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Message from
Mr. Dinesh Prasad

Managing Director — Navars Space Labs
Ex- Qualcomm India & SA Head

As the space industry transitions from a government-led domain to a thriving

$1 trillion commercial economy by 2040, the most critical bottleneck we face is

not technology, but talent. To sustain this exponential growth, we must urgently
overhaul our educational frameworks.

At Navars Edutech, we believe the “Space Education Ecosystem” must evolve
beyond traditional aerospace engineering. The 2040 economy will require a diverse
workforce beyond the core technical & design engineers to space lawyers, orbital
medics, asteroid miners, and satellite data analysts. Our mission is to bridge the
gap between K-12 curiosity and industry-ready expertise.

Strategic Pillars for the 2040 Workforce:

Early Immersion: Integrating space science into primary education to foster a
“Space-First” mindset.

Interdisciplinary Curriculum: Merging STEM with ethics, business, and sustainability
to manage off-planet resources responsibly.

Industry-Academia Synergy: Creating direct pipelines where students engage in
real-world satellite missions and microgravity research during their formative years.

The journey to the stars starts in the classroom. By democratizing access to
space education today, we ensure that the trillion-dollar economy of tomorrow is
inclusive, innovative, and sustainable. We aren't just teaching students about the

universe; we are preparing them to build a multi-planetary civilization.
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Message from

Mr. Saurabh Nanda

Founder & CEO — SN Mentoring Consultancy Services
International tech4good Mentor

‘The Final Frontier' as many of us might have heard and seen in popular sci-fi movies
and TV series is well within the reach of citizens now and not just experts trained over
years. We have benefitted from using our nearest space for innumerable technological
advances while allowing our civilisation to peek further into the wide expanse which with
its infinite size never ceases to excite humans. Our small steps towards reaching Outer
Space and even beyond our Solar System, talking to gravitational waves from far away
black holes, has now created the right push for our civilisation to explore, colonise and
grow into Space - where we all come from.

In the coming decades, Space will transform from a highly scientific, niche area which
we hear once in a while about in News to something immediate, plausible and open for
participation. We would need engineers, architects, biologists, psychologists, navigators,

mechanics, builders, and many more venturing out without reference or restraint. This

can be done only when we start creating the right eco-systems for growth. Space
needs multiple levels of expertise in these early days, so our students need to prepare
better, learn more, nurture their curiosity, build their problem solving skills, enhance team
building and resilience. We showcase a lot of examples and hypothetical possibilities
based on the US space private sector eco-system.

Our traditional models of Career Decision Making will have to fundamentally shift which
means better knowledge and exposure at an earlier age, developing perspective
for a World which will not at all look like our immediate surroundings and will be very
mechanical and sometimes alienating. But this is the great time that has arrived which
can push us humans to not only unite and solve problems on earth but to use that unity
and innovation to live on other planets and other solar systems. A fundamental focus on
STEM and on being Human is the need which we wish to convey through this white paper

Together SN Mentoring Consultancy Services and Navars Edutech have tried to put
together a blue-print which can allow policymakers, practitioners, institutions and citizens
to work towards the greatest economic miracle heading our way since the Internet. We
are grateful for the Eduverse team for providing a platform to share this with the world!
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Executive Summary

The global space economy is no longer a niche scientific pursuit; it is now a $613 billion industrial frontier

with exponential growth potential. As we transition from the “Era of Exploration” to the “Era of Settlement and
Commercialization,” the demand for a specialized, multidisciplinary workforce has reached a critical inflection point.
Recent projections suggest the global space economy will reach between $1.8 trillion and $2 trillion by 2035-2040,
representing one of the fastest-growing sectors globally.

However, a systemic crisis is emerging: a profound mismatch between available talent and industry demand. Current
educational systems, designed for the space programs of the 1960s, are fundamentally misaligned with the needs of
the “New Space” economy. This white paper argues that to sustain trillion-dollar growth, a fundamental overhaul of
the educational pipeline is required along with an integrated system for career counselling to match students with the
required aptitudes to the right careers.

There is a severe shortage of career counselors and mentors in India at present. Estimates by UNESCO put the ratio

of counselors and students at approximately 1100,000. This leads to a knowledge gap where the average student

is only aware of limited career pathways. The careers that are most often chosen by students are those that have
been viewed as lucrative and popular. Unfortunately, by the time a new career enters the “public consciousness”, that
industry is already experiencing a shortage of labor.

The solution for the overhaul lies in a four-pillar strategic framework:
1. K-12 Integration through the “L-STEM-A” model (Linguistic STEM-Astronomy)
2. Undergraduate Specialization in software, cybersecurity, and systems engineering
3. Industry-Led Partnerships to bridge the skills gap
4. Global Accessibility ensuring space careers are inclusive and sovereign

By integrating space science at the K-12 level and creating seamless transitions into undergraduate programs, we can
transform the “Space Race” into a sustainable “Space Economy”. One capable of sustaining the growth trajectory to
2040 and beyond.

