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1. Virtual Magnet Claims Reveal Why EVs Need Their Rare Earths
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5. India Emerges as the World’s Second-Largest Supplier of Seafarers
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6. RBI Plans Pilot for Plastic ₹10, ₹20 Notes
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Context (GS-III: Science & Technology – Electric Vehicles, Critical Minerals)
A Bengaluru-based startup, Vaying Labs, has claimed to develop a ‘virtual magnet’ technology that replaces rare-earth permanent magnets in EV 
motors with software-controlled electromagnets. The innovation aims to reduce dependence on rare-earth minerals without compromising motor 
performance.

Key Points
I. What is a Virtual Magnet?
* It is not a physical magnet but a magnetic field created by software-controlled electromagnets.
* Software regulates the current through copper coils to mimic the behaviour of a permanent magnet.

II. Why is it important?
* EV motors currently rely on rare-earth permanent magnets, making them dependent on a limited global supply of critical minerals.
* Virtual magnets seek to reduce this dependency and improve supply-chain security.

III. Why are permanent magnets still preferred?
* They generate magnetic fields without continuous electricity.
* Hence, they offer higher efficiency, better torque and longer driving range, making them the dominant choice in EVs.

IV. Limitation
* Electromagnets consume electricity continuously, resulting in energy losses.
* Therefore, virtual magnet technology is yet to match the efficiency of permanent-magnet motors.

Prelims Pointer
* Rare Earth Elements (REEs):
    * A group of 17 metallic elements comprising 15 lanthanides + Scandium + Yttrium.
    * They are not actually rare, but economically exploitable deposits are scarce.
    * Used in EV motors, wind turbines, electronics, defence systems and permanent magnets.
    * Neodymium (Nd), Praseodymium (Pr) and Dysprosium (Dy) are the most important REEs used in high-performance EV motors.







Context (GS-II: Polity & Governance – NGOs, FCRA, Civil Society)
The Foreign Contribution (Regulation) Amendment Bill, 2026 has been listed for consideration in Parliament. The Bill seeks to amend the FCRA, 2010 by 
expanding the government’s powers over NGOs receiving foreign funds, raising concerns over the autonomy of civil society organisations.

Key Points
I. Why was FCRA enacted?
* To regulate the acceptance and utilisation of foreign contributions so that they do not adversely affect India’s sovereignty, integrity, security, public 
interest or democratic processes.
* India first enacted the FCRA in 1976, which was replaced by the FCRA, 2010.

II. FCRA, 2010 – Basics
* Administered by the Ministry of Home Affairs (MHA).
* Mandatory registration or prior permission is required to receive foreign contributions.
* Registration is generally valid for five years and requires renewal.
* Prohibits foreign contributions to election candidates, legislators, political parties, judges, government servants and certain other public functionaries.
* Provides for suspension or cancellation of registration in specified circumstances.

III. Major Changes Proposed in the FCRA (Amendment) Bill, 2026
* Assets created from foreign contributions will vest in a designated government authority if an organisation’s registration is cancelled, expires, is not 
renewed or is voluntarily surrendered.
* Expands the government’s power to cancel registration in the “public interest”, without clearly defining the term.
* Empowers the government to exempt any individual or organisation from the Act if considered in the public interest.

IV. Concerns
* Enhances executive discretion over NGOs and civil society organisations.
* The undefined expression “public interest” may allow arbitrary cancellation of registration.
* Vesting of NGO assets in the government may discourage charitable and humanitarian activities.
* The exemption clause may be challenged under Article 14 for lacking clear and objective criteria.
* May have a disproportionate impact on NGOs working in education, health, environment, religion and social welfare.





Context (GS-III: Science & Technology – Artificial Intelligence, Semiconductor Technology) | GS-II: International Relations 
– India-China, Technology & Geopolitics
China is increasingly releasing open-weight AI models (such as DeepSeek and Qwen), presenting itself as a champion of 
open AI. However, the article argues that this strategy is driven not only by AI diplomacy but also by U.S. chip export 
restrictions and China’s limited computing capacity.

Key Points
I. What are Open-weight AI Models?
* The model’s trained weights are publicly available, allowing users to download, modify and deploy them on their own 
servers.
* Unlike closed AI models (e.g., OpenAI, Anthropic), users retain greater control over their data and customization.

