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India's Technology Talent & Skill Map and Demography
Introduction

India is steadily establishing itself as a global hub for youth-driven energy and innovation, with a
workforce anticipated to surpass 8 million by 2030, creating a significant opportunity to influence the
global economy. By capitalizing on its skilled labor, strategic geographic location, and technological
prowess, India is shaping global markets and driving business transformation. Programs such as Make in
India are enhancing the country’s IT talent pool, while investments in education, innovation, and
technology position India as a leader in global technological advancements.

Skill development remains a cornerstone for India’s economic progress, promoting inclusive growth,
reducing unemployment, and enhancing labor productivity. With its young and diverse workforce
excelling in fields like IT, engineering, and data sciences, India continues to be a preferred destination for
technology and innovation. Government-led initiatives such as Digital India and a strong emphasis on
education and upskilling ensure a consistent supply of top-tier talent, empowering Indian professionals
to spearhead technological breakthroughs, drive global business transformation, and meet the evolving
needs of industries worldwide.

India’s Technology Education System: An Overview

Technology is revolutionizing education in India, creating a hybrid learning model that blends traditional
methods with modern advancements. This approach has made education more accessible and
affordable, especially in tier 2 and tier 3 cities, by leveraging smartphones, laptops, and the internet.
Students now have access to e-learning materials anytime, breaking the dependency on physical libraries
and fostering self-motivated learning. Personalized education has become a reality, with adaptive tools
catering to diverse learning styles, such as visual, auditory, or hands-on methods. Technology has also
improved assessment efficiency, enabling real-time progress tracking and offering flexibility in learning
by allowing students to study at their own pace, often from home. Online education has extended
learning beyond classrooms, with a market growing at a CAGR of over 19%, offering courses ranging
from basic to professional degrees. These advancements ensure that education is inclusive and
innovative, unlocking India's vast youth potential for accelerated growth.

e Structure of Technology Education in India: From School to Higher Education

Technology education in India is structured across various levels, ensuring a gradual progression
from foundational knowledge to advanced skills. Here's an overview:

1. School Level (Primary to Secondary Education)
» Integration in Curriculum

Technology education begins at the school level, where students are introduced to basic
concepts of computer science, information technology (IT), and digital literacy.
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> Digital Tools in Learning

Smart classrooms, e-learning platforms, and educational apps are increasingly being used to
enhance traditional teaching methods.

» Vocational and Skill Development

Some schools offer optional technology-related courses, such as coding, robotics, and
electronics, to provide early exposure to technical skills.

2. Senior Secondary Level (Class 11-12)
» Specialized Streams

Students can choose science streams with subjects like Computer Science, Information Practices,
or Vocational IT, which form the foundation for further studies in technology.

» Skill Development Programs

Initiatives like Skill India and National Skill Development Corporation (NSDC) offer supplementary
programs focusing on digital skills.

3. Undergraduate Education
» Engineering and Technology Programs

Undergraduate courses like Bachelor of Technology (B.Tech) and Bachelor of Engineering (B.E.)
are offered in diverse fields such as Computer Science, Electronics, Information Technology, and
Artificial Intelligence.

» IT and Computer Science Degrees

Programs like Bachelor of Computer Applications (BCA) and Bachelor of Science (B.Sc.) in IT cater
to students focusing on specific technology-related careers.

» Polytechnic and Diploma Courses

These provide short-term, job-oriented technical education for students aiming to enter the
workforce quickly.

4. Postgraduate Education
» Advanced Specialization

Master's programs, such as Master of Technology (M.Tech) and Master of Computer Applications
(MCA), allow students to specialize in fields like data science, cybersecurity, robotics, and more.

» Research Opportunities

Institutions like the Indian Institutes of Technology (1ITs) and National Institutes of Technology
(NITs) offer research-oriented programs like M.S. (Research) and Ph.D. in cutting-edge areas of
technology.
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5. Professional and Industry-Oriented Training

> Certification Courses
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Short-term certifications in programming, Al, cloud computing, and digital marketing are offered
by platforms like Coursera, edX, and NPTEL.

» Corporate Training

Collaborations between industries and academic institutions ensure that students receive
training aligned with market demands.

(Digital education initiatives | Central Institute of Educational Technology | A Constituent unit of

NCERT)

(Department of Higher Education | Government of India, Ministry of Education)

(National Educational Technology Forum (NETF))

e Key Technology-Related Disciplines and Courses

India's technology education landscape is diverse, offering various disciplines and courses across
different levels of study.

Discipline Undergraduate Courses Postgraduate Courses Specializations/Certifications Applications

B.Tech/B.E. in
Al, ML, Cloud
Computer . Software
Computer Science. B.SC. in M.Tech/M.E., Computing, Data Development. [T
Science and IT ) B2C M.Sc., MCA Science, >opment,
Computer . Services
. Cybersecurity
Science, BCA
Electronics and B.Tech/B.E. in M.Tech/M.E. in Certifications in Telecommunications
L. Electronics and Embedded loT, VLSI, and !
Communication L. Consumer
Communication Systems, VLSI Embedded .
(ECE) . . . Electronics
Engineering Design, loT Systems
Artificial Coursera, edX, Al Applications
BTechin Al & ML | MTech in Al NPTEL PP ’

Intelligence & ML

Certifications

Automation



https://ciet.ncert.gov.in/initiatives
https://ciet.ncert.gov.in/initiatives
https://www.education.gov.in/technology-enabled-learning
https://netf.aicte-india.org/major-initiatives.html
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. . . Industrial
B.Tech in Robotics, | M.Tech in .