The solution for the lack of access to career guidance is to:
1. Create structured, science-based curriculum for Career Counselling
2. Induct certified career counselors into every school (how mandated by CBSE - 2024, 2026)
3. Use scientific psychometric assessments validated on Indian student populations

4. Have a national repository and network for career counselors to stay up to date with new developments
in the industry

The above steps will ensure national, government certified standards are created and followed. And many of these
points are being implemented although without proper institutional or policy support and majority of such initiatives
never reach the educators or students who need it the most. However, our definition of success, reliance on school and
university curriculum as the primary source of learning and our risk averse approach to careers doesn't allow students
to truly utilise their potential. This leads to more career dropouts and bad feedback systems.
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1. Context: The Trillion-Dollar Imperative

1.1 The Space Economy Landscape (2024-2040)

The space economy stands at an inflection point. In 2024, the global space economy reached a record $613 billion, with
7.8% year-on-year growth. More significantly, commercial sector revenue now constitutes 78% of total growth, marking
a fundamental shift from government-led to commercially-driven expansion.

The growth trajectory reveals several critical insights:
- Commercial sectors (satellite services, space tourism, manufacturing) now dominate

- In-space manufacturing and servicing alone is projected to grow from $21.3 billion (2030) to $135.3 billion (2040) -
a20.3% CAGR

-+ Government space budgets now stand at $135 billion annually (2024). In the Union Budget of India (2025-26), the
Department of Space (which includes ISRO and related activities) was allocated #13,416.20 crore (~USD 1.6 billion)
for the entire fiscal year. This includes both revenue and capital expenditure for space technology, applications,
sciences, satellite systems, launch operations, and infrastructure.

+ State of Indian space economy India’s space economy, valued at around USD 8 billion, is on a rising trajectory
with more than 400 private companies active in space technology and applications. However, its projected share
of the global space economy remains modest without sustained efforts in capacity building and innovation

ecosystems.

This explosive growth creates an unprecedented talent deficit. The U.S. commercial aerospace segment alone will
require an additional 123,000 technicians over the next two decades. Yet current educational systems are producing
fewer, not more STEM graduates with relevant skills.

1.2 The Critical Skills Gap

The 2023 Space Sector Skills Survey reveals a crisis: among space companies reporting workforce gaps:
« 72% report deficiencies in software and data skills
«  41% lack Al and machine learning expertise

+ 36% struggle with data analysis and modeling capabilities

Software & Data Skills Lead Space Sector Gaps (2023)

Source: Space Sector Skills Survey | Software gaps exceed all other areas

80

72%

% With Gap

Software & Data Al & ML Data Analysis Systems Eng RF & Elec Other Tech

Figure: Space Sector Skills Gap Analysis
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This is not a general STEM shortage, it is a specialized technical skills crisis. Classical aerospace engineering (which
dominates current undergraduate curricula) is increasingly replaced by software engineering, Al/ML, and systems
thinking as the dominant skill sets.

The Deloitte Aerospace and Defense Industry Outlook (2025) confirms this structural misalignment: companies report
that the gaps within the workforce are actually greater post-COVID than pre-COVID, despite record job openings.

1.3 Current Initiatives

Governments and private institutions are realizing the value of Space Education in not only inspiring students to take
up Space related careers but it being a great way to create curiosity for STEM related careers in general. To this end,
institutions around the world have been setting up “Space Labs” with varying degrees of models, kits, and programs to
engage students.

1. ISRO’s Indian National Space Promotion and Authorisation Centre or IN-SPACe Initiatives

IN-SPACe is an independent nodal agency under the Department of Space, established to boost private sector
participation in India’s space activities. It authorizes, supervises, and promotes non-governmental entities (NGEs) in
building launch vehicles, satellites, and providing space-based services. It drives several key initiatives to foster space
education and develop a skilled future workforce for India’s growing space economy.

1. Model Rocketry & CANSAT India Student Competitions

The Initiative: A national-level challenge where student teams design, build, and launch amateur rockets and
CANSATs (can-sized satellites).

Educational Impact: Provides hands-on experience in aerospace engineering, project management, and hardware
integration, with the 2025-2026 edition specifically targeting undergraduate engineering and science students.

2. Pre-Incubation Entrepreneurship (PIE) Development Program

The Initiative: A structured 2I-month program divided into three phases: Ideate, Innovate, and Demonstrate
Prototype.

Educational Impact: Mentors students and early-stage entrepreneurs to transform theoretical space concepts into
commercial prototypes, bridging the gap between academia and the space industry.

3. Space Science and Technology AwaReness Training (START)

The Initiative: Conducted in collaboration with ISRO, the START 2026 program provides introductory online training to
final-year undergraduate and postgraduate students.

Educational Impact: Offers lectures from experts on topics like Earth observation and satellite systems, with top
performers earning opportunities for in-person workshops at the Indian Institute of Remote Sensing (IIRS).

4.1SRO Robotics Challenge (IRoC-U 2026)

The Initiative: A “launch-pad” for students to design and develop autonomous robotic rovers and navigation
systems for future planetary missions.

Educational Impact: Encourages creative thinking and technical mastery in space robotics, providing a standardized
platform for students to co-develop technologies alongside ISRO scientists.

5. Capacity Building for Educators (ISRO SETU)

The Initiative: The Space Educators Training and Knowledge Upgradation (SETU) program targets school teachers to
enhance their knowledge of space science.

