportionately affected by global warming. Although the approval of this deal marked a step 
forward, it elicited mixed reactions.
Developing nations argued that the financial commitment was insufficient, especially as the im-
pacts of climate change accelerate in severity. Conversely, wealthier nations expressed concerns 
over transparency and accountability regarding how the funds would be utilized. A particularly 
heated debate cantered on the allocation of responsibilities, with developing countries calling for 
greater contributions from major economies such as China and the European Union.
Efforts to establish a new collective quantified goal for climate finance also advanced during 
COP 29, building on the $100 billion annual pledge made at COP 15 in Copenhagen. The new 
target aims to address both current needs and projected costs of addressing climate challenges. 
However, disagreements over the specifics of funding mechanisms and equity considerations 



highlighted the complexity of reaching a consensus on this critical issue.

Enhanced Transparency Framework (ETF) 
A significant achievement at COP 29 was the progress made in operationalizing the Enhanced 
Transparency Framework (ETF), a mechanism under the Paris Agreement designed to improve 
the transparency and accountability of nations’ climate actions. Delegates worked towards har-
monizing Biennial Transparency Reports (BTRs) with Nationally Determined Contributions 
(NDCs) to streamline climate reporting.
The ETF aims to create a standardized approach for reporting emissions reductions, financial 
support, and adaptation efforts. By enhancing data accuracy and accessibility, the ETF is ex-
pected to foster greater trust among nations and enable more informed decision-making. How-
ever, challenges remain in ensuring that all countries, particularly developing nations, have the 
capacity to meet the reporting requirements.

Loss and Damage Fund 
Building on agreements reached at COP 28, the operationalization of the Loss and Damage 
Fund was a focal point at COP 29. This fund is designed to provide financial assistance to 
countries facing irreversible climate impacts, such as rising sea levels and extreme weather 
events. Delegates debated governance structures and funding mechanisms to ensure that the 
fund effectively supports the most vulnerable nations.
Despite progress in establishing the fund, disagreements over its governance revealed deep 
divisions. Developing countries demanded greater representation in decision-making process-
es, while some developed nations pushed for stricter conditions on fund disbursement. These 
tensions highlight the ongoing struggle to balance equity with accountability in international 
climate finance.

Global Stocktake (GST) 
COP 29 concluded the first Global Stocktake (GST) process under the Paris Agreement, pro-
viding a comprehensive assessment of progress toward limiting global temperature rise to 
1.5°C. The GST findings painted a sobering picture: although some progress has been made, 
the world remains far from meeting its climate targets. Emissions continue to rise, and the 
adoption of renewable energy is not occurring at the scale or speed necessary to close the 
emissions gap.
The GST underscored the urgent need for transformative action, including increased invest-
ments in renewable energy, phasing out fossil fuels, and enhancing energy efficiency. It also 
highlighted the critical role of international cooperation in accelerating climate action.

Nature-Based Solutions 
Nature and biodiversity received significant attention at COP 29 as essential tools for achiev-
ing climate goals. Delegates discussed scaling up urban nature-based solutions, forest conser-
vation, and investments in nature-positive projects. These solutions, which leverage natural 
ecosystems to address climate challenges, offer a dual benefit of mitigating climate impacts 



while preserving biodiversity.
Urban greening initiatives, reforestation projects, and wetland restoration were among the 
strategies highlighted. However, the implementation of these initiatives still faces several chal-
lenges.

India’s Role and Stance at COP 29

India’s delegation to COP29 in Baku,       
Azerbaijan, reflects a moderated presence 
compared to previous years. The delegation 
is led by Kirti Vardhan Singh, Union Min-
ister of State for Environment, Forest, and 
Climate Change, with senior officials such 
as Leena Nandan, Secretary of the Ministry, 
serving as a deputy leader. Prime Minister 
Narendra Modi and Environment Minister 
Bhupendra Yadav are notably absent this 
year, and India has opted not to host a pavil-
ion, indicating a scaled-down role.
Despite this, India has been active in negotiations, focusing on key issues such as

1. Equity and Justice: India highlighted the principle of Common but Differentiated Respon-
sibilities (CBDR), criticizing the unfair burden placed on developing countries due to inade-
quate pre-2020 mitigation efforts by developed nations.

2. Finance Gaps: India deemed the $300 billion finance target as insufficient and referred to 
it as an “optical illusion.” India argued that this target does not adequately address the chal-
lenges faced by vulnerable nations. Furthermore, India urged developed countries to fulfil their 
historical financial commitments and to provide unconditional grants instead of loans.

3. Technology and Innovation: India stressed the critical need for unrestricted technology 
transfer to enable developing nations to transition to low-carbon economies. The country 
called for the elimination of Intellectual Property Rights (IPR) barriers on green technologies 
to ensure equitable access.

4. Global Cooperation: India advocated for trust-building and equitable collaboration among 
nations, rejecting unilateral measures that would shift climate costs onto developing countries.

5. Adaptation and Capacity Building: India called for an increase in funding for adaptation 
and the development of disaster-resilient infrastructure to address climate-induced vulnerabil-
ities affecting developing regions.
These points reflect India’s commitment to promoting fairness and support for developing na-
tions in the context of global climate action.
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Currents Projects and Traning 

1. TISA Project Overview (Jan 2024 - Present)

The TISA Project, launched in January 2024 under the Indo-German Energy Programme (INSo-
lar), is supported by GIZ and jointly implemented by SCGJ and EY. Focused on innovative solar 
applications, the project offers four key services: capacity-building workshops, national study 
tours, conferences and panel discussions, and e-learning platform development. Running until 
June 2025, the project has so far conducted Nine Green Hydrogen workshops and developed 
content on green hydrogen and floating solar technologies. The TISA initiative aims to enhance 
the skilled workforce in solar energy, supporting India’s renewable energy targets, reducing car-
bon emissions, and promoting long-term economic growth through green jobs.



 2. PMKVY 4.0

The following Target has been awarded to SCGJ under PMKVY 4.0

Training Proposed by SCGJ

Training Category Target  Allocated Job Roles

STT 9250
SCGJ is planning to complete the allocated target in 6 job roles
1.	 “Green Hydrogen Plant Entrepreneur”, 
2.	 “Green Hydrogen Plant Technician”, 
3.	 “Green Hydrogen Plant Junior Technician – Storage”, 
4.	 “Green Hydrogen Plant Junior Technician – Desalination”,
5.	 “Green Hydrogen Plant Junior Technician – Electrolyzer”,
6.	 “Green Hydrogen Plant Junior Technician – Power Sources”

Trainings shall be completed approx. by March 2025.