. . . Automation, .
Robotics and B.E. in Robotics and Robotics Manufacturing,
Automation Automation Automation, . Healthcare

. . . ) Programming,
Engineering M.Sc. in Robotics
Control Systems
Great Learning, Business
B.Sc. BCA M.Sc., M.Tech in Simplilearn, Analytics,
Data Science and o Data Analytics Coursera Predictive
Big Data Analytics Certifications Modeling
M.Tech in
] B.Tech in Cybersecurity, CEH, CompTIA Network Security,
Cybersecurity . . . )
Cybersecurity Postgraduate Security+, CISSP Ethical Hacking
Diplomas
Mobile A
. M.Tech in obrie AbP
B.Tech/B.E. in Development, L
Software Software Systems, Application
) ] Software . . Game
Engineering . . PG Diploma in Development
Engineering Development,
Software Dev.
DevOps
Int t of Thi Certificati i
nernet or Things B.Tech in loT eriitications in Smart Devices, Industrial loT
(1oT) loT Development
. PG Diplomain Blockchain . .
Blockchain and . Cryptocurrency, Decentralized Finance
Crvotozranh Blockchain Development (DeFi)
YPLograpity Technology Certifications
Bioinformatics & M.Tech in Certifications in
) B.Sc./M.Sc. in . . Drug Discovery,
Computational . . Computational Genomics and .
) Bioinformatics . . Health Informatics
Biology Biology Health Informatics
Renewable Certifications in
M.Tech in . Solar and Wind Energy, Sustainable
Energy & Smart Smart Grid
) Renewable Energy Tech
Grid Tech Technology
Unity Certified
Gaming & . M.Sc. in Ity LEriie . .
) . Bachelor in Game . . Developer, 3D Gaming, Media
Multimedia . Multimedia o ] .
Design Animation, Visual | Production
Technology Technology

Effects

Virtual Reality
(VR) &
Augmented
Reality (AR)

Certifications in VR/AR Development

Gaming, Education, Healthcare
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Courtesy: Department of Higher Education | Government of India, Ministry of Education

https://www.indiascienceandtechnology.gov.in/youth-corner/courses-skill-development/courses-by-

discipline

Role of Government and Private Institutions in Technology Education

In India, both government and private institutions play pivotal roles in advancing technology education,
each contributing uniquely to the educational landscape.

1.

>

Government Initiatives:

Digital Infrastructure Development: The Government of India has launched initiatives like the
National Mission on Education through Information and Communication Technology (NMEICT) to
enhance access to higher education by leveraging technology.

https://www.education.gov.in/technology-enabled-learning

Online Learning Platforms: Programs such as SWAYAM aim to provide free online courses across
various disciplines, promoting equitable access to quality education.

National Educational Technology Forum (NETF)

Digital Literacy Enhancement: Initiatives like PM eVidya have been introduced to make online
education accessible to everyone, utilizing various digital tools to facilitate learning.

Initiatives Taken by Indian Government for Online Education

2.

>

Private Sector Contributions:

EdTech Innovations: Private companies have developed online platforms and tools that
complement traditional teaching methods, enhancing the learning experience.

How are private players transforming Ed-Tech through Online Schooling? | - Times of India

Higher Education Expansion: The private sector has significantly increased the number of higher
education institutions, contributing to a rise in the gross enrollment ratio (GER) from 10% in
2000 to 13.8% in 2010.

(PDF) ROLE OF PRIVATE SECTOR IN INDIAN HIGHER EDUCATION

Global Collaborations: International universities, such as the University of Southampton, are
establishing campuses in India, offering diverse programs and contributing to the global
exposure of Indian students.

The collaborative efforts of both sectors are essential in creating a robust technology education
ecosystem that meets the evolving demands of the industry and society.


https://www.education.gov.in/technical-education?
https://www.indiascienceandtechnology.gov.in/youth-corner/courses-skill-development/courses-by-discipline
https://www.indiascienceandtechnology.gov.in/youth-corner/courses-skill-development/courses-by-discipline
https://www.education.gov.in/technology-enabled-learning
https://netf.aicte-india.org/major-initiatives.html
https://www.learningroutes.in/blog/government-initiatives-for-online-education
https://timesofindia.indiatimes.com/education/online-schooling/how-private-players-are-transforming-ed-tech-through-online-schooling/articleshow/94501653.cms
https://www.researchgate.net/publication/329072379_ROLE_OF_PRIVATE_SECTOR_IN_INDIAN_HIGHER_EDUCATION
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Curriculum and Pedagogy: Aligning with Global Industry Needs
e Overview of Current Curriculum for Technology-Related Programs

Curriculum for technology related programs India is governed primarily by the All India Council for
Technical Education (AICTE). AICTE provides a standard model curriculum that serves as a framework for
universities and colleges to design their courses. It includes

1. Core Computer Science Concepts

2. Focus on Emerging Technologies

3. Specialization-Specific Curriculum
o0 Computer Science Engineering
0 Information Technology

4. Electronics and Communication Engineering

5. Practical Exposure
0 Mandatory projects in the final year for real-world application of concepts.
0 Internships to gain industry experience and skill application.

6. Supplementary Learning
o0 Online courses and certifications to enhance technical knowledge.
o0 Participation in workshops and hackathons.

7. Specialization Options

Programs often include specialized tracks such as Artificial Intelligence & Machine Learning, Data
Science, Cybersecurity, Web Development, and Embedded Systems.