Educational Impact: By training teachers as facilitators, IN-SPACe and ISRO ensure that emerging space
technologies are effectively introduced to school-level students through the Antriksha Jigyasa platform.
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2. High School Institutional Eco-system Development -

Navars Edutech has been at the forefront of creating such labs and supporting custom-made programs in India and
the Middle-East.

Space Labs set up by Navars Edutech at Indian Government Schools:

~ 2 A ,
Mount Carmel (Hyderabad) Inaugurated by: Mount Carmel (Hyderabad) Inaugurated by: Pawan Kumar
Pawan Kumar Chandana (Skyroot Aerospace) Chandana (Skyroot Aerospace)

|
=

T } i ¥ “ N . |
Magadham International School (M.P) Inaugurated by: Oak Valley (Vizag) Inaugurated by: Dr. MVH Rao (ISRO)
A.S.Kiran Kumar (Former Chairman ISRO)
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Space Labs set up by Navars Edutech at Indian
Government Schools:

Ministry of Tribal Affairs, since 2025, has initiated

the setting up of Space Labs within their premiere
schooling program - Eklavya Model Residential Schools
(EMRS). Navars Edutech has been instrumental in
executing and supporting this program.
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In addition to setting up models and other resources, the teachers at these schools were also trained in how to utilize
the resources and kits to educate students. To ensure long-term sustainability, a custom learning management
system has been set up for teachers and students to log in and stay up to date with the latest curriculum.

Digital Links

As demonstrated by the above initiatives, there is a growing awareness and action on the Space Education front.
But the action is too sparse and scattered. There isn't a systemic path being designed to address the upcoming
challenges of the Space industry.

3. Direct Youth Mentorship Interventions -

As youth mentors, SN Mentoring has mentored many students and teams on Space related tech4good projects

for engineering and astrophysics. Topics like managing Space Debris, old satellites, waste disposal in space,
democratising space education for underserved students, Moon and Mars habitats, exo-biology are some of the topics
close to Saurabh Nanda's heart. A few examples are shared below -

«  With Shubham Prajapati in 2020-21, he mentored him on improving his Mars Rover model by adding solar panels,
sensors, and a drone platform to it. The prototype has won numerous school level competitions. Shubham is
currently studying Engineering in Mumbai and working on projects involving F1 cars, tyre recycling and drones.

« With Surya Chhabra in 2022, he mentored her to develop the world's first low cost Dobsonian Telescope which
was then manufactured by a telescope manufacturer in Delhi. Surya then went on to conduct Planet Observation
classes for students coming from underserved communities. She has gone on to study engineering in University of
lllinois Urbana-Champaign, USA on a scholarship.

« With Nidhish Sahniin 2023, he mentored him to work on developing a student club called “Antariksh ki Khoj”
through which he would create podcasts, write articles simplifying complex physics for encouraging students
to pursue careers in STEM and Research. He received a 100% scholarship to Ohio Wesleyan University, USA to
study Physics (The university has an Observatory on campus). He is currently studying at the University of British
Columbig, Canada.

With an engineering team from Lebanon in 2024, he mentored them to develop a ‘nest and drone’ model for Police
Drones, where small reconnaissance drones can quickly be dispatched to areas with disturbances reported. These
drones will have a stationary nest in the air where the drones can come back and recharge, share data and receive
further instructions. This team won the 3rd Prize at the Seeds for the Future program regional finals in Tashkent,
Uzbekistan in August 2024. These are some of the ways our youth need to be mentored and more global collaborations
need to be fostered.

There are many more such interventions which are organised by counsellors, schools, NGOs, ed-tech firms and ISRO
recognised Space Tutors all over the country but without institutional and policy support these activities do not lead to
the transformative changes that they should lead to.
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2. The K-12 Foundation: Igniting the “Spark”

2.1 The Challenge: Engagement, Not Intelligence

The primary challenge in STEM education is not a lack of intelligence among students, but a lack of engagement.
Research consistently shows that student interest in STEM careers peaks at age 11 and declines dramatically by age 15
a phenomenon termed the “leaky pipeline”.

Declining STEM Interest Through Middle and High School (6th-11th Grade)

GErade Levvel

Figure: STEM Interest Decline Across Grade Levels

Space acts as the ultimate antidote to this decline. Space is inherently interdisciplinary, emotionally resonant, and
visually compelling. It can serve as the narrative scaffolding for teaching complex scientific concepts while maintaining
engagement.

2.2 The “Overview Effect” in the Classroom

The "Overview Effect”, the cognitive shift that occurs when observing Earth from space can be systematized into K-12
pedagogy. The goal is not necessarily to teach orbital mechanics, but to foster a global perspective that reframes how
students see science, economics, and human potential.

Early Childhood (K-5): Wonder as Foundation
Objective: Use space as a narrative tool to teach basic physics, biology, and environmental stewardship.
Key Activities:

+ Space as metaphor: Teaching gravity through stories of astronauts floating (physics)

+ Planetary ecosystems: Comparative planetology to understand Earth's uniqueness (biology)

 Satellite Earth observation: Using NASA satellite imagery to track weather, forests, and oceans
(environmental literacy)

¢ Hands-on models: Building rocket models, planetary systems, and simple mechanical systems

Expected Outcomes: By Grade 5, students should understand that space is not alien, it is intimately connected to their
daily lives (GPS, weather forecasting, satellite communications).
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Middle School (6-8): The Critical Transition

This is where the leaky pipeline becomes most evident. Students transition from wonder-based learning to abstract
mathematical concepts and many disengage. Space education at this level must transition from wonder to inquiry-
based learning.