RPL 9750

          Total          19000

3. Capacity Building Program under PM Surya Ghar Muft Bijli Yojana

The “PM Surya Ghar: Muft Bijli Yojana”, launched by the Ministry of New and Renewable 
Energy (MNRE) on February 15, 2024, aims to provide free electricity to 1 crore households by 
promoting solar panel installations with a 40% subsidy. 

The Directorate General of Training (DGT), under the Ministry of Skill Development and Entre-
preneurship (MSDE), is the Project Implementing Agency for skill development.
In its first meeting on July 9, 2024, the Project Implementation Committee tasked the Skill 
Council for Green Jobs (SCGJ) with submitting a proposal to train electricians for solar panel 
installation. 

SCGJ proposed a 60-hour training program on the NCVET approved qualification Solar PV 
Installation Helpers. The proposal to train 20,500 Solar PV installation helpers has been ap-
proved by REC. This training shall create a skilled workforce for solar energy deployment. This 
initiative supports the scheme’s goal of widespread solar energy adoption and job creation in 
renewable energy



.
4. Green Energy Skills – Jakson Program

On October 3rd, the Skill Council for Green Jobs 
(SCGJ), in collaboration with Jakson Group under 
its CSR initiative, launched specialized training pro-
grams in Solar PV and Green Hydrogen for Diplo-
ma/Graduate students. This initiative, part of the Jak-
son Skilling Project - Green Energy Skills, is being 
held at Image Engineering and Technology Institute, 
Kheda, Gujarat, with industry partner GoRenewable 
Pvt. Ltd. SCGJ’s master trainer and World Skills RE 
expert, Mr. Japen Gor, will lead the sessions, aim-
ing to develop a skilled workforce for the renewable 
energy sector. This significant step by Jakson Group 
and SCGJ highlights their commitment to sustaina-
bility and fostering green energy solutions

This initiative, part of the Jakson Skilling Project 
- Green Energy Skills, is being held at Image Engi-
neering and Technology Institute, Kheda, Gujarat, 
with industry partner GoRenewable Pvt. Ltd. 
SCGJ’s master trainer and World Skills RE expert, 
Mr. Japen Gor, will lead the sessions, aiming to de-
velop a skilled workforce for the renewable energy 
sector. This significant step by Jakson Group and 
SCGJ highlights their commitment to sustainabili-
ty and fostering green energy solutions



5. OSDA Program

Directorate of Skill Development and Employment (DSDE), Government of Odisha and Skill 
Council for Green Jobs have signed a MoU 
for skilling of the unemployed youth in Od-
isha on 14th August 2024 in Solar PV and 
Green Hydrogen NSQF aligned job roles to 
enhance their employability skills and certi-
fication as per the NSQF guidelines.
DSDE has agreed to fund the total pro-
ject cost under the NUA Odisha scheme to 
SCGJ and SCGJ has agreed to deliver the 
above-mentioned skill development pro-
gram through its affiliated training partners 
in the state of Odisha.

Objective
Skilling unemployed youth in Odisha in NSQF-aligned job roles for Solar PV and Green Hydro-
gen.Enhance employability skills and provide certification as per NSQF guidelines.

Training Plan
Conduct residential training for 500 candidates in Solar PV Installation.
Train 60 candidates as Green Hydrogen Plant Entrepreneurs.

Significance
Reflects a proactive approach of the state to creating a sustainable future through skilled man-
power, innovation, and green energy solutions.

6. World Skill 2024

At World Skills 2024 in Lyon, France, the Skill Council 
for Green Jobs (SCGJ) achieved notable success, win-
ning a bronze medal in Renewable Energy and a Medal-
lion for Excellence in Water Technology. The standout 
performer was Mr. Amaresh Kumar Sahu, a Diploma 
student in Mechatronics, who secured the bronze in Re-
newable Energy. His journey was supported by SCGJ 
and CTTC Bhubaneswar, with intensive training at top 
institutes like I-AGE, NIWE, and overseas exposure 
at Eastern International University, Vietnam. These 
achievements underscore SCGJ’s commitment to ad-
vancing skills in green technologies, showcasing India’s 
leadership in sustainable development on a global stage.



7. PM Surya Ghar Muft Bijli Yojana (PMSGMBY)

The PM Surya Ghar Muft Bijli Yojana (PMSGMBY) is a flagship program under which the 
Skill Council for Green Jobs (SCGJ) has been awarded a capacity-building initiative. SCGJ 
is tasked with training 20,500 solar helpers across India, focusing on promoting solar energy 
adoption and creating skilled manpower for the solar sector. The program aligns with SCGJ’s 
mandate of supporting India’s renewable energy goals by fostering a skilled workforce.

SCGJ has mobilized its affiliated training centres to implement this program, ensuring wide 
geographical coverage and accessibility. The initiative, which is extended until July 2024, re-
flects SCGJ’s commitment to skilling, reskilling, and upskilling in the green energy domain, 
further contributing to sustainable employment opportunities and clean energy development 
in the country.

8. National Green Hydrogen Mission (NGHM)

The National Green Hydrogen Mission (NGHM) is a transformative initiative by the Gov-
ernment of India to position the country as a global hub for green hydrogen production and 
utilization. In alignment with this mission, the Skill Council for Green Jobs (SCGJ) plays a 
pivotal role in developing a skilled workforce to support the emerging green hydrogen econ-
omy.
SCGJ has developed 10 qualifications in green hydrogen, covering areas such as production, 
storage, and handling. It has also conducted a skill gap study, identified job roles, and trained 
585 candidates so far through partnerships with industries and academia. Under NGHM, 
SCGJ is implementing a skilling, reskilling, and upskilling program.

9. Pradhan Mantri Kaushal Vikas Yojana 4.0 (PMKVY 4.0)

PMKVY 4.0 has been designed to make the scheme flexible, inclusive, technology enabled, 
and
market driven resulting in better employability. Broad design principles are outlined below:
Enhance industry-connect, greater reliance on On-the-Job Training in short-term training for 
learning by doing. In addition, encourage industry buy-in and contribution for skilling (in-
cluding sharing of training infrastructure, demand aggregation, OJT, etc.).

The Skill Council for Green Jobs (SCGJ) has made significant contributions to PMKVY 4.0, 
advancing skill development in green and renewable energy sectors. SCGJ has actively col-
laborated with various industries and academic institutions to enhance training infrastructure 
and curriculum delivery under this initiative.

Industry Collaborations: To ensure industry-relevant training, SCGJ has also signed MOUs 
with 16 leading industries. This partnership aligns training content with industry require-
ments, ensuring that candidates are job-ready.