The curriculum is regularly updated to include emerging technologies and ensure that students
acquire skills aligned with the current job market demands.

ict curricula final2.pdf

https://www.aicte-india.org/sites/default/files/Model Curriculum/AICTE%20-%20UG%20CSE.pdf

https://www.ugc.gov.in/pdfnews/6997969 Emerging-Technology.pdf

e Skills Gap: Challenges in Aligning Education with Industry Demands

> Technological Gaps: Universities emphasize foundational theories, while industries
require proficiency in modern technologies like data analytics, Al, and cybersecurity,
leaving graduates needing practical, job-ready skills.


https://ciet.ncert.gov.in/storage/app/public/files/13/Documents/ict_curricula_final2.pdf
https://www.aicte-india.org/sites/default/files/Model_Curriculum/AICTE%20-%20UG%20CSE.pdf
https://www.ugc.gov.in/pdfnews/6997969_Emerging-Technology.pdf
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> Human Skills Gaps: Companies value communication, teamwork, and problem-solving
abilities, often underemphasized in traditional education.

> Need for Real-World Experience: Hands-on experience, such as internships and project-
based learning, bridges the gap between theoretical knowledge and practical
application.

» Continuous Learning: A mindset of lifelong learning is crucial for staying competitive in a
rapidly evolving job market.

¢ Incorporation of Emerging Technologies in Curricula

Incorporating technologies like Al, Blockchain, and Data Science into the Indian curriculum is crucial for
preparing students for future job markets. These fields drive innovation, foster critical thinking, and
enable students to solve real-world problems effectively.

> At the school level, students can be introduced to computational thinking and coding. Advanced
concepts like Al and Data Science can be offered as electives in higher classes. In higher
education, specialized and interdisciplinary courses can bridge gaps between technology and
traditional domains like healthcare, agriculture, and business.

> Hands-on projects, gamification, and real-world applications make learning engaging and
practical. Tools like Python, data visualization software, and blockchain simulators help students
grasp concepts effectively while fostering creativity and problem-solving.

> Partnerships with tech companies can provide workshops, internships, and access to resources.
Free online platforms like NPTEL and Coursera can make advanced learning accessible. NEP 2020
further enables flexible curriculum updates to accommodate these subjects.

(NEP_Final English.pdf; nasscom | The trade association of Indian IT BPM industry)

Government Initiatives and Schemes to Enhance Technology Skills
o Key Ministries and Departments Driving Skill
a) Ministry of Skill Development and Entrepreneurship (MSDE)
b) Ministry of Education (MoE)
¢) Ministry of Labor and Employment
d) Ministry of Electronics and Information Technology (MeitY)
e) Ministry of Rural Development (MoRD)

f)  Ministry of Micro, Small & Medium Enterprises (MSME)


https://www.education.gov.in/sites/upload_files/mhrd/files/NEP_Final_English.pdf
https://nasscom.in/
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g) Ministry of Women and Child Development (MWCD)
h) Ministry of Tribal Affairs (MoTA)
i)  Ministry of Social Justice and Empowerment (MoSJE)
j)  Ministry of Tourism
k) Ministry of Textiles

Government Schemes and Programs

(0]

Skill India Mission

Launched by the Ministry of Skill Development and Entrepreneurship (MSDE), aims to
impart skills across various domains, including technology. A key initiative under this
mission is the Pradhan Mantri Kaushal Vikas Yojana (PMKVY), which offers short-term
courses in IT and emerging technologies.

FutureSkills PRIME

FutureSkills PRIME is a collaborative initiative by NASSCOM and the Ministry of
Electronics and Information Technology (MeitY). It focuses on building digital fluency in
emerging technologies such as Al, Big Data, loT, blockchain, and cloud computing. The
program offers certifications and online courses to equip individuals with industry-
relevant skills.

National Digital Literacy Mission (NDLM)

Managed by MeitY, the National Digital Literacy Mission aims to enhance digital literacy
in both urban and rural areas. It provides training in basic computer operations and
digital tools, empowering individuals to use technology effectively.

SWAYAM (Study Webs of Active Learning for Young Aspiring Minds)

Launched by the Ministry of Education, SWAYAM provides free access to online courses,
including those on Data Science, Al, and programming. It collaborates with lITs and other
premier institutions to deliver high-quality educational content.

NPTEL (National Programme on Technology Enhanced Learning)

Jointly managed by IITs and IISc, NPTEL offers advanced courses in technology domains
like machine learning, data analytics, and blockchain. Its certifications are recognized for
enhancing employability in tech industries.

Digital India Initiative

The Digital India Initiative, launched by the Government of India, aims to transform the
country into a digitally empowered society. It includes training programs in Al, loT, and
cybersecurity through partnerships with private companies.
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0 Atal Innovation Mission (AIM)

Managed by NITI Aayog, the Atal Innovation Mission fosters innovation and
entrepreneurship among students. It includes setting up Atal Tinkering Labs, which teach
coding, robotics, and loT to school students, encouraging creativity and technological
problem-solving.

0 Deen Dayal Upadhyaya Grameen Kaushalya Yojana (DDU-GKY)

Managed by the Ministry of Rural Development (MoRD), DDU-GKY aims to provide
technology skills to rural youth, enhancing their employment opportunities. The scheme
includes courses in IT and computer operations tailored to industry demands.

0 Samarth Scheme

Launched by the Ministry of Textiles, the Samarth Scheme focuses on upskilling workers
in textile-related technologies and machinery operations to improve productivity and job
readiness in the textile sector.

0 National Apprenticeship Promotion Scheme (NAPS)

Managed by the Ministry of Labor and Employment, NAPS enhances technical skills
through on-the-job training and apprenticeships in tech-related industries, bridging the
gap between education and employment.

0 National Initiative for Artificial Intelligence

The National Initiative for Artificial Intelligence, under MeitY, trains professionals and
students in Al and machine learning. It also promotes research and innovation in Al
technologies to position India as a global leader in the field.

0 Cyber Shikshaa

Cyber Shikshaa, a program by MeitY and the Data Security Council of India (DSCI),
focuses on training women professionals in cybersecurity, addressing the growing
demand for skilled talent in this critical domain.

