c’

/.c

Careers in Crltlcal Minerals Ecosystem

‘Dr. Prateek Singh

As India intensifies its efforts to achieve self-suffi-
ciency in critical minerals, the entire ecosystem
surrounding these resources—from exploratlon to min-
ing, research, processing, manufacturing;, and supply
chain management—is expected to expand significantly.
Critical minerals such as lithium, cobalt, graphite, and
rare earth elements are indispensable for clean energy
technologies.- electric vehicles, defence, and advanced
electronics. The development of this sector will create
a broad spectrum of career opportunities, demanding
specialised expertise and advanced technological capa-
bilities. This article broadly outlines the various career
prospects, industry trends, and necessary qualifications
in this burgeoning field. '

Employment Forecast

india’s critical minerals sector is poised to become a
major employment generator through a combination of
policy reforms, financial investments, technological ad-
vancements, global partnerships, and market develop-
ment. Streamlined mining regulations and exploration-
linked incentives will attract private sector participation,
creating jobs in exploration, extraction, and regulatory
compliance. Financial initiatives, including $ 180 billion
in public sector investment and tax holidays, will spur the
growth of domestic refining and processing industries,
leading to employment in plant operations, logistics, and
equipment manufacturing. The establishment of Centers
of Excellence and R&D funding for sustainable process-
ing technologies will generate high-skilled jobs in engi-

neering, material science, and innovation. Add:t:onally

recovery initiatives for secondary sources, such as red
mud and mine tailings, will drive employment in waste
processing and circular economy enterprises. Infra-
structure projects, including lithium refineries, recycling
facilities, and mineral testing labs, will further expand
workforce opportunities across construction, operations,
and quality control. Global partnerships with nations like
Australia, the US, and Argentina will-enhance technical

" expertise and supply chain security, requiring skilled pro-

fessionals in international trade, strategic procurement,
and logistics. Market development strategies, such as
local content mandates for EV batteries and purchase
agreements for domestic processors, will stimulate in-
dustrial demand, creating employment in manufacturing,
supply chain management, and downstream industries.
With a projected reduction in import dependency from

Opportunities and Future Prospects

82% in 2025 to below 50% by 2030, India’s strategic
focus on critical minerals is set to generate a robust
employment ecosystem spanning exploration, refining,
R&D, infrastructure, and industrial applications.

Exploration and Mining

Exploration is the first and most crucial phase of the
critical minerals ecosystem. It involves identifying, sur-
veying, and assessing mineral deposits using cutting-
edge technologies such as Al-driven modelling, geo-
spatial analysis, and drone-based surveys. India has
recently auctioned new exploration licences, signalling
a rapid push tawards domestic mineral discovery to re-
duce reliance on imports. With growing investments in
exploration, employment in this domain is expected to
rise significantly, particularly in states rich in mineral re-
serves like Odisha, Karnataka, and Rajasthan.

Careers: Geologists, Mining Engineers, Surveyors,
Drilling Technicians, and Geophysical Data Analysts.
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Qualifications:

- B.Tech/M.Tech in Geology,
Mining Engineering, or Geo-
physics.

+ Proficiency in GIS mapping,
remote sensing,
driven mineral assessment. -

» Hands-on experience with
modern drilling and extraction
technologies.

|Mineral Processing and
Metallurgy

After exploration, raw minerals
undergo refining and process-
ing to extract usable materials.
This phase is crucial for ensur-
ing high purity and efficiency
in applications such as battery
.| production and renewable en-
ergy storage. India is investing
in state-of-the-art mineral pro-
cessing units, particularly for
lithium-ion battery components,
rare earth separation, and ad-
vanced metallurgy. With the rise
in demand for sustainable ex-
traction techniques, there is an
increasing need for specialists
in green metallurgy and efficient
processing technologies.

and data-

careers in Critical Minerals Ecosystem

Careers: Metaliurglsts Miner-
al Processing Engineers, Refin-
ery Technicians, and Extraction
Technoiogasts
Qualifications:

« B.Tech/M.Tech in Metallurgi-

cal Engineering, Materials
Science, or Chemical Engi-
neering.

« Training in sustamable extrac-
tion methods and innovative
refining technologies.

- Research experience in nano-
materials and advanced met-
allurgy.

Environmental Manage-
ment and Sustainability

Sustainable mining and waste
management are now core con-
cerns in mineral extraction and
processing. Regulatory frame-
works are becoming stringent,
requiring skilled professionals
to ensure compliance with envi-
ronmental. norms and implement
circular economy strategies.
The rise of ESG (Environmental,
Social, and Governance) poli-
cies in corporate mining opera-
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RECRUITMENT OF OFF!CERS IN
NaBFID ON FULL TIME REGULAR &
FIXED TERM CONTRACT BASIS

driven risk management.