Key Pedagogical Shift: Introduce the “Math of Mars” and “Physics of the Moon” applying abstract mathematical
concepts to tangible space scenarios.

Concrete Examples:

« Gravity calculations: “If you weigh 100 pounds on Earth, how much would you weigh on Mars?” (ratio and
proportion)

« Orbital mechanics: Using Python to calculate orbital velocity (introductory coding)
+ Rocket trajectory: Modeling projectile motion using altimeter data from launched rockets (applied calculus)
« Life support systems: Calculating air and water requirements for lunar bases (systems thinking)

Industry Alignment: Students completing middle school space modules should be familiar with Python, Git version
control, and basic mechanical engineering concepts aligning with industry job market demands.

High School (9-12): Pre-Professional Specialization

This is the “Pre-Professional” phase where students should transition from learning about space to doing space
engineering.

Core Activities:

e CubeSat projects: Designing, building, and launching functional CubeSats - a hands-on capstone experience
recognized globally

+ Real data analysis: Using Python/R to analyze publicly available NASA/ESA data (satellite imagery, climate data,
space debris tracking)

¢ Industry partnerships: Collaborating with space companies on scoped technical problems

+ Project-based learning (PBL): Students work in teams replicating the structure of real space companies (mission
planning, systems design, testing protocols)

Industry Partnerships: By Grade 12, students should have completed at least one “launch-ready” project - either a
Cubesat, high-altitude balloon mission, or equivalent, giving them credible portfolio experience for undergraduate
admissions and industry placements.

2.3 Reversing the “Leaky Pipeline”: Evidence-Based Interventions
Reversing the leaky pipeline requires addressing two mechanisms:

Visual Literacy: Many students disengage because abstract STEM concepts lack tangible grounding. Space data like
satellite imagery, climate visualizations, orbital mechanics simulations provides concrete visual anchors. For example,
students analyzing satellite imagery to track deforestation in the Amazon gain visual understanding of environmentall
science while accessing real research data.

Self-Efficacy: Research shows that successfully building a functional artifact (model rocket, satellite, sensor device)
significantly increases students’ belief that they “can do this.” This self-efficacy is the strongest predictor of persistence
in STEM fields. Space-based hands-on projects - CubeSats, high-altitude balloons, provide precisely this experience.

Result: Federal STEM investments in hands-on space programs (like those through NASA and ESA education initiatives)
show that among participants, there is a near-doubling of post-secondary STEM majors and consistent gains in math
and science test scores.
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3. The Undergraduate Pivot: Specialization and
Professionalism

3.1The Traditional Model is Broken

Classical undergraduate aerospace engineering curricula (emphasizing thermodynamics, fluid dynamics, structural
analysis) are becoming increasingly misaligned with industry demand. The NewSpace economy requires different skills.

Traditional Focus:

« Aerodynamic efficiency

+ Materials science

+ Classical mechanical engineering
NewsSpace Focus:

+ Software architecture and agile development

« Data pipelines and machine learning

+ Systems integration and DevOps

+ Cost optimization and rapid iteration

+ Cybersecurity for orbital systems

This is not a trivial curriculum shift, it represents a fundamental reconceptualization of what “aerospace engineering” means.

3.2 Four Essential Undergraduate Specializations

Rather than broad “Aerospace Engineering” degrees, universities should offer specialized tracks:

Track 1: Space Systems Engineering
Moving beyond the rocket to the entire ecosystem - ground stations, data links, payloads, and supply chains.
Core Competencies:

+  Systems-of-systems architecture

+ Rapid prototyping (agile development)

« Ground station design and operation

- Satellite communication protocols

« loT integration and edge computing

Industry Alignment: SpaceX, Blue Origin, Axiom Space, Relativity Space

Track 2: Space Software and Al/ML Engineering

The highest-demand specialization. Covers both autonomous systems (spacecraft control, robotics) and data
systems (satellite Earth observation, deep learning for imagery analysis).

Core Competencies:
« C++, Python, Rust for embedded systems
+ Machine learning pipelines (TensorFlow, PyTorch)
« Autonomous system design
+ Real-time operating systems (RTOS)
- Version control and continuous integration (CI/CD)

Industry Alignment: Planet Labs, Maxar Technologies, Axiom, SpaceX Starlink, Blue Origin Blue Moon

Updated Edition | January 2026 Nflx&l?_s ‘ U Uiify ‘ @MENmmNG




Track 3: Space Cybersecurity and Resilience

As orbital assets become more valuable, protecting them becomes critical. This is an emerging specialization with
acute demand.

Core Competencies:
« Satellite command and telemetry security
- RF (radio frequency) security
+ Quantum-resistant cryptography
+ Space debris mitigation and tracking
+ Resilience and fault tolerance in critical systems

Industry Alignment: Commmercial satellite operators, government space agencies

Track 4: Astro-Economics and Space Law
Engineers alone cannot sustain a space economy - policy, law, and economics are essential.
Core Competencies:

- Space law (Outer Space Treaty, licensing frameworks)

« Cost-benefit analysis and venture capital evaluation

+ Supply chain management for space assets

« Export controls and regulatory compliance

- Space resource economics (mining, manufacturing)

Industry Alignment: Space industry startup accelerators, government agencies, investment firms, internationall
organizations

3.3 The “Space-Adjacent” Degree Revolution

A critical insight: one does not need a “Space Degree” to work in space. Emerging space-adjacent degree programs
are creating unexpected career pathways.