Partnerships with Academic Institutions: SCGJ has signed MOUs with 15 academic institu-
tions, including centres of higher education, universities, colleges, and ITIs. These institutions 
will play a vital role in conducting training programs under PMKVY 4.0.
Expanding Training Scope: By leveraging these partnerships, SCGJ is helping to create training 
programs that focus on emerging green sectors such as solar energy, green hydrogen, ensuring 
alignment with India’s sustainability goals with a target of 20,500 and 19,000 respectively.

Focus on Green Hydrogen and Solar PV: Specific programs have been designed to meet the 
demands of these high-growth sectors, reflecting SCGJ’s strategic approach to skill develop-
ment in renewable energy.

Through its efforts, SCGJ is not only addressing the skill gap but also contributing to India’s 
broader objectives of sustainable development and employment generation under PMKVY 
4.0. These initiatives underscore SCGJ’s pivotal role in driving a skilled and sustainable work-
force for India’s green economy.



A brief Report on the 20th Governing Council Meet-
ing and 9th Annual General Meeting of Skill Council 
for Green Jobs (SCGJ)
The Skill Council for Green Jobs (SCGJ) held its 20th Governing Council Meeting and 9th An-
nual General Meeting on October 14, 2024, in New Delhi. The meetings focused on organiza-
tional performance, sectoral initiatives, skill development strategies, and governance changes. 
The 20th GC meeting highlighted SCGJ’s role in supporting India’s goals in green hydrogen, 
solar PV, and offshore wind sectors. The council reviewed SCGJ’s statutory compliance status 
and discussed the ongoing process to convert it from a Society to a Section 8 Company.

The 9th AGM also discussed SCGJ’s progress over the past year, including milestones in green 
energy skilling, capacity building in green hydrogen, and strategic partnerships in offshore wind 
and solar PV sectors. The AGM received and adopted SCGJ’s annual report and audited finan-
cial statements for FY 2023-24, showcasing financial and operational progress made over the 
year.

SCGJ’s major projects and sectoral initiatives include the PM Surya Ghar Yojana and Green Hy-
drogen Mission, which are critical to India’s energy and sustainability goals. The organization 
played a key role in RE-INVEST 2024, focusing on R&D, Skilling, and Technical Vocational 
Education and Training (TVET) for India’s energy transition. SCGJ signed 13 MoUs with in-
dustry partners and academic institutions to support short-term and RPL training for green jobs.
The organization’s efforts in the green hydrogen sector are extensive, with 10 approved qualifi-
cations and an ambitious target of training 19,000 candidates under PMKVY 4.0. The strategic 
focus on offshore wind collaboration with Denmark aims to establish international cooperation 
in offshore wind energy skills,complementing India’s renewable energy roadmap.

In conclusion, the 20th Governing Council and 9th AGM emphasized SCGJ’s commitment to 
addressing India’s green workforce requirements and meeting international standards in green 
job skills. By expanding training initiatives, fostering industry-academia partnerships, and pro-
gressing towards organizational goals, SCGJ is well-positioned to contribute to India’s green 
economy transition.



September 2024

1.	 SCGJ and GERMI are jointly organizing a 
one-day Master Class on Green Hydrogen 
production and utilization at GERMI in Gan-
dhinagar, Gujarat. On 13 September 2024.

2.	 The Tata Power Skill Development Insti-
tute (TPSDI) held a 3-Day “Masterclass 
on Green Hydrogen” in September 2024, 
focusing on hydrogen production, storage, 
transportation, consumption, and safety. The 
event, supported by GIZ GmbH and Skill 
Council for Green Jobs, provided insights 
into hydrogen production methods, storage 
solutions, transportation infrastructure, con-
sumption, and safety standards. The event 
aimed to expand knowledge and engage in 
discussions about sustainable energy.

3.	 The Chairman and CEO of SCGJ attended 
a session on “Capacity Building for Energy 
Transition” at RE INVEST 2024. Key in-
sights included expanding clean energy ac-
cess, the need for skilled labor, job creation 
potential, and enhancing productivity. The 
session also highlighted the importance of 
structured educational pathways and a glob-
ally mobile workforce for achieving India’s 
clean energy goals and sustainable develop-
ment.

4.	 At the NSDC HR Leadership Council Con-
nect event, NSDC CEO Ved Mani Tiwari and 
SCGJ CEO Arpit Sharma signed an MOU 
for capacity building for India’s Green Hy-
drogen mission, focusing on comprehensive 
training programs for a skilled workforce.



October  2024 

1.	 SCGJ has signed an MoU with the              
Odisha Skill  Development Authority in                      
Vivanta, Bhubaneswar, for capacity-build-
ing           activities.

2.	 India’s Mr. Amaresh Kumar Sahu won a 
bronze medal in renewable energy at the 
World Skill Competition 2024 in Lyon, 
SCGJ successfully nurtured and trained 
the winning of an international medal at 
the Olympics of Skills, the World Skills      
competition..

3.	 Mr. Amaresh Sahu, Bronze Medallist 
of Renewal Energy in the World Skill             
Competition, received a Rs. 25 lakh cash 
prize from the Odisha Government.



4.	 SCGJ implemented the “Safai Karam-
chariyo Ki Sarahna” initiative as part of 
the “Swachhata Hi Seva 2024” campaign, 
specifically designed to recognize and 
raise awareness among Safai Karamcharis 
(sanitation workers) about the importance 
of health, safety, and hygiene practices in 
their daily work. This initiative aimed to 
ensure that Safai Karamcharis, who are on 
the frontline of keeping cities clean, are not 
only appreciated for their efforts but also 
equipped with the knowledge to protect 
themselves from health risks and hazards.

5.	 SCGJ successfully carried out the “Har Ghar 
Swachhata Pledge” initiative as part of the 
Swachhata Hi Seva 2024 campaign. This 
initiative was aimed at promoting cleanli-
ness in both personal and professional spac-
es, encouraging SCGJ employees to take a 
proactive role in maintaining cleanliness at 
home and in the workplace.

6.	 The Skill Council for Green Jobs (SCGJ) 
and Jakson Group have launched special-
ized training programs in Solar PV and 
Green Hydrogen for Diploma/Graduate stu-
dents, part of the Jakson Skilling Project - 
Green Energy Skills, aiming to develop a 
skilled workforce in renewable energy.

7.	 The Skill Council for Green Jobs (SCGJ) 
recently conducted a 2-day “Workshop on 
Green Hydrogen” on October 22 and 23, 
2024, at Parishkar College, Jaipur. This 
workshop was part of the TISA project, sup-
ported by Deutsche Gesellschaft für            In-
ternationale Zusammenarbeit (GIZ) GmbH 
and jointly implemented by SCGJ and EY.