\ National Bank for Financing Infrastructure and Development
Aunder the NaBFID Act, 2021, is the principal

entity for infrastructure financing in the country. The entity is
regulated and supervised as an All-India Financial Institution
(AlFI) by the Reserve Bank of India (RBI). NaBFID is poised to
pfay_ an extremely crucial role in supporting infrastructure
_fundfng by driving the development of innovative financing
instruments and development of bond and derivatives
‘markets and promoting best practices in financing and data-

Online Applications are invited from Indian Citizens
- for appointment in Various Grades at NaBFID on
Full Time Regular & Fixed Term Contract Basis
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No. Start Date
1 | VICE PRESIDENT 04 |18.03.2025
(Fixed Term Contract)
2 | SENIOR ANALYST 04 |30.03.2025
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3 _SENIOR ANALYST 17 30.03.20é5
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tions has increased the demand
for environmental sustainability
experts.,

Careers: Environmental Sci-
entists, CSR Specialists, Sus-
tainability Consultants, and Cli-
mate Impact Assessors.
Qualifications:

» Degrees in Environmental
Science, Ecology, or Environ-
mental Engineering.
Specialisation in sustainable
mining practices, environmen-
tal auditing, and resource con-
servation.

Proficiency in environmental
impact assessment and regu-
latory compliance.”
Technology lntegration
in Mining and Processing

Advanced digital technologies
such as Al, loT, and automa-
tion are transforming explora-
tion, extraction, and processing
operations. Digital twin simula-
tions and Al-powered predictive
analytics are helping optimise
mining efficiency and reduce
operational risks. The global
trend of autonomous mining and
Al-driven mineral forecasting is
expected to drive employment
in tech-oriented roles within the
minerals sector.

Careers: Data Scientists, Al
Specialists, Automation = Engi-
neers, and Robotics Experts.
Qualifications:

« B.Tech/M.Tech in Computer

Science, Al & Machine Learn-

ing, or Industrial Automation.

- Specialised courses in Al ap-
plications in mining and min-
eral processing.

. Hands-on experience with
automation technologies,
drones, and robotic mining
systems. :

Policy, Regulations, and

Strategic Planning :
As India strengthens its do-

mestic critical minerals ecosys-
tem, policy frameworks will be
crucial in managing resources,
setting trade agreements, and
fostering sustainable —industry
growth. The recently introduced
Exploration Licences and updat-
ed mining policies highlight the
increasing role of legal and reg-
ulatory professionals in the sec-
tor. Demand is rising for profes-
sionals who can shape national
and global policies on critical
minerals security and resource
diplomacy.

Careers: Policy Analysts,
Legal Advisors, Strategic Re-
source Planners, and Interna-
tional Trade Specialists.
Qualifications: i
 Degrees in Public Policy, Law,

or International Relations with

a focus on resource govern-

ance.

 Expertise in mining law, trade
regulations, and global supply
chain policies.

sustainability policies and

their economic impact.
Research & Development
(R&D) in Critical Minerals

R&D plays a pivotal role in
discovering innovative ways to
extract, refine, and utilise  criti-
cal minerals efficiently. India’s
recent push towards EV bat-
tery research and alternative
mineral extraction technologies
is ‘creating new _opportunities
in academia and industrial re-
search. Collaborations between
research institutions and indus-
tries are fostering innovations in
next-generation battery materi-
als and rare earth element ap-
plications.

Careers: Research Scientists;
Mineralogists, Battery Chem-

ists, and Clean Energy Material

Experts.

Qualifications:

- M.Tech/Ph.D. in Materials Sci-
ence, Chemistry, or Applied
Physics.

- Expertise in nanotechnology,
advanced ceramics, and sus-

" tainable mineral refining.

* Research experience in bat-
tery chemistry and high-effi-
ciency energy storage materi-
als.

Manufacturing and Sup-|

ply Chain Management
Efficient supply chain man-

agement is critical for ensuring

a steady flow of refined minerals
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for industries like EV manufac-
turing, defence, and electron-
ics. India is working on reducing
import dependency by setting
up domestic supply chains for
lithium-ion battery production,
rare earth magnets, and semi-
conductor-grade minerals. With
global supply chain disruptions
affecting mineral availability,
professionals who can optimise
logistics, forecasting, and ‘re-
source allocation will be highly
sought after.

lysts, Productien Engineers, Lo-

gistics Coordinators, and Qual-

ity Control Experts.

Qualifications:

+ B.Tech/MBA in Supply Chain
Management, Industrial En-
gineering, or Operations Re-
search.

- Training in resource alloca-
tion, logistics optimisation,
and trade regulations.

* Knowledge of blockchain and
Al-based supply chain moni-
toring systems.

(The author is a competitive
.examination coach. Feedback
can be sent to feedback.em-
ploymentnews@gmail.com):

Views expressed are per-
sonal.
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