Examples of Space-Adjacent Programs:

Space Medicine: Training physicians in microgravity physiology, radiation effects, and telemedicine in space
environments. As space stations become permanently inhabited research facilities, demand for space medicine
specialists will skyrocket.

Space Law: Training lawyers for the rapidly evolving international framework governing space activities (Artemis
Accords, commercial licensing, orbital sovereignty).

Space Architecture: Designing habitats, life support systems, and research facilities for orbital stations and lunar
bases.

Space Business: MBA programs with space industry focus, teaching venture capital dynamics, regulatory frameworks,
and market analysis for space commerce.

Space Environmental Science: Using Earth observation satellites to monitor climate change, biodiversity loss, and
natural disasters, a field where satellites provide irreplaceable data.

Space Materials Science: Developing new materials and manufacturing processes for space (alloys, composites,
regolith-based construction materials).

The shift toward space-adjacent degrees is democratizing space careers—students need not commit to aerospace
engineering (historically a narrow field) to contribute meaningfully to the space economy.

Updated Edition | January 2026 ngﬂk_s ‘ U Uiify ‘ @MENTURWG




4. The Industry-Education Gap: The “NewSpace” Crisis

4.1 The Software-Hardware Paradox

Most undergraduate engineering programs remain “hardware-heavy and software-light.” Classical aerospace
engineering curricula emphasize mechanics and thermodynamics, with minimal exposure to software development
methodologies.

Yet the modern space industry operates on agile software development principles:
« Two-week sprints
« Continuous integration and deployment
- Version control systems (Git)
« Automated testing frameworks
+ Cloud infrastructure and containerization (Docker, Kubernetes)

A graduate from a traditional aerospace program can solve differential equations for fluid flow but may have never
written production-quality Python code or used Git version control, precisely the opposite of what space companies
need.

The Solution: Industry-Led Capstone Projects

Rather than replacing coursework, universities should implement mandatory “capstone” courses where final-year
students solve real-world problems for space companies. This achieves several goals:

1. Skill Alignment: Students gain hands-on experience with industry-standard tools

2 Portfolio Building: Graduates have credible project experience for job interviews

3. Industry Insight: Companies gain early access to potential hires and shape curriculum relevance
4

Accountability: Universities have immediate feedback on curriculum effectiveness

Example Model: SpaceX Raptor Capstone Challenge (hypothetical)
« Teams of senior undergraduates design a simplified rocket engine subsystem
+ Real SpaceX engineers provide technical mentorship
+ Solutions are evaluated against actual design criteria
« Best teams receive job offers or internships

Universities implementing this model report significantly higher placement rates and graduate job satisfaction.

4.2 The “NewSpace” Skill Set
Companies like SpaceX, Relativity Space, and Planet Labs prioritize specific skills:
Essential Skills (ranked by hiring priority):
1. Python & software architecture (required by 90%+ of jobs)
2. Git/version control (required by 80%+ of jobs)
3. Agile methodologies (required by 75%+ of jobs)
4. Cloud infrastructure (AWS, GCP) (required by 60%+ of jobs)
5. Machine learning basics (required by 50%+ of jobs)
8.  Classical mechanics (required by 70%+ of jobs—but increasingly secondary to software skills)

The mismatch is striking: undergraduate aerospace programs typically allocate 10-15% of curriculum to software,
while industry demands 40-50% software proficiency.
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5. The Four-Pillar Strategic Roadmap: Building the
Trillion-Dollar Ecosystem

To achieve a fully realized space-ready workforce capable of sustaining the transition to a multi-trillion-dollar space
economy, we recommend a four-pillar strategy:

Pillar 1: k-12 Integration Through the “L-STEM-A" Model

Linguistic STEM-Astronomy integrates space science across the full K-12 curriculum, not as an isolated subject, but as
the connective tissue linking multiple disciplines.

Implementation Framework:

¢ Language Arts: Technical writing assignments using real space mission documentation; science journalism
analyzing space discoveries

 History: Geopolitical analysis of the Space Race, Outer Space Treaty, international cooperation frameworks

- Ethics: Ethical decision-making in space exploration (resource extraction, orbital sovereignty, environmental
stewardship)

+ Mathematics: Applied math using real space scenarios (orbital mechanics, satellite trajectory, life support
calculations)

« Science: Physics, chemistry, and biology integrated through space systems lens
Measurable Targets:

e By 2030: 50% of India middle schools implement space-integrated STEM curricula

e By 2035: 80% of high schools offer CubeSat or equivalent hands-on space projects

e By 2040: Space literacy is recognized as essential competency alongside traditional literacy

Investment Requirements: $2-3 billion annually for curriculum development, teacher training, and equipment (low-
cost CubesSat kits, high-altitude balloon launches, satellite data access)

Expected ROLI: For every $1invested in K-12 space education, 3-4 additional STEM graduates enter post-secondary
programs

Pillar 2: The "Hands-on-Hardware” Initiative for Undergraduates

Every undergraduate engineering student should participate in a “launch-ready” project. A mission where a designed
and built system is actually deployed (satellite launched, rocket flown, sensor deployed).