8.	 SCGJ’s involvement in RE Assets India 2024 
provided a valuable opportunity to connect 
with industry leaders, showcase innovative 
projects, and explore potential collaborations. 
Ms. Sangeeta Patra, Vice President of Mar-
keting & Partnerships at SCGJ, participated 
as a panel member discussing the “National 
Apprenticeship Promotion Scheme (NAPS), 
industry manpower needs, job opportunities 
for ITI students, and the NSDC JobX portal 
for industry requirements.” Her insights were 
particularly well-received by the industries at-
tending it.

9.	 Shri Jayant Chaudhary, Minister of State 
(I/C), Ministry of Skill Development and 
Entrepreneurship (MSDE), and Minister of 
State, Ministry of Education, today felicitat-
ed the winners & experts of WorldSkills 2024 
competition which was recently held in Lyon, 
France. Bronze Medal Winner in Renewable 
Energy - Mr. Amaresh Kumar Sahoo & Na-
tional expert on Renewable Energy - Mr. Prem 
Prakash Bharti, SCGJ, facilitated by the Hon-
ourable Minister.

10.	Mr. Arpit Sharma, CEO, SCGJ & team facil-
itated, Mr. Amaresh Kumar Sahoo, Bronze 
Medallist, Renewable Energy, World Skills 
Competition, Lyon, France, at the SCGJ of-
fice. This accomplishment is a testament not 
only to Mr. Sahoo’s individual talents but 
also to India’s growing expertise and innova-
tion in the renewable sector. The SCGJ team                     
expressed pride in supporting young profes-
sionals like Mr. Sahoo, who represent the na-
tion’s potential in sustainable technologies and 
are setting benchmarks for future generations.



November 2024

1.	 The Skill Council for Green Jobs (SCGJ)               
recently held a 3-day “Workshop on Green     
Hydrogen” from November 5 to 7, 2024, at 
KREDL Bangalore. This event was a part 
of the TISA project, supported by Deutsche                   
Gesellschaft für Internationale Zusammenar-
beit (GIZ) GmbH and jointly implemented 
by SCGJ and EY. The comprehensive work-
shop covered all  critical aspects of Green 
Hydrogen Generation, including safety pro-
tocols and operational     procedures.

2.	 The Skill Council for Green Jobs (SCGJ)  
signed  of a Memorandum of Understanding 
(MoU) with Avaada Group to advance work-
force development in the green hydrogen 
sector. This collaboration, undertaken under 
the Pradhan Mantri Kaushal Vikas Yojana 
(PMKVY) 4.0 and the Skilling, Re-Skill-
ing, and Upskilling Scheme of the National 
Green Hydrogen Mission, focused on pro-
viding specialized training to equip individu-
als with the skills required to support India’s 
green energy transition. Through this part-
nership, SCGJ and Avaada Group worked 
to build a skilled talent pool, contributing to 
India’s mission of creating a workforce pro-
ficient in the green hydrogen domain.

3.	 Skill Council for Green Jobs (SCGJ) organ-
ised a three-day RPL training Program on 
Green Hydrogen (GH2) at the “Karnataka 
Renewable Energy Development Limited” 
(KREDL), Bangalore. The event, which 
commenced on November 5th and conclud-
ed on November 7th, featured insightful ses-
sions on GH2 Technologies and their imple-
mentation for industry professionals. A key 
highlight of the program was a site visit to 
the Indian Institute of Science (IISc), led by 
Prof. Dasappa, where participants from the 

Industry explored cutting-edge research and 
innovations in hydrogen energy. This com-
prehensive training delved into all critical 
aspects of green hydrogen generation, safe-
ty, and operations.



The Relevance of Carbon Credits in the ESG 
Domain 
 					                                       By Mukul Saxena

Carbon credits play a crucial role in the Environmental, Social, and Governance 
(ESG) domain, representing a quantifiable way for companies to address their                       
environmental impact. As investors, regulators, and consumers increasingly prior-
itize sustainability, carbon credits serve as a practical tool to help organizations meet 
their ESG commitments, especially in the environmental dimension.
In ESG frameworks, carbon credits are primarily linked to reducing a company’s 
carbon footprint, a key metric in the environmental pillar. By investing in carbon 
credits, companies can offset emissions they cannot directly eliminate, balancing 
their environmental impact while transitioning to greener operations. This practice 
helps organizations achieve “net-zero” or “carbon-neutral” status by compensating 
for residual emissions through contributions to environmental projects, like reforest-
ation or renewable energy initiatives. As a result, carbon credits contribute to the 
preservation of ecosystems, reduced reliance on fossil fuels, and improvements in air 
quality, aligning corporate activities with broader environmental goals.
Moreover, carbon credits are relevant to ESG strategies because they create a fi-
nancial incentive to lower emissions. Companies that reduce their carbon output 
below required levels can sell excess credits, promoting innovation and investments 
in cleaner technologies. This market-based approach aligns with the “E” in ESG, 
encouraging businesses to adopt sustainable practices that ultimately benefit both 
the environment and their bottom line. Many companies also use carbon credits as a 
transparency tool, showcasing their commitments in ESG reports to build trust with 
investors, stakeholders, and the public.
In summary, carbon credits are integral to the ESG domain by offering organizations 
a mechanism to offset unavoidable emissions, foster sustainable innovation, and im-
prove their environmental standing. They provide an avenue for companies to con-
tribute to climate action while strengthening their ESG profile, ultimately supporting 
the shift toward a low-carbon economy.

Which Skills Are Necessary for Carbon Trading?
Working in the carbon trading field requires a unique blend of financial, environmen-
tal, regulatory, and analytical skills. Here’s a look at the core competencies neces-
sary for a successful career in carbon trading:
1.	 Environmental Science and Sustainability Knowledge: Professionals need a 

solid understanding of climate science and the carbon cycle, including insights 
into how emissions impact the planet. This knowledge is essential for assessing 



carbon offsets, evaluating the effectiveness of emission-reducing projects, and un-
derstanding the broader climate context.

2.	 Financial and Economic Analysis: Carbon trading is a market-driven field, so a 
firm grasp of financial principles is crucial. Professionals must evaluate the cost-ef-
fectiveness of trades, understand pricing dynamics, and interpret economic indi-
cators that affect carbon credit markets. Skills in cost-benefit analysis, financial 
modeling, and understanding market mechanisms are vital.

3.	 Regulatory and Policy Expertise: As carbon trading is heavily regulated, a strong 
understanding of relevant local, national, and international regulations is essen-
tial. Professionals need to stay up-to-date on evolving climate policies, like the 
Paris Agreement, and understand compliance requirements to ensure that trades 
and offset projects align with regulatory standards.

4.	 Data Analytics and Quantitative Skills: Carbon trading relies heavily on data, 
from emissions measurements to financial metrics. Proficiency in data analysis, 
statistical modeling, and interpreting complex datasets is critical for evaluating 
market trends, assessing risk, and calculating emissions reductions accurately.