0 E-Skill India Portal

Managed by the National Skill Development Corporation (NSDC), the E-Skill India Portal
provides e-learning courses in Al, blockchain, and other emerging technologies. It
collaborates with industry leaders like IBM and Google to ensure the courses are aligned
with industry requirements.

e  Public-Private Partnerships for Skill Development and Training
1. Importance of PPPs in Skill Development

Public-Private Partnerships (PPPs) play a vital role in addressing critical gaps in the skill
development ecosystem in India. These partnerships bridge deficiencies in infrastructure,
funding, and expertise by combining the strengths of public institutions and private



Taipei Computer Association

‘e

TIOWAL CODPERATION CENTER

organizations. PPPs align education and training programs with industry requirements, ensuring
better employability for the workforce. Additionally, they enhance accessibility and inclusivity by
extending skill development opportunities to underserved regions, including rural and
economically disadvantaged areas.

2. Key Government Initiatives Leveraging PPPs

The Indian government has implemented several initiatives that capitalize on PPPs to foster skill
development on a national scale:

e  Skill India Mission (2015)
Launched with the ambitious goal of training 400 million individuals by 2022, the Skill India
Mission focuses on vocational and technical skills. It actively promotes collaboration with private
sector companies to deliver industry-relevant training.

e Sarva Shiksha Abhiyan (SSA)
This initiative has significantly increased school enrollment rates for children aged 6—14. Through
PPPs, SSA encourages private sector participation to enhance educational infrastructure and
improve the quality of teaching, ensuring a strong foundation for skill development.

e National Skill Development Corporation (NSDC)
NSDC is a dedicated PPP initiative aimed at promoting skill development through funding and
supporting private training institutes. It has established sector-specific skill councils in industries
such as IT, healthcare, and construction to ensure targeted skill enhancement.

3. Notable PPP Models in Skill Development

Several successful PPP models demonstrate the effectiveness of collaboration between the
public and private sectors in skill development:

e Tata STRIVE
This corporate initiative is aligned with government programs to provide skill training in diverse
sectors, including retail, hospitality, and automotive. Tata STRIVE emphasizes holistic
development to prepare learners for industry demands.

e Pradhan Mantri Kaushal Vikas Yojana (PMKVY)
PMKVY collaborates with private training partners to offer short-term skill courses. These
programs provide industry-recognized certifications, enabling participants to secure employment
in their respective fields.

e Deen Dayal Upadhyaya Grameen Kaushalya Yojana (DDU-GKY)
DDU-GKY focuses on empowering rural youth by partnering with private companies to provide
job-linked skill training. This program is particularly aimed at enhancing employability in rural
regions and reducing migration to urban centers.

Evolving Public-Private Partnership Models in Skills Development: An Indian Private Sector Experience

10
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https://yourstory.com/2024/09/public-private-partnerships-in-education-enhancing-skill-

development#:~:text=By%20seamlessly%20integrating%20vocational%20training,approach%20in%20en
hancing%20workforce%20employability.

India’s Top Educational Institutions Offering Technology Courses
1. Indian Institutes of Technology (lITs)

The lITs are among the most prestigious engineering institutions in India, known for their rigorous
admission process through the Joint Entrance Examination (JEE).

¢ Notable Campuses:
o |IT Bombay
o |IT Delhi
o |IT Kanpur
o |IT Madras
o |lIT Kharagpur
2. National Institutes of Technology (NITs)

NITs are premier public engineering institutions that provide quality technical education. Admission is
based on JEE Main scores.

Notable Campuses:
0 NIT Trichy
o0 NIT Surathkal
o NIT Warangal
0 NIT Rourkela
3. Indian Institute of Science (11Sc), Bangalore

[ISc is a premier research institution offering advanced education and research in engineering, science,
and technology. It Focuses on postgraduate and doctoral studies, with strong emphasis on
interdisciplinary research.

4. Birla Institute of Technology and Science (BITS), Pilani

A private institute renowned for its emphasis on innovation, entrepreneurship, and flexibility in
academics.

Campuses: Pilani (main campus), Goa, Hyderabad, and Dubai.

5. Vellore Institute of Technology (VIT)
11
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It is a leading private engineering institution known for modern infrastructure and global partnerships.

Campuses: Vellore, Chennai, Bhopal, and Amaravati.

6. International Institute of Information Technology (llITs)
[ITs are specialized institutions focusing on information technology and computer science.
Notable Campuses:
o |lIT Hyderabad (top-ranked for research in Al and machine learning).
o |lIT Bangalore
o IIT Delhi
7. Anna University, Chennai
8. Delhi Technological University (DTU)
9. Jadavpur University, Kolkata
10. Amity School of Engineering and Technology (ASET)

MoE, National Institute Ranking Framework (NIRF)

Top Engineering Colleges in India 2024: Rankings, Admissions & Fees

Specialized Institutes and Training Centers for Emerging Technologies

India has become a global hub for education and training in emerging technologies. Several specialized
institutes and training centers across the country offer courses and certifications in advanced
technologies like Artificial Intelligence, Blockchain, Cybersecurity, and more.