Implementation:

« Mandatory space systems courses: All engineering undergraduates (not just aerospace) complete at least one
project-based course involving hardware design and testing

» CubeSat competitions: Universities establish CubeSat projects aligned with NASA and ESA educational
frameworks

» High-altitude balloon programs: Lower-cost alternatives for developing payload design and integration skills

+ Hardware-in-the-loop testing: Simulations that replicate real space conditions (vacuum chambers, thermal
testing, radiation effects)

Specific Programs to Scale:

« NASA CubeSat Launch Initiative: Over 60 universities and high schools currently participate[12]; expand to 200+
institutions by 2035

« ESAFly Your Satellite program: Provide hands-on training for CubeSat development; scale from current capacity
to 500+ student teams annually

« Commercial partnerships: SpaceX, Blue Origin, Relativity Space provide technical challenges and mentorship
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Measurable Targets:
e By 2030: 100,000+ undergraduates annually complete launch-ready projects
¢ By 2035: CubeSat and equivalent projects are standard components of undergraduate engineering curricula
e By 2040: Zero aerospace graduates enter industry without hands-on hardware integration experience

Investment Requirements: $500 million annually for CubeSat hardware, launch contracts, and competition
infrastructure

Expected Outcome: Dramatically higher job placement rates (current: 85-90% for CubeSat participants vs. 70-75%
traditional programs) and accelerated time-to-productivity in industry roles

Pillar 3: clobal Collaboration and Sovereign Capacity Building

The space economy is increasingly global. Emerging space nations (India, UAE, Japan, South Koreg, Israel, Singapore)
are investing heavily in space capabilities and education. A strategic opportunity exists to build space education
ecosystems in high-growth regions.

Key Principle: Rather than “importing” talent, emerging nations should invest in K-12 and undergraduate programs that
develop homegrown expertise.

Model Examples:
« UAE Space Agency partnerships with domestic universities to develop space engineering programs
« ISRO working with IITs, IISERs, lISc, AIIMS, BARC, TIFR and others to scale space-focused curricula
- Japan Aerospace Exploration Agency (JAXA) collaborating with universities on satellite projects
+ Singapore’s strategic focus on becoming a space hub through education and R&D partnerships
Implementation Framework:
+ International knowledge-sharing networks (open-source curricula, shared satellite design standards)
- Bilateral education partnerships (e.g, ISRO-NASA collaboration on space medicine training)
+ Regional CubeSat competitions and launches
« Capacity building in emerging space nations through technology transfer
Measurable Targets:
e By 2030: India has functional K-12 and undergraduate space programs
e By 2035: 50% of new space industry roles in emerging nations filled by domestically trained talent

¢ By 2040: Indian education ecosystem is geographically distributed, reducing dependency on traditional space
powers

Investment Requirements: $1-2 billion for international partnerships, curriculum adaptation, and regional capacity
building

Expected Outcome: Sustainable talent pipelines in high-growth regions, reducing global talent shortages and
enabling distributed space economy

Pillar 4: Democratizing Space Careers - The Inclusive Pipeline

Space has historically been a field for the elite, requiring decades of education and connections. The emerging space
economy requires technicians, writers, artists, and operators just as urgently as it requires PhDs.

Implementation:
A. Government College Integration

Government colleges should develop 2-year space technology certificates aligned with high-wage job openings.
Focus areas:

+ Satellite operations and monitoring
+ CubesSat payload integration
« Ground station technician

« Space infrastructure maintenance

Target: 500+ community colleges offering space technician programs by 2035
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B. Vocational and Technical Training
Partnerships with vocational schools to develop:
+ Precision manufacturing for space components
+ RF (radio frequency) and electrical systems technicians
« Data center operations for space infrastructure
+ Supply chain and logistics for space assets
C.Non-Technical Space Careers
The space industry needs:
- Technical writers (mission documentation, safety procedures)
+ Project managers (coordinating global teams)
- Business analysts (market research, cost analysis)
- Artists and designers (mission patches, visual cormmunication, space architecture)
- Policy specialists (regulatory compliance, export controls)

Implementation: Establish “Space Tracks” in business, writing, design, and policy programs at universities and
community colleges.

D.Removing Barriers to Entry

« Scholarship programs: Target underrepresented groups (women, minorities, low-income students) for space
education

« Apprenticeship models: “Learn while earning” programs with space companies
 Diversity initiatives: Explicit programs to ensure space careers are accessible beyond traditional demographics
Measurable Targets:

+ By 2030: 50% of space industry new hires come from non-traditional (non-Ivy League, non-aerospace)
backgrounds

+ By 2035: 40% of space industry workforce is female (vs. current ~15-20%)
e By 2040: Space careers are recognized as accessible to diverse educational and socioeconomic backgrounds
Investment Requirements: $800 million annually for scholarships, apprenticeship programs, and outreach

Expected Outcome: Expanded talent pool, increased diversity, and sustainable workforce growth meeting trillion-dollar
demands
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6. Career Pathways: From Classroom to Cosmos