5.	 Risk Management: Market volatility, regulatory changes, and environmental 
factors all contribute to the risk landscape in carbon trading. Professionals need 
to assess, mitigate, and manage these risks effectively, requiring a good under-
standing of risk management strategies and the ability to make informed decisions 
under uncertainty.

6.	 Project Management: Many carbon credits come from specific projects, such 
as reforestation or renewable energy installations. Effective project management 
skills help in overseeing these initiatives, ensuring they meet regulatory and certi-
fication standards, and verifying their impact on emissions reductions.

7.	 Communication and Negotiation: Carbon traders work with a diverse range of 
stakeholders, including corporate clients, environmental groups, and governmen-
tal agencies. Strong communication and negotiation skills are essential to navigate 
these relationships, explain technical concepts, and reach beneficial agreements.

By mastering these skills, professionals in carbon trading can successfully navigate 
the complex, data-driven, and regulation-heavy nature of carbon markets. These 
competencies enable them to contribute meaningfully to sustainable development 
and climate change mitigation while driving financial and environmental benefits.



Are We  on Track to Limit Global Warming to Below 2°C?
With an even more ambitious goal of 1.5°C, the Paris Agreement represents a historic com-
mitment by countries to keep global warming far below 2°C over pre-industrial levels. This 
dedication is crucial to reducing the negative consequences of climate change, which include 
serious repercussions on ecosystems, human health, and economies around the globe. There is 
a notable discrepancy between this objective and reality, nevertheless, as evidenced by current 
emissions patterns and climate legislation. Examining emissions data, the efficacy of policies, 
advancements in renewable energy, and the general obstacles to progress, this article examines 
the current status of global climate action.

Current Global Warming Levels and Projections 

As reported by the Intergovernmental Panel on Climate Change (IPCC), the global average 
temperature has increased by roughly 1.1°C compared to pre-industrial levels. This increase 
has led to noticeable changes in climate patterns around the world. Severe heatwaves and 
prolonged droughts are becoming more frequent, impacting agriculture, water resources, and 
biodiversity. The rise in temperatures has hastened the melting of the Arctic ice cap, resulting 
in a concerning increase in sea levels that endangers coastal populations and disrupts marine 
ecosystems. Ecosystems globally are compelled to adapt or face collapse as species either mi-
grate to new areas or struggle to thrive in altered climates.

The critical concern is that, if emissions continue to rise unchecked, the planet might hit or 
surpass the 1.5°C threshold around 2030 to 2035. Surpassing this limit could trigger irreversi-
ble consequences for the climate, emphasizing the necessity for prompt action more than ever.

Greenhouse Gas Emissions and the Carbon Budget 

To avoid severe warming, researchers have determined a “carbon budget,” which indicates 
the maximum amount of CO₂ emissions that can be tolerated while still maintaining global 
temperature rise within acceptable limits. The IPCC projects that for a 50% likelihood of 
restricting warming to 1.5°C, humanity can only emit 500 gigatons of CO₂ (GtCO₂) starting 
from 2020. However, this budget is rapidly being exhausted. In 2023 alone, global emissions 
from the burning of fossil fuels and industrial activities reached approximately 37.4 GtCO₂. If 
emissions continue at this level, the carbon budget for 1.5°C will be depleted within the next 
ten years.

The outlook for 2024 remains uncertain, but following the pledges made at COP28, specialists 
think that global emissions could reach their peak before 2025. If the growth of clean ener-
gy proceeds as expected, a reduction in emissions might start to occur in the next few years. 
Nonetheless, robust decarbonization initiatives in areas such as transportation and heavy indus-



try are crucial for successfully achieving the climate objectives set by the Paris Agreement.
To achieve the 2°C target, there is some flexibility, with an estimated carbon budget of 1,350 
GtCO₂. However, without significant reductions in emissions, even this more lenient goal 
could be surpassed by mid-century. The swift depletion of our carbon budget highlights the 
urgent need for unprecedented emissions reductions to remain within safe limits.

Emissions Reduction Commitments and the Reality of Nationally Determined Contributions 
(NDCs) Countries worldwide have submitted Nationally Determined Contributions (NDCs) 
under the Paris Agreement, outlining their pledges for reducing emissions. Unfortunately, the 
combined impact of these pledges does not align with the targets of 1.5°C or even 2°C for 
global warming. Recent estimates suggest that if current NDCs are fully implemented, global 
temperatures could still rise by between 2.4°C and 2.7°C by the end of the century. This means 
that even in the best-case scenario where all nations meet their NDC targets, we will still fall 
short of our climate goals. A report by the United Nations Environment Programme (UNEP) 
further emphasizes this shortfall, cautioning that current NDCs are inadequate to achieve the 
1.5°C target. Even if all countries reach their net-zero goals by mid-century, there would still 
be only a 66% chance of limiting warming to around 1.8°C. While some nations, including the 
European Union, the UK, and Japan, have implemented policies aimed at keeping warming 
below 2°C, the world’s largest emitters—such as China, India, and the United States—lack 
legally binding measures to ensure compliance with their targets.

The Emissions Gap: Policy Limitations and Shortfalls

The emissions gap refers to the difference between projected greenhouse gas emissions based 
on current policies and the levels needed to limit global warming to 1.5°C or 2°C. The United 
Nations Environment Programme’s (UNEP) 2023 Emissions Gap Report presents a concern-
ing forecast, estimating that existing policies are likely to result in approximately 2.7°C of 
warming by the end of the century. In order to align with the 1.5°C target, global emissions 
need to decline by 45% from 2010 levels by 2030. Unfortunately, instead of decreasing, emis-
sions have been steadily rising. If no additional actions are taken, we can expect only stabili-
zation at best, which falls significantly short of the required reductions.

Progress in Renewable Energy and the Path to Decarbonization

 Renewable energy plays a vital role in reducing emissions and achieving the targets set by the 
Paris Agreement. While the adoption of renewable sources has accelerated, the rate of increase 
remains insufficient. In 2023-24, renewables contributed nearly 30% of global electricity gen-
eration; however, coal, oil, and natural gas continue to dominate the broader energy landscape, 
particularly in sectors such as transportation and industry. According to the International En-
ergy Agency (IEA), annual capacity additions for renewables need to nearly triple by 2030 to 
align with the 1.5°C target. Key renewable sources like solar, wind, and green hydrogen must 



be rapidly scaled up to reduce dependence on fossil fuels. Although advancements in technol-
ogy and decreasing costs for renewable energy have made progress, the pace of adoption still 
needs to increase significantly to meet the global demand for clean energy and remain within 
climate-safe limits.