1. Artificial Intelligence (Al) and Machine Learning (ML)

e |IT Madras: Robert Bosch Centre for Data Science and Al (RBCDSAI)
2. Cybersecurity

e Indian School of Ethical Hacking (ISOEH), Kolkata, West Bengal

e Cybersecurity Centre of Excellence (CCoE), Hyderabad, Telengana
3. Blockchain and Cryptocurrency

e Indian Blockchain Institute, Pune, Maharashtra

e Tech Mahindra’s Makers Lab

4. Internet of Things (loT)
12


https://www.nirfindia.org/Rankings/2024/EngineeringRanking.html
https://iirfranking.com/ranking/top-engineering-colleges-in-india
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e Centre of Excellence for loT (CoE-loT), Bengaluru, Karnataka
e loT Academy (lIT Kanpur), Kanpur, Uttar Pradesh
5. Quantum Computing
e  Qkrishi Quantum Academy, Bengaluru, Karnataka
e 1ISc Bengaluru
6. Data Science and Big Data Analytics
e Indian Institute of Technology (lITs), across multiple IITs (Delhi, Mumbai, Chennai, etc.)
e lJigsaw Academy, Bengaluru, Karnataka (and online)
7. Augmented Reality (AR) and Virtual Reality (VR)
e Centurion University of Technology and Management (CUTM), Odisha
e Simulanis, New Delhi
8. Renewable Energy and Green Technology
e National Institute of Solar Energy (NISE), Gurugram, Haryana
e TERI School of Advanced Studies, New Delhi
9. Robotics and Automation
¢ Indian Institute of Robotics (lIR), Bengaluru, Karnataka.
e Centre for Robotics and Automation (CRA), Amrita University, Kollam, Kerala.
10. Cloud Computing and DevOps
e CloudThat, Bengaluru, Karnataka (and online)
e |lIT Hyderabad, Hyderabad, Telangana

Autonomous S&T Institutions | Department Of Science & Technology

Al & Emerging Technologies Group | Ministry of Electronics and Information Technology, Government of
India

Future Tech Learning and Skilling Center | Official Website of ERNET India Education & Research Network

India’s Skilled Labor Force: Key Statistics and Trends
Demographic Profile of India’s Tech Talent Pool

o Education and Skill Levels

13
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https://www.meity.gov.in/emerging-technologies-division
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e STEM Graduates: India produces 1.5 million STEM graduates annually, with around 25%
specializing in Computer Science and IT.

e Certification Trends: A growing number of professionals pursue certifications in Al, data science,
cybersecurity, and cloud computing to stay competitive.

IT industry in India - statistics & facts | Statista

o Tech Specializations

e Software Development: A large segment specializes in full-stack development, mobile app
development, and software engineering.

e Emerging Fields: Al, machine learning, 10T, blockchain, and data analytics are witnessing
exponential growth.

e Freelance and Gig Workers: India has over 15 million freelancers, many of whom focus on tech-
related roles.

https://www.ptinews.com/story/business/emerging-technologies-to-drive-job-growth-in-2025-

report/2153058

Employment and Employment Trends in the Indian IT Sector

1. Employment Statistics

e India’s IT and BPM industry employs 4.5 million professionals (2023), with the sector growing at
a 7-8% annual rate.

e IT Exports: Contributing over $245 billion in exports, India is a global leader in IT services.

India: employment in IT-BPM industry 2023 | Statista

2. Demand Drivers

e Digital Transformation: Accelerated adoption of digital solutions post-COVID-19 has created
strong demand for cloud computing, Al, and cybersecurity professionals.

e Startup Boom: Over 90,000 startups in India are creating additional demand for tech talent.

IDC: India’s IT Services Market Grows by 6.6% in 2023 as Enterprises Focus on Critical Projects

3. Remote Work Trends

e Global Remote Talent: The shift to remote work has enabled Indian tech professionals to work
for companies worldwide without relocating.

e Flexible Work Models: Hybrid work policies are becoming the norm, improving work-life balance
and access to talent across geographies.

https://www.businesswireindia.com/post-covid-merely-1point8-percent-of-india-s-2023-it-jobs-
are-wfh-based-ktree-it-job-market-india-2023-report-87290.html

14
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4. Upskilling Initiatives

e Companies are investing in upskilling programs to bridge skill gaps, especially in cutting-edge
fields like quantum computing, blockchain, and advanced Al.

Emerging tech to drive India's job market with 20% growth in 2025: Report | Tech News -
Business Standard

Regional Disparities and Opportunities for Growth in Tier-2 and Tier-3 Cities
1. Current Regional Dynamics

e Major Hubs: Bengaluru, Hyderabad, Chennai, Pune, and NCR dominate the IT landscape, hosting
80% of tech jobs.

e Tier-2 and Tier-3 Cities: Cities like Coimbatore, Jaipur, Bhubaneswar, and Indore are emerging as
new growth hubs.

Technology Sector in India 2023 : Strategic Review | nasscom

2. Challenges in Regional Growth
e Limited physical and digital infrastructure in smaller cities hampers rapid scaling.
e Skill Gaps - Access to quality education and training facilities is uneven.

Waning demand for IT services hits hiring at Indian tech majors | Reuters

3. Opportunities in Smaller Cities
e Operating costs in Tier-2 and Tier-3 cities are significantly lower, attracting IT firms and startups.

e Policies like Digital India and the India BPO Promotion Scheme (IBPS) are encouraging
decentralization of IT jobs.

e The availability of untapped talent in smaller cities is an opportunity for companies to diversify
their workforce.

India IT hiring in limbo even as tech spends expected to return

Foreign Collaborations: International Partnerships for Skill Development
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Foreign collaborations have proven to be a cornerstone in elevating India’s educational and skill
development ecosystem, fostering a generation of tech-savvy professionals ready to contribute to the
global economy.

Facilitating Skilled Workforce Deployment

e The Ministry of Skill Development & Entrepreneurship (MSDE), through various agencies like the
International Cooperation Division, NSDC, DGT, and others, collaborates with the Ministry of
External Affairs (MEA).

e Focus areas include harmonization of skill qualifications, mutual recognition of certifications, and
accreditation of training providers. (ICC of TCA has facilitated an MoU between Computer Skill
Council of TCA and National Institute of Electronics & Information Technology (NIELIT) under the
Ministry of Electronics & Information Technology (MeitY) for mutual recognition of certification.)