Toillustrate the pipeline in action, consider the following detailed career trajectories:

Field Entry Point (K-12) Undergraduate Focus Career Path (2030s)
Robotics LEGO Mindstorms / VEX Mechatronics / Al / Python Planetary Rover Operator
Sustainability Earth Day / Climate Kits Environmental Science / GIS Life Support Systems Engineer
Policy Model UN / Debates International Law / Economics Space Traffic Controller
Mining Geology Clubs / Earth Obs Resource Engineering / Materials | Asteroid Mining Specialist
Software CUbEEED BEae = ile) Software Architecture / ML Autonomous Systems Engineer
challenges

Engineering R, Ml DIEsrel Systems Engineering / Hardware | Mission Systems Lead
challenges

Communications | Amateur Radio / Tech writing Electrical Engineering / Comms Satellite Ops Specialist

Table 1: career Pathways in the 2030s Space Economy

Trajectory Example: The Robotics Path
¢ Grade 5: Student builds LEGO Mindstorms robot in after-school program, learns basic programming
* Grade 8: Participates in VEX Robotics competition, learns mechanical design and teamwork
¢ Grade10: Takes CubeSat robotics elective, builds and operates rover prototype

e Grade 12: Completes senior capstone project - programming a rover to navigate simulated lunar terrain using
real NASA/ESA orbital data

+ College (Year1-2): Completes mechatronics core courses, joins university robotics team

« College (Year 3-4): Specializes in autonomous systems; capstone project involves programming a Mars Rover
subsystem simulator

+ Job (Age 22): Hired as Junior Software Engineer by space robotics company; within 5 years, becomes Rover
Operations Lead

e Career (20305): Now leads rover missions on lunar surface or asteroids; earns $120,000-180,000 annually

This pathway, spanning 17 years from K-5 engagement to professional expertise, illustrates the critical importance of
early, sustained engagement in space science.
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7. Addressing Implementation Challenges

7.1 Teacher Training and Capacity

Current K-12 teachers lack space science expertise. Solution:
- Summer institutes: NASA and ESA fund annual teacher training in space science pedagogy (60+ institutes by 2030)
« Master teacher programs: Identify and train 500 “space education champions” who train peers
+  Open-source curricula: MIT Open Courseware and ESA provide free, adaptable space science lesson plans

« Industry mentors: Space company engineers conduct periodic classroom sessions

7.2 Equipment and Infrastructure Costs
CubesSat kits cost $15,000-30,000; launch contracts add another $30,000-50,000. Solution:
+ Shared launch platforms: Universities collaborate to reduce per-unit launch costs
« Commercial partnerships: SpaceX and Blue Origin offer educational discounts
«  Government funding: NASA and ESA space education budgets expanded specifically for hardware access

« Crowdfunding and philanthropic support: Foundations and corporate sponsors

7.3 Curriculum Accreditation
Universities must adapt accreditation standards to value software skills alongside classical engineering. Solution:

- ABET (Accreditation Board for Engineering and Technology) reform: Update accreditation criteria to mandate
software and agile methodology competencies

+ Industry certification: Partnerships with AWS, Google Cloud, and software companies to offer recognized
certifications within undergraduate programs

«  Competency-based credentialing: Move beyond traditional degrees toward verified skills portfolios

7.4 Career Guidance Gap

Indian students are severely underserved when it comes to appropriate support and guidance based on standardized
frameworks. This leads to students making decisions based on incomplete knowledge, ill-informed authority figures and
misinterpretation of available assessments. The challenges in bridging the career guidance gap are multi-faceted:

7.4.1No Standardized Certification for Career Guidance

The career counselling industry in India remains largely unregulated. With anyone being able to proclaim themselves
as a career counselor. This leads to a wide range in the quality of advice being given. Whereas, there are those in

the industry following research based frameworks - currently, there is no incentive for anyone to shift to a scientific
approach in career guidance.

SN Mentoring Consultancy Services (SNMCS) is one such example of a career guidance company following
copyrighted models of guidance created by founder, Mr. Saurabh Nanda. SNMCS has also launched their own training
program for career counselors in partnership with Map My Career Pvt Ltd - Career Mentors’ Training Program (CMTP) in
an effort to create high standards in the industry.

This creates a significant challenge in scaling, as India runs the risk of creating additional career counselors without any
quality checks.

7.4.2 Inaccurate Psychometric Assessments and Standardised Frameworks

The vast majority of psychometric assessments used by career counselors in India are typically made and validated
for western country students. This is problematic, as the cultural differences between India and the west lead to
variations in personality, and aptitudes. These tools therefore depict inaccurate results which leads to inaccurate
guidance and therefore unsatisfactory outcomes for the students.

Accurate career guidance can lead to job and therefore life satisfaction. In practical terms, it leads to reduced turnover
rates and higher productivity as the right aptitudes and mindset is matched with the right career paths. While India is

in dire need of scaling the number of career counselors it needs, scaling without addressing the underlying issues will
lead to creation of many more challenges.
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7.5 Innovation Ecosystems
7.5.1 STEM Hubs and Maker Spaces

- Establish district-level STEM centers equipped with tools like 3D printers, robotics kits, electronics benches, and
smalll satellite simulation labs.