Fossil Fuel Dependence and Subsidies

Despite growing awareness of the harms associated with fossil fuel reliance, many countries 
continue to provide financial support for coal, oil, and gas. In 2023, global fossil fuel subsidies 
reached around $1 trillion,, representing a 35% increase from previous years. These subsidies 
lower the cost of fossil fuels, which can hinder the transition to renewable energy by making 
carbon-intensive energy sources artificially affordable. According to the International Energy 
Agency’s 2023 World Energy Outlook, no new oil, gas, or coal projects should be approved 
beyond 2021 if the world aims to meet its climate goals. Nevertheless, new fossil fuel projects 
are still being approved, especially in high-demand regions and by major oil and gas produc-
ers. This situation underscores the conflict between climate commitments and economic poli-
cies in many countries.

Sector-Specific and Regional Challenges

 Certain sectors, such as heavy industry and transportation, encounter significant obstacles in 
their efforts to decarbonize due to high costs and technological barriers. Industries like cement, 
steel, and chemicals are energy-intensive, making it challenging to lower emissions without 
considerable investment in new, less carbon-intensive technologies. Similarly, the transporta-
tion sector, including aviation and shipping, struggles with a limited availability of low-carbon 
alternatives, complicating the decarbonization process. Regional disparities also pose chal-
lenges for global climate initiatives. Developing countries, particularly in Africa and Southeast 
Asia, face substantial difficulties in financing and implementing green infrastructure. These 
nations need considerable financial and technological support to achieve their climate goals 
without compromising their development. It is estimated that climate finance for renewable 
energy alone will require an investment of $4 trillion annually by 2030. The insufficiency of 
funding for climate initiatives remains a significant obstacle for many developing regions, 
hindering their transition to low-carbon economies at the necessary pace.

The Consequences of Exceeding the 1.5°C and 2°C Targets

 Exceeding the 1.5°C target has significant consequences, but reaching a warming level of 2°C 
could lead to even more severe impacts. Extreme weather events such as hurricanes, droughts, 
and heatwaves will become more frequent and intense, resulting in widespread economic dam-
age, loss of life, and displacement. Sea levels are projected to rise an average of 10 cm more at 
2°C compared to 1.5°C, increasing the risks of coastal flooding and erosion. The world’s eco-



systems will also suffer greatly. Coral reefs, which support a diverse array of marine life, are 
highly sensitive to temperature increases. At 1.5°C, it is estimated that between 70% and 90% 
of coral reefs will be lost; however, nearly all would disappear at 2°C. The Arctic would face 
even more dramatic consequences, with a higher likelihood of experiencing ice-free summers. 
This would disrupt polar ecosystems and have far-reaching effects on global weather patterns
.
An Urgent Call to Action

 The data and trends presented here convey a clear and concerning message: despite some pro-
gress, the current pace and scale of climate action are insufficient to meet the targets of the Par-
is Agreement. To remain below the 1.5°C or 2°C thresholds, we must implement immediate 
and large-scale emissions reductions, transition rapidly to renewable energy, and significantly 
increase climate finance, particularly for developing nations.

“Foggy Veil Covers Delhi NCR, Turning the City Into a Mystical Canvas!”
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Pradhan Mantri Kaushal Vikas Yojana (PMKVY) 
4.0

The Pradhan Mantri Kaushal Vikas Yojana (PMKVY) 4.0 provides an 
extensive set of guidelines for the fourth phase of the flagship skill de-
velopment scheme under the Government of India. This version of the 
PMKVY aims to streamline skill development efforts across diverse 

demographics, focusing on employability, industry needs, and inclusivity in skilling opportu-
nities. Below is a summary based on the key sections of the document.

1. Introduction and Background

The PMKVY initiative was first launched in 2015 by the Ministry of Skill Development and 
Entrepreneurship (MSDE) to enhance skill development for youth in India, supporting both 
employment and economic productivity. Since its inception, the program has undergone three 
iterations, training over 1.37 crore individuals. PMKVY 4.0, launched for FY 2022-2026, 
aligns with the Skill India Programme, adopting a flexible, market-driven, and technology-en-
abled approach to address emerging economic demands.

2. Objectives of PMKVY 4.0

The scheme’s core objectives emphasize:
•	 Establishing an ecosystem for skill development that aligns with youth aspirations.
•	 Delivering market-oriented training to improve employability.
•	 Facilitating lifelong learning by promoting upskilling and reskilling.
•	 Focusing on inclusivity, targeting SC/ST groups, women, and other marginalized commu-

nities.
•	 Leveraging digital platforms to streamline training and assessment processes.

3. Design Principles

PMKVY 4.0 introduces several design principles to enhance scheme flexibility, such as:
•	 Increased industry involvement and reliance on On-the-Job Training (OJT).
•	 Expanded digital and blended learning opportunities.
•	 Empowerment of trainees through choice in career paths, with an emphasis on self-employ-

ment.
•	 Simplified procedural requirements and the establishment of a robust trainer and assessor 

pool.

4. Implementation Strategy and Structure

The implementation of PMKVY 4.0 involves several layers:



•	 Policy Framework: MSDE provides overall guidance, with the National Council of Voca-
tional Education and Training (NCVET) overseeing regulatory requirements.

•	 Implementing Agencies: The National Skill Development Corporation (NSDC) coordi-
nates execution.

•	 Training Providers: Various centers, including Pradhan Mantri Kaushal Kendras (PMKKs), 
Industrial Training Institutes (ITIs), Skill Hubs, and institutions from private sectors, are 
integrated as training centers.

•	 Administrative Structure: A Steering Committee at the apex level and an Executive Com-
mittee oversee policy direction, monitoring, and periodic reviews.

5. Training Types and Target Groups

PMKVY 4.0 introduces three types of training to cater to different groups:
•	 Short-Term Training (STT): Focuses on job roles requiring 300-600 hours of instruction.
•	 Recognition of Prior Learning (RPL): Validates prior knowledge or experience through 

certification.
•	 Special Projects: Addresses skill gaps for marginalized communities, specialized roles, and 

challenging geographies.
Each training type targets specific age groups (typically 15-45 years) and skill backgrounds. 
Training locations include aspirational, tribal, and Left-Wing Extremism (LWE) affected dis-
tricts to ensure comprehensive geographic coverage.

6. Training Providers and Accreditation
The scheme defines criteria for institutions to become Training Providers, with various cate-
gories of eligible centers, such as PMKKs, Skill Hubs, and government/private institutions. 
Training centers must meet accreditation standards and register with the Skill India Digital 
(SID) platform. Accreditation criteria include infrastructure availability, legal establishment, 
and compliance with job role specifications.