Bilateral Engagements in Skill Development

e Engagements are carried out through Government-to-Government (G2G) and Business-to-
Business (B2B) Memorandums of Understanding (MoUs).

Government-to-Government (G2G) MoUs

e MSDE has signed 11 G2G MoUs with countries like Australia, Denmark, France, Germany, Japan,
Qatar, UAE, and the UK.

e MoUs with Belarus, China, and Switzerland have expired.
Business-to-Business (B2B) MoUs

e NSDC oversees 18 B2B MoUs with countries including Japan, Australia, Germany, UAE, Malaysia,
Canada, and Saudi Arabia.

International Collaborations | Ministry of Skill Development and Entrepreneurship | Goverment Of India

Collaboration Between leading Indian Universities and Global Tech Giants
1. lITs and Global Tech Companies

e |IT Madras with Google: Collaborations on Al and Natural Language Processing, focusing on
developing Al solutions in local Indian languages.

e |IT Bombay and Microsoft: Research in quantum computing and Al, providing scholarships and
funding for innovation.

e |IT Hyderabad with Nvidia: A center of excellence for Al and deep learning.

2. llITs (Indian Institutes of Information Technology)
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[lIT-Bangalore and IBM: Courses on blockchain and cloud computing with real-world project
implementations.

IlIT-Hyderabad with Facebook (Meta): Al research labs, focusing on healthcare, agriculture, and
autonomous systems.

3. Private Universities

BITS Pilani with Microsoft, Google, NVIDIA, Oracle, Intel, and AWS: Drive innovation and skill
development in Al, machine learning, cloud computing, 10T, and enterprise solutions.

Amity University with Oracle: Offering cloud technology certifications integrated into academic
programs.

Shiv Nadar University and Adobe: Initiatives on digital experience management and creativity
tools.

Ashoka University with Google Research India: Collaborations in social impact and Al-driven
studies.

5 Successful Industry And Academic ColIaboration@% | MentorMind

List of Recruiters

https://www.aau.edu/education-community-impact/international-collaborations/us-india-university-

partnerships

Role of Foreign Companies in Shaping India’s Technology Education Landscape

1. EdTech Innovations

Google for Education: Google’s initiatives have empowered Indian educators with tools like
Google Classroom and Chromebooks, fostering an interactive and digital learning environment.

Microsoft’s Al and Cloud Initiatives: Microsoft’s partnerships with Indian institutions have
introduced Al-based learning tools, enhancing personalized education.

2. Skill Development Programs

IBM’s STEM for Girls: IBM’s program focuses on fostering STEM (Science, Technology,
Engineering, and Mathematics) education among schoolgirls, bridging the gender gap in
technology.

Amazon Web Services (AWS): AWS Educate provides Indian students and educators with cloud-
based learning resources, preparing them for careers in cloud computing.

Intel’s Al for Youth: This initiative trains Indian students in Al technologies, equipping them with
skills essential for future job markets.

3. Higher Education Collaborations
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University Partnerships: Institutions like Stanford and MIT collaborate with Indian universities,
facilitating student exchange programs and research initiatives.

Coursera and edX: These platforms, in partnership with global universities, offer Indian students
access to world-class courses and certifications.

4. Technology Integration in Classrooms

Smart Classrooms: Companies like Samsung and Lenovo have equipped schools with smart
boards and tablets, creating a digital learning environment.

Augmented and Virtual Reality (AR/VR): Foreign firms like Meta (formerly Facebook) and HTC
have introduced AR/VR tools in education, providing immersive learning experiences.

5. Fostering Research and Development (R&D)

Foreign companies have established R&D centers in India to drive innovation in educational
technologies.

Collaboration between global corporations and Indian startups has led to the development of
localized solutions catering to Indian learners.

Opportunities in India’s EdTech Industry: Driving Innovation and Accessibility

Investing in India’s IT Sector: Opportunities for Foreign Companies

Exchange Programs, Internships, and Industry-Academia Partnerships

Academia Industry Partnerships | India Science, Technology & Innovation - IST! Portal

Exchange Programs: Programs like GIAN (Global Initiative of Academic Networks) enable
international and inter-institutional exposure, fostering cultural exchange, global competencies,
and technical knowledge.

Tech Giant Internships: Infosys (InStep), Wipro (Campus Hiring Program), and TCS (Academic
Interface Program) offer students hands-on experience in emerging technologies such as Al,
blockchain, and cybersecurity.

Start-up Internships: Start-ups provide innovation-driven opportunities, exposing students to
entrepreneurial mindsets and technologies like Al/ML, fintech, and SaaS. Initiatives like Startup
India connect students to these ventures.

Government-Led Initiatives: Programs like Smart India Hackathon, NAPS, and Atal Innovation
Mission promote real-world problem-solving, structured internships, and collaboration with Atal
Tinkering Labs.