II. Why is China promoting them?
* China projects itself as a responsible global AI power by promoting AI as a global public good.
* Open-weight models help expand China’s technological influence and build an international AI ecosystem.

III. The Real Constraint
* China’s AI strategy is also shaped by U.S. restrictions on advanced AI chips and semiconductor manufacturing 
equipment.
* While China can train competitive AI models, it lacks sufficient high-end computing infrastructure to serve millions of 
users efficiently (AI inference).
* Therefore, distributing open-weight models shifts the computing burden to users instead of Chinese companies.





Context (GS-III: Science & Technology – Research & Development, Innovation Ecosystem)
Government data released by the Department of Science & Technology (DST) shows that private industry contributed more than the combined government sector to 
India’s R&D expenditure for the first time in FY 2023–24, signalling a major shift in India’s innovation ecosystem.

Key Points
I. Major Findings
* India’s Gross Expenditure on Research & Development (GERD) reached 0.83% of GDP in 2021–22, crossing the 0.8% mark for the first time since 2009–10.
* Private industry’s share in total R&D expenditure increased from:
    * 45.5% (2021–22)
    * 48.0% (2022–23)
    * 51.8% (2023–24) (first time higher than all levels of government combined).
II. Surge in Private Investment
* Private sector R&D spending rose from:
    * ₹46,400 crore (2020–21) to
    * ₹88,600 crore (2021–22) and
    * ₹1,26,800 crore (2023–24).
Indicates that India’s innovation ecosystem is becoming industry-driven rather than government-driven.

III. Global Comparison (R&D Expenditure as % of GDP, 2021)
* India – 0.64%
* China – 2.4%
* Japan – 3.3%
* United States – 3.5%
* South Korea – 4.8%
* Israel – 5.0%
Despite recent improvements, India’s R&D intensity remains significantly below that of major innovation-driven economies.

IV. Why does it matter?
* Higher private-sector participation promotes commercialisation of research, innovation-led growth and Atmanirbhar Bharat.
* However, India still needs to increase overall R&D expenditure as a share of GDP, not just private participation, to compete with leading scientific nations.





Context (GS-III: Infrastructure – Ports, Shipping & Waterways | Economy – Maritime Sector)
According to the BIMCO–ICS Seafarer Workforce Report 2026, India has become the world’s second-largest 
supplier of seafarers, highlighting its growing importance in the global maritime industry.

Key Points
I. Major Highlights
* India has improved from 5th place (2015) to 2nd place (2026) globally in supplying seafarers.
* India now contributes 12.16% of the global seafaring workforce.
* Mission 20% aims to make one in every five global seafarers an Indian.

II. Seafarer: A seafarer is a trained person employed on a merchant ship, responsible for navigation, 
engineering, cargo handling or other onboard operations.

III. Recent Issues Faced by Indian Seafarers
* Attacks by Houthi rebels in the Red Sea and Gulf of Aden have exposed Indian seafarers to security risks.
* Piracy incidents, particularly near the Gulf of Aden and the Somali coast, continue to threaten maritime 
safety.
* Ongoing geopolitical conflicts have led to detentions, delayed crew changes and disruptions to global 
shipping routes.







1. Context (GS III: Indian Economy – Banking & Currency Management | Prelims: RBI, Currency Management, Polymer 
Banknotes)
The Reserve Bank of India (RBI) has received approval from the Central Government to conduct field trials of ₹10 and ₹20 
polymer banknotes. The objective is to assess whether polymer banknotes are more durable, secure and cost-effective than 
the existing cotton-based paper notes. The RBI has clarified that these notes are only under trial and will not replace paper 
currency immediately.

2. What are Polymer Banknotes?
Polymer banknotes are currency notes printed on a special polymer (plastic) substrate instead of the conventional cotton-
based paper substrate. The material is specifically designed for currency production and offers greater durability and 
enhanced security.

3. Why is RBI Introducing Polymer Banknotes?
I. Longer lifespan than cotton-based paper notes.
II. Better protection against counterfeiting through advanced security features.
III. Water-resistant and dirt-resistant, making them more durable.
IV. Lower long-term replacement cost despite higher initial printing cost.

4. Will Polymer Notes Replace Existing Paper Notes?
I. No. Polymer notes are currently being introduced only for field trials.
II. If successful, they will coexist with existing cotton-based paper notes.
III. There is no proposal at present to replace all paper currency.