7. Skill Gap Identification and Target Allocation

The document outlines a multi-layered approach for identifying skill gaps:
•	 Skill Gap Studies: Conducted by Sector Skill Councils to assess demand across industries.
•	 District and State Skill Plans: Developed by District Skill Committees, aggregating local 

data to address district-specific skill demands.
•	 National Skill Development Plan: Consolidates district and state findings into a national 

report for strategic planning.
•	 Targets are assigned based on these studies, with considerations for geographic, cultural, 

and economic diversity. Priority is given to sectors linked to government initiatives like PM 
Gati Shakti and Sagarmala.

8. Training Lifecycle Management

The guidelines set forth a structured training lifecycle, which includes:



•	 Registration and Counselling: Candidates register through the SID, with eligibility verifi-
cation and course counselling.

•	 Facilities and Entitlements: Candidates receive induction kits, with additional support for 
disadvantaged groups.

•	 On-the-Job Training (OJT): An integral part of STT, OJT provides practical exposure, mak-
ing candidates industry-ready. Training providers are responsible for arranging OJT oppor-
tunities.

•	 Assessment and Certification: Following training, candidates are assessed by NCVET-ap-
proved agencies. Certifications are awarded based on a grading system.

9. Skill Hubs and Specialized Training Centers

Skill Hubs, which include educational institutions, offer short-term training under PMKVY 
4.0, enabling resource optimization within existing infrastructures. Skill Hubs in schools, col-
leges, and universities can deliver programs and coordinate OJT in nearby industries. NSDC 
provides technical support and financial provisions to these institutions.

10. Financial Management

The PMKVY 4.0 scheme operates within budgetary allocations and adheres to General Finan-
cial Rules. Cost norms are established, including fixed costs per candidate based on training 
type and duration. Payment mechanisms are defined to ensure transparent fund disbursement 
to implementing agencies, based on candidate enrollment and program outcomes.

11. Convergence and Monitoring

Convergence is a key aspect, with cross-collaborations among ministries to integrate PMKVY 
with other government initiatives. Monitoring and evaluation are critical to ensuring program 
effectiveness, involving regular data analysis, field visits, and feedback collection. Capacity 
building and grievance redressal are integral parts of the monitoring framework.

12. Training of Trainers and Assessors

A national pool of trainers and assessors will be created to maintain quality across the skilling 
ecosystem. Training programs for trainers and assessors are classified into Basic and Advanced 
Certifications, with specific assessment criteria and financial provisions.

13. Branding and Communication

Effective branding and communication strategies are outlined to increase PMKVY’s visibility 
and improve skilling's aspirational value. This includes national campaigns, local outreach 



programs, and digital engagement on platforms like SID.

Conclusion
PMKVY 4.0 represents a comprehensive effort to address India’s evolving skill needs, foster-
ing employability, inclusivity, and economic growth. The scheme aims to empower individ-
uals through structured training paths, ensuring industry alignment and accessibility for un-
derrepresented communities. The robust digital infrastructure and monitoring mechanisms are 
key to the scheme's success, supporting PMKVY's vision of transforming India into a global 
skill capital.
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“We want to make India a global hub for 
Green Hydrogen production” PM  Modi



Latest Qulification in Green Hydrogen 

              Qulification      Qulification Id        Level 
Electrolyser Manufacturing Plant Supervisor QG-05-ES-02028-

2024-V1-SCGJ 
5

Electrolyser Manufacturing Plant Technician	 QG-04-ES-02027-
2024-V1-SCGJ

	 4

Fundamentals of Financing for Green Hydrogen Project NM-06-ES-02253-
2024-V1-SCGJ

6

Overview of Instrumentation and Control for Green         
Hydrogen Plant

NM-06-ES-02254-
2024-V1-SCGJ

6



Lithium-Glass Batteries: The Future of Safe, 
High-Density Energy Storage
Introduction 
Lithium-glass batteries are an innovative break-
through in energy storage technology, offering 
remarkable benefits that could revolutionize the 
market. With enhanced safety, superior energy 
density, and a longer lifespan compared to tra-
ditional lithium-ion batteries, these batteries are 
poised to meet the escalating global energy de-
mands. Pioneered by battery expert John Good-
enough and his team, lithium-glass technology 
stands out as a superior alternative to conven-
tional batteries that often rely on liquid electro-
lytes, which are susceptible to leakage and fire 
hazards. As the call for sustainable and high-ef-
ficiency energy solutions grows louder, lithium-glass technology paves the way for safer, 
higher-capacity batteries. At the core of lithium-glass batteries is the innovative use of a glass 
electrolyte, a solid material that significantly differs from the liquid or polymer electrolytes 
found in standard lithium-ion batteries. This glass electrolyte not only enhances energy den-
sity but also provides exceptional stability. Such outstanding properties position lithium-glass 
batteries as a compelling choice for a wide range of applications, including electric vehicles 
(EVs) and renewable energy storage. In this article, we will delve into the structure and opera-
tional mechanisms of lithium-glass batteries, examine their advantages, address the challenges 
inhibiting their commercialization, and highlight the potential applications where their impact 
could be most profound.

Structure and Working Mechanism
 Lithium-glass batteries are distinguished by their innovative design, which replaces the tradi-
tional liquid electrolyte with a solid glass electrolyte. This solid electrolyte is typically com-
posed of compounds containing lithium, sodium, or other alkali metal oxides, giving the bat-
tery unique properties that offer several advantages over conventional lithium-ion batteries. 
To enhance ionic conductivity, the glass electrolyte is usually doped, allowing for a smooth 
flow of lithium ions within the battery. The electrochemical process of a lithium-glass battery 
involves the movement of lithium ions from the anode to the cathode through the glass elec-
trolyte. During charging, lithium ions accumulate in the anode, and when discharging, these 
ions migrate through the glass electrolyte to the cathode, generating an electric current that 
powers devices. The use of a glass-based solid electrolyte enables lithium-glass batteries to 
maintain a high concentration of lithium ions, resulting in greater energy density, which can 
extend the operating life of the devices they power. Furthermore, the solid-state nature of the 



glass electrolyte significantly enhances safety and durability. Unlike liquid electrolytes, which 
can be vulnerable to thermal and mechanical stresses, the glass electrolyte is less susceptible 
to degradation. This solid structure also minimizes the risk of thermal runaway—a dangerous 
occurrence that can lead to fires and explosions—making lithium-glass batteries a safer option 
for high-energy applications, such as electric vehicles and grid storage solutions.