Industry-Academia Partnerships: Collaborations like NASSCOM'’s FutureSkills and TDB-DRDO
projects align academic curricula with industry needs, focusing on cutting-edge domains like Al
and loT.
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Technology Talent & Skill Map: India’s focus on reskilling platforms (Coursera, edX) and initiatives
like Digital India aims to address a 25-27% digital skill gap, tapping into its 2.5 million annual
STEM graduates. (https://www.outlookbusiness.com/columns/neeti-sharma-writes-skills-gap-
holding-back-indias-growth)

(https://www.financialexpress.com/opinion/hunting-for-talent-indias-stem-education-wallows-
in-obsolescence-in-a-winner-takes-all-competition/3351087/)

Talent Availability in Key Technology Areas

India contributes 16% to the global tech workforce, adding 1.5 million engineering graduates annually.
It's a preferred destination for tech hiring due to innovation, scalability, and expertise. Major cities like
Bangalore, Hyderabad, Kochi, Indore, and Jaipur are key hubs offering skilled professionals at
competitive costs. (Latest Business Economy Breaking News Updates Today in India - BW BusinessWorld)

1. Software Engineering and IT Services

India's IT industry employs over 5.4 million professionals, with digital services accounting for
approximately 36%—38% of the workforce.( https://nasscom.in/knowledge-
center/publications/india-tech-industry-digital-talent-demand-and-supply-2023)

Web Development: Expertise in modern frameworks like React.js, Angular, and Vue.js.
Backend Development: Proficiency in Python, Java, Ruby, and .NET for scalable solutions.
Mobile App Development: Skilled in Android (Java, Kotlin) and iOS (Swift) platforms.

Cloud Computing & DevOps: Professionals adept in AWS, Azure, Kubernetes, Docker, and CI/CD
pipelines.

Software Maintenance & Support: Extensive experience in ensuring the longevity and
performance of legacy systems.

Key cities include Bangalore, Hyderabad, Chennai, Pune, Kochi, and Indore

Data Science, Al, and Machine Learning Talent Pool

Data Scientists: Expertise in Python, R, SQL, and tools like TensorFlow, PyTorch, and scikit-learn.

Al/ML Engineers: Skilled in building intelligent systems for automation, natural language
processing (NLP), and computer vision.

Big Data Experts: Proficiency in Hadoop, Apache Spark, and cloud-based data platforms.
Analytics Professionals: Strong command of Bl tools like Tableau, Power BIl, and Looker.

India is projected to have 18 million STEM graduates by 2027, providing a substantial talent pool
for Al and ML roles. (Deloitte Tech Trends 2024 — India’s Evolving Tech Industry)
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¢ Indiais emerging as a key player in the global Al landscape, with a robust IT industry worth $250
billion and a workforce of nearly 5 million programmers. The country's Al services are projected
to be worth $17 billion by 2027. (Ambani's Reliance Industries Solidifies India in Global Al Race

TIME)
e Key cities include Bangalore, Hyderabad, Delhi NCR.

Cybersecurity, Blockchain, and Emerging Tech Talent

India's GCC market is projected to reach $105 billion by 2030, up from $64.6 billion in fiscal 2024,
indicating a significant expansion in advanced tech roles. (https://www.reuters.com/world/india/indias-
global-centre-market-grow-105-billion-by-2030-says-nasscom-zinnov-report-2024-09-11/)

e Cybersecurity:
0 Trained in penetration testing, risk assessment, and threat mitigation.
o Expertise in tools like Wireshark, Metasploit, and Splunk.
e Blockchain Development:
o Proficiency in Solidity, Ethereum, Hyperledger, and smart contract development.

o Focus on creating decentralized applications (dApps) for industries like finance and
supply chain.

e Internet of Things (loT):

o Knowledge of hardware-software integration, edge computing, and sensor-based
applications.

o Experience in platforms like Arduino, Raspberry Pi, and Azure loT Hub.
e Emerging Technologies:
o Quantum Computing: A niche but growing field in research and applications.
o0 Metaverse & AR/VR: Development of immersive experiences using Unity, Unreal Engine,
and WebXR.

0 FinTech & RegTech: Innovation in payment systems, cryptocurrency, and regulatory
compliance.

e Key cities include Bangalore, Hyderabad, Mumbai, Pune and Chennai.
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India’s Key Tech Hubs

City Specialties

Bangalore Al, Machine Learning, Cloud Computing, SaaS, and FinTech startups.
Hyderabad Cybersecurity, Data Analytics, and Enterprise Software.

Pune Software Development, Testing, and IT Services.

Chennai Embedded Systems, loT, and Hardware Engineering.

Mumbai FinTech, E-commerce Platforms, and Mobile App Development.

Gurgaon/MNoida Saas, EdTech, and Enterprise Solutions, with proximity to the corporate sector.

Tier-2 Cities (Kochi, Indore) - Cost-effective options for startups needing skilled, remote-ready

professionals.

Courtesy: Hiring Indian Tech Talent: A Complete Guide for Global Companies

Navigating the Indian Talent Market: Opportunities for Foreign Employers
Channels for Foreign Companies to Tap into Indian Talent
1. Recruitment Platforms:

o Job Portals: Platforms like Naukri.com, LinkedIn, and Monster India are widely used for
job postings and talent acquisition.

0 Freelance Marketplaces: Websites such as Upwork and Fiverr connect businesses with
freelancers skilled in areas like software development, graphic design, and content
creation.

2. Outsourcing and Offshore Development Centers (ODCs):

0 Business Process Outsourcing (BPO): India accounts for about 52% of the global
outsourcing market, making it a leader in BPO services. (Services)

0 Global Capability Centers (GCCs): Initially established as low-cost outsourcing hubs, GCCs
in India have evolved to support various functions for multinational companies. The GCC
market is projected to reach $105 billion by 2030, up from $64.6 billion in fiscal 2024.(
India's global centre market to grow to $105 billion by 2030, says Nasscom-Zinnov report

Reuters)

3. Recruitment Process Outsourcing (RPO):

o Firms like Hays India and ABC Consultants offer comprehensive RPO services, managing
the entire recruitment process for foreign companies.
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o University and Campus Hiring Programs: Companies can partner with top engineering
and management institutions such as IITs, 1IMs, and NITs for fresh talent through campus
placement programs.

4. Industry-specific Networking and Events

0 Tech conferences, job fairs, and industry-specific meetups provide an excellent platform
for recruiting specialized professionals.