+ Use these hubs for coommunity learning, competitions, and guided mentorship.

7.5.2 student Competitions and Challenges

Host national space challenges similar to international hackathons to encourage young innovators in areas like
satellite design, earth observation solutions, and rocket propulsion prototyping.

An excellent example to follow is NASO Olympiad - a competitive academic initiative designed to introduce school
students to astronomy, space science, and related STEM concepts through structured assessment and problem-
solving. Aimed primarily at middle and secondary school learners, the Olympiad evaluates conceptual understanding,
logical reasoning, and application of scientific principles related to space, celestial phenomena, and technology.
Beyond competition, the NASO Olympiad seeks to spark curiosity about space careers, encourage scientific thinking at
an early age, and identify students with aptitude and interest in astronomy and space sciences, helping build a future
talent pipeline for India’s growing space ecosystem.

7.5.3 Collaborations with Existing Space Entities

Create pathways for students to intern or collaborate with government space agencies (e.g, ISRO, IN-SPACe), research
labs, and private sector partners for real-world exposure.

7.6 Strengthening Industry and Academia Linkages
7.6.1Higher Education Spaces

« Encourage interdisciplinary space science and engineering programs in universities, with industry co-designing
curricula to align with current and future sector needs.

+ Raising awareness of scholarships available at domestic and foreign universities to ensure students from under-
privileged backgrounds do not self-select themselves out of a STEM career.

7.6.2 Start-Up Support and Incubators

Integrate space technology start-ups into university incubator programs, connecting research with commercialization
pathways.

7.7 Policy and National Engagement
7.7.1 Government Incentives
« Expand fiscal incentives and research grants for space-focused research and design.
+ Include STEM education reforms as priority health checks in national budgets.
- Certification by government authorities of structured, scientific Career Counselling programs

« Certification by government of psychometric assessments backed by research and validated on Indian student
population

These incentives and accreditations will ensure high standards are maintained nationally and continuous
improvement and innovation in the industry.

7.7.2 Public Engagement and Awareness

- Celebrate space milestones (e.g, National Space Day) with school programs and public science festivals to build
national pride and youth interest.

+ Expand industrial visits, learner tours to space facilities, and interactive exhibits to spark curiosity and awareness.

Support from governmental agencies like ISRO and IN-SPACe would be instrumental in all of the above initiatives.
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8. Conclusion: The Trillion-Dollar Responsibility

The transition from a student in a K-12 classroom to a professional in the space industry is a 15-year journey. The
children entering kindergarten today will be the workforce building space-based manufacturing facilities, operating
lunar mining operations, and staffing permanent orbital habitats in 2040.

Addressing the gaps in education and career guidance will help India prepare for the future in an efficient manner.

If we do not plant the seeds of space education and accurate guidance today, we will lack the harvest of talent
required to sustain the space economy at scale.

The four-pillar strategy outlined in this white paper is not aspirational, it is essential:
+ K-12 engagement creates the foundational interest and literacy
« Undergraduate specialization develops professional-grade competencies
« Industry partnerships ensure relevance and rapid skill development

+ Inclusive pathways guarantee the talent pool is large enough to meet 2040 demands

Financial Commitment Required:
+ K-12 integration: $2-3 billion annually
+ Undergraduate hardware initiatives: $500 million annually
- International capacity building: $1-2 billion
+ Inclusive pipeline and scholarships: $800 million annually

+ Total ~$4.3-6.3 billion annually through 2040

Expected Return on Investment:
+ Produces 50,000-75,000 new space-ready graduates annually (vs. current ~10,000—15,000)
- Supports space economy growth from $600 billion (2024) to $1.8-2 trillion (2040)

+ Forevery $linvested in space education, $50-100 is generated in direct space economy activity

The Ultimate Imperative:

Space education is the ultimate investment in human potential—it solves the problems of Earth by reaching for the
stars. The engineering challenges of sustainable space-based power, asteroid mining, orbital manufacturing, and
deep space exploration will drive innovations applicable to terrestrial challenges: renewable energy, materials science,
systems optimization, and resilience engineering.

By 2040, a fully realized space education ecosystem will have transformed millions of students from passive consumers
of space news into active architects of the space economy. This is not merely an educational initiative—it is a
generational commitment to human potential and prosperity.
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Appendix: Additional Data and Charts

Software Engineering Leads Space Industry Demand (2030-2040)

Technical rodes domenate multidisciplinary worklonce needs
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Figure: Projected Space Industry Workforce Demand by Category (2030-2040)

This diversified demand across technical and non-technical roles illustrates the multidisciplinary nature of space
careers and the need for varied educational pathways and career entry points.

Recommended Reading:
Space Foundation. (2025). The Space Report 2025 - comprehensive market analysis

National Academies of Sciences, Engineering, and Medicine. Thriving on Our Changing Planet: A Decadal Strategy for
Earth Observation from Space

Alicia Gibb et al. (2021). Moonshot Thinking for STEM Education Policy - white paper on transformational STEM initiatives

Spheres of Understanding: The SN Career Decision Making Model (2023), Saurabh Nanda, Copyrighted in India and the
USA

Micro-Experiments (2024): The SN Youth Mentorship Framework for Career Success Saurabh Nanda, Copyrighted in
India and the USA
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