Key Advantages 
Lithium-glass batteries offer several significant advantages that make them a compelling alter-
native to traditional lithium-ion technologies. One of the most notable benefits is their higher 
energy density, which results from the unique structure of the glass electrolyte. This solid ma-
terial can accommodate a high concentration of lithium ions, allowing lithium-glass batteries 
to store more energy per unit volume than their lithium-ion counterparts. Consequently, devic-
es such as electric vehicles and portable electronics can operate for longer periods on a single 
charge, catering to the demands of today’s energy-intensive applications. Safety is another 
important advantage of lithium-glass batteries. The solid glass electrolyte is non-flammable, 
significantly reducing the risk of fires. In contrast, the liquid electrolytes found in lithium-ion 
batteries can be volatile and may ignite during overcharging or physical stress. By utilizing 
solid-state glass electrolytes, lithium-glass batteries eliminate this volatility, providing a much 
safer solution, particularly for applications that require high energy densities.
In addition to their safety and energy density, lithium-glass batteries have a wide operating 
temperature range, performing effectively even in extremely low temperatures, sometimes as 
low as -20°C. This temperature resilience allows these batteries to function well in various 
climates, reducing the need for extensive thermal management systems commonly required 
for lithium-ion batteries. Such flexibility is particularly beneficial for sectors like automotive 
and renewable energy storage, where operating conditions can be unpredictable and demand-
ing. Another significant advantage of lithium-glass batteries is their extended lifespan. These 
batteries exhibit minimal dendrite formation, a common problem in lithium-ion batteries that 
can lead to short circuits and reduced battery life. Dendrites are needle-like lithium structures 
that form during charging, ultimately causing the battery to degrade or fail. However, the glass 
electrolyte in lithium-glass batteries is resistant to dendrite growth, enabling these batteries 
to undergo thousands of charge cycles without significant capacity loss. This durability is es-
pecially valuable for applications that require long-lasting, high-reliability batteries, such as 
electric vehicles and grid storage. Finally, lithium-glass batteries have the potential to reduce 
environmental impact and production costs. Conventional lithium-ion batteries often rely on 
expensive and environmentally harmful materials like cobalt, which are limited in supply and 
raise ethical and environmental concerns. In contrast, lithium-glass batteries can utilize more 
abundant and less expensive materials, such as sodium. This shift in materials could not only 
lower the production costs of lithium-glass batteries but also promote more sustainable and 
responsible supply chains.

Potential Challenges and Limitations 
Despite the significant advantages that lithium-glass batteries offer, there are several challeng-
es that currently hinder their commercial viability. One major challenge is the need to scale up 



and standardize the manufacturing process. The production methods for lithium-glass batteries 
are still complex and not as refined as those for traditional lithium-ion batteries. This lack of 
standardization makes it difficult to achieve consistent quality and performance at scale, which 
is essential for any technology aiming for mass-market adoption. Until manufacturing pro-
cesses become more streamlined, large-scale production of lithium-glass batteries will remain 
a challenge. Another important issue is the inherent brittleness of the glass electrolyte material. 
Although solid electrolytes tend to be more stable than liquid ones, glass-based materials are 
susceptible to cracking under physical stress. This brittleness raises durability concerns, espe-
cially in applications where batteries are subjected to frequent handling, mechanical shocks, 
or vibrations, such as in electric vehicles and portable electronics. Researchers are actively 
working to enhance the mechanical resilience of the glass electrolyte, but striking a balance 
between brittleness and functionality is still an area of ongoing research. Optimizing ion con-
ductivity within the glass electrolyte is also a significant technical hurdle. While the glass 
electrolyte enhances safety, achieving a level of ion conductivity that matches or exceeds that 
of liquid electrolytes remains challenging. High ion conductivity is crucial for enabling rapid 
charging and discharging cycles, a feature that modern consumers expect in applications like 
smartphones and electric vehicles. The current levels of ionic conductivity in glass electrolytes 
may limit the speed and efficiency of lithium-glass batteries, potentially affecting their com-
petitiveness with lithium-ion technology.
The initial costs associated with the development of lithium-glass batteries present a signifi-
cant challenge. As this technology is still in the experimental phase, a substantial investment in 
research and development is necessary to bring lithium-glass batteries to market. The special-
ized materials and techniques required for their production contribute to high manufacturing 
costs, which may impact affordability for consumers. Although costs are expected to decrease 
over time as economies of scale are achieved, the high initial expenses currently remain a po-
tential barrier to widespread adoption.

Potential Applications and Future Prospects 
If current technical and manufacturing challenges can be overcome, lithium-glass batteries 
hold significant potential across various industries. One of the most promising applications 
is in electric vehicles (EVs). The high energy density and extended lifespan of lithium-glass 
batteries could enable EVs to travel longer distances on a single charge, while their safety fea-
tures reduce the risks associated with battery fires. Additionally, their durability could enhance 
the overall lifespan of EV batteries, potentially lowering the frequency and cost of battery 
replacements, making EVs more economically viable in the long term. Consumer electronics 
is another area where lithium-glass batteries could have a substantial impact. Portable devic-
es like smartphones, laptops, and wearable technologies could greatly benefit from longer 
battery life, faster charging, and a safer battery chemistry. As consumers demand more from 
their devices, lithium-glass batteries could provide a competitive advantage in the consumer 
electronics market by enabling manufacturers to produce devices that last longer and charge 
more quickly. The renewable energy sector could also benefit from lithium-glass batteries, 
particularly for grid-scale energy storage solutions. With the increasing reliance on intermit-
tent renewable energy sources, such as solar and wind power, efficient and long-lasting energy 



storage is essential for stabilizing energy supply. The extended lifespan and high energy den-
sity of lithium-glass batteries make them well-suited for storing renewable energy, ensuring a 
steady power supply even during periods of low generation. Furthermore, their ability to func-
tion efficiently across a wide temperature range supports their use in various environmental 
conditions, making them ideal for diverse locations and applications.

Lithium-glass batteries represent a significant advancement in battery technology, offering the 
potential to outperform traditional lithium-ion batteries in several key areas, including energy 
density, safety, lifespan, and environmental impact. By using a solid glass electrolyte instead 
of a liquid one, lithium-glass batteries provide enhanced stability, reducing the risks associated 
with thermal runaway and degradation. These advantages make them particularly appealing 
for high-demand applications, such as electric vehicles and renewable energy storage. How-
ever, there are several challenges that must be addressed before lithium-glass batteries can be 
commercially viable. Key areas requiring further research and innovation include scaling up 
manufacturing processes, addressing the brittleness of glass electrolytes, improving ion con-
ductivity, and lowering production costs. Despite these challenges, the potential benefits of 
lithium-glass batteries make them a promising area for research and investment. With ongoing 
advancements in material science and engineering, lithium-glass batteries could become a 
crucial component in the transition toward sustainable and high-performance energy storage 
solutions. As the world pushes toward a cleaner and more efficient energy future, lithium-glass 
batteries could play an essential role in meeting the growing demand for safe, reliable, and 
environmentally friendly power.
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