India’s Export of Technology Services and Freelance Opportunities

e Software Services Exports: In the fiscal year 2023-24, India's total exports of software services,
including services delivered by foreign affiliates of Indian companies, increased to $205.2 billion.
(Software services export grows to $205.2 bn in FY24, US major destination | News - Business
Standard)

¢ Freelance Opportunities: The rise of digital platforms has enabled Indian professionals to offer
freelance services globally, particularly in IT, design, and content creation.

Incentives for Foreign Companies Hiring Indian Talent

1. Work Visas:

e Countries like the U.S., Canada, and the U.K. offer work visas (H-1B, Global Talent Visa, etc.) that
facilitate the hiring of skilled Indian professionals.

e India’s Overseas Citizenship of India (OCl) program enables foreign companies to engage with
professionals of Indian origin.

2. Tax Benefits

Outsourcing to India often results in lower labor costs while maintaining high-quality output.
Some countries offer tax benefits for businesses engaging offshore talent, reducing operational
expenses.

3. Government Initiatives:

e The Indian government promotes foreign direct investment (FDI) and has simplified labor laws
to attract global employers.

e India’s trade agreements with various countries enhance opportunities for foreign businesses
hiring Indian professionals.

Challenges and Opportunities in Tapping Indian Tech Talent

India's technology sector presents a dynamic landscape for foreign employers, characterized by both
significant challenges and promising opportunities.
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Challenges:

Skill Mismatches

A substantial portion of India's workforce is concentrated in lower skill levels. According to the
Periodic Labor Force Survey (PLFS) data for 2022-23, 22.15% of workers are classified as low-
skilled (Skill Level 1), and 66.89% as semi-skilled (Skill Level 2). In contrast, only 2.37% fall under
Skill Level 3, and 8.59% under Skill Level 4, representing highly skilled categories. (Mind the gap,
then fix it: The mismatch between workforce skills and job market demands in India - The
Economic Times)

This distribution indicates a scarcity of industry-ready professionals, compelling companies to
invest in extensive training programs to bridge the skills gap.

Infrastructure Gaps

While major cities boast robust infrastructure, smaller towns and rural areas often face
inconsistent internet connectivity and power supply issues, affecting remote work efficiency.

Limited access to advanced laboratories and research facilities in these regions can hinder
innovation and the development of cutting-edge technologies.

Regional Disparities

The majority of skilled professionals are concentrated in metropolitan areas like Bengaluru,
Hyderabad, and Pune, leading to an uneven distribution of talent across the country.

This concentration results in heightened competition for talent in these hubs, driving up salary
expectations and increasing turnover rates.

Opportunities

1.

India’s Competitive Edge in Technology Talent

India is recognized as one of the top tech talent markets globally, with a market share of 16%,
on par with Europe. (An Overwhelming Majority Of 81% Organizations Are Experiencing a
Shortage in Skilled Tech Workers: EY and iMocha report | EY - India)

The country's robust IT industry, valued at $250 billion, and a workforce of nearly 5 million
programmers provide a strong foundation for technological advancements. (Ambani's Reliance
Industries Solidifies India in Global Al Race | TIME)

Government Support

The Indian government has launched initiatives like the National Skill Development Mission and
Digital India to enhance employability and digital literacy among the youth.

Investments in artificial intelligence are also on the rise, with projections indicating that India's
Al services will be worth $17 billion by 2027. (Ambani's Reliance Industries Solidifies India in
Global Al Race | TIME)
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Future Outlook: Trends Shaping India’s Technology Talent Pool

1. Impact of Al and Automation on Skill Development in India

Transformation of Job Roles: Al and automation are reshaping traditional job functions, leading
to increased demand for skills in data science, machine learning, and Al development.

Need for Upskilling: Industries require new skill sets to manage Al-powered systems, as
conventional skills become less relevant.

Financial Incentives: Professionals with Al expertise in India could see salary increases exceeding
54%, with sectors like IT and research and development experiencing even higher hikes. (ai-
skills-could-boost-salaries-workers-india-more-54-and - IN Press Center)

2. The Role of Sustainability and Green Tech in Shaping Future Skills

Emergence of Green Jobs: India's commitment to sustainable development is creating a surge in
green jobs across various sectors.

Renewable Energy Sector Growth: The renewable energy industry is expected to generate
approximately 1.7 million jobs. However, there's a projected skill gap of 1.2 million workers,
which could grow by 26% by 2027 if not addressed. (Skills shortage hobbles India's clean energy
aspirations | Reuters)

Training Initiatives: Organizations like the Skill Council for Green Jobs are offering specialized
training programs in areas such as solar energy, wind power, and bio-energy to bridge the skills

gap.

3. The Growing Demand for Global Talent in the Post-Pandemic Era

Increased Global Demand: The post-pandemic era has heightened the need for tech
professionals skilled in emerging technologies worldwide.

India's Position: With a vast pool of tech-savvy individuals, India is well-positioned to meet this
global demand.

Continuous Learning Imperative: To remain competitive, there's a crucial need for ongoing
investment in upskilling and reskilling programs, ensuring the workforce stays aligned with
global industry standards and technological advancements.

Conclusion

India’s technology talent pool is driven by its young and skilled workforce, with a median age of 28 years
and a strong focus on STEM education. The country excels in Al, cloud computing, and cybersecurity,
with talent concentrated in major IT hubs like Bengaluru, Hyderabad, and Pune, while Tier-2 and Tier-3
cities are emerging as new talent centers. India offers a cost-effective workforce, supported by
government initiatives like Skill India and Digital India. To leverage this talent, foreign tech companies
should establish R&D centers, invest in upskilling, explore emerging talent hubs, tap into India’s gig
economy, and navigate local regulations. By doing so, they can drive innovation, cut costs, and expand
their global presence effectively.
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