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The Hindu Analysis- 29th December 2025

Topics Covered
	●  Airlines must enforce regulations without delay, cautions DGCA
	● A grand vision and the great Indian research deficit
	● Linked civilisations, a modern strategic partnership- India- Iran
	● What are rare-earth elements and why is everyone looking for them?

DGCA Guidelines
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A grand vision and the great Indian research deficit

India wants to become a global economic and technology power. It has a huge population and fast economic
growth. But one major weakness is holding it back -
very low investment in research and development (R&D). 
Without strong research, a country cannot lead in technology or innovation.
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India has 17.5% of the world’s population, but produces only 3% of global research.
In 2023, India filed 64,480 patents, ranking 6th globally, and showed the fastest growth rate. But globally, 
3.55 million patents were filed, so India’s share is only 1.8%.
Why is That?
R&D spending. India spends only 0.6–0.7% of its GDP on R&D. This is far lower than: China (2.4%), USA 
(3.5%), Israel (5.4%).
Huawei alone spent more on R&D in 2023 than all of India combined. That is why China is catching up 
with the US in advanced technologies like semiconductors. India lacks this kind of focused, large-scale 
investment.
Why Low Spending?
1. �In strong innovation economies, private companies spend most of the money on R&D. In India, the 

opposite happens.Government and public institutions provide about 64% of R&D funds and Private 
industry contributes only 36%.

2. �Indian companies prefer Small improvements instead of breakthrough ideas, Buying foreign technology 
instead of developing their own and Avoiding risk.

This mindset seriously weakens innovation.
3. �Weak link between colleges and companies: Indian universities graduate research rarely helps industry. 

Unlike the US, where companies fund university research and work closely with students and professors, 
Indian industry and academia barely cooperate. Because of this gap, good ideas fail to reach the market.

4. Brain drain problem: India produces many engineers and PhDs, but the best talent often goes abroad.
Solution?
1. India must increase R&D spending to at least 2% of GDP in the next 5–7 years.

	● Private companies must be encouraged through tax benefits and grants.

	● The private sector should contribute at least 50% of R&D spending

	● The government’s ₹1 lakh crore RDI Fund is a good step, but it must be used efficiently.

2. Focus on national technology missions: India should focus on key future technologies like:
	● Semiconductors

	● Artificial Intelligence

	● Quantum computing

	● Green energy

	● Advanced materials

3. Indian universities must not remain only teaching centres. They should become research hubs by:
	● Increasing PhD funding

	● Hiring strong research faculty

	● Building world-class labs

	● Creating compulsory partnerships with industry
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4. Strong intellectual property culture: India must Make patent filing easier.

India- Iran

India–Iran relations are not just diplomatic; they are 
rooted in a shared civilisational history. In ancient times, 
people of both regions spoke related languages and shared 
beliefs, which is visible in the similarities between the 
Rigveda and the Avesta.
This deep cultural connection created long-lasting trust 
between the two societies.
A strong symbol of this bond is the Persian language, 
which flourished in India for centuries as a language of 
administration, art and poetry. This led to the growth of 
the Indo-Persian literary tradition (Sabk-e-Hendi), 
with poets like Bedil Dehlavi playing a major role in 
enriching Persian literature. 
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In modern times, practical interests drive the relationship. Energy 
security is central, as India needs oil and gas while Iran has large 
reserves. 
Connectivity is another key area — India’s involvement in Chabahar 
Port and the International North–South Transport Corridor 
(INSTC) helps India access Central Asia, Russia and Europe while 
reducing cost and distance. 
Both countries also share concerns over terrorism and regional 
instability, making security cooperation important. Although external 
pressures have sometimes affected ties, India has tried to balance relations 
based on its national interest.
Looking ahead, India and Iran aim to move beyond oil trade by cooperating 
in technology, IT, healthcare, nanotechnology and innovation-based 
sectors.
With their shared history and complementary strengths, India and Iran 
have the potential to build a strong, future-oriented partnership that 
promotes regional stability and mutual growth.

Rare Earth Elements

What are Rare-Earth Elements?
Rare-earth elements are a group of 17 metallic elements comprising:

	● 15 lanthanides (lanthanum to lutetium)
	● Scandium and yttrium

Though called “rare,” many of them are not scarce in Earth’s crust, but they occur in low concentrations 
and are mixed together in minerals, making extraction and separation technically complex and costly.
The term “earth” comes from an old chemical name for oxide powders, as these elements were first identified 
in oxide form.
Why Are Rare-Earths Important?
Rare-earth elements possess unique magnetic, optical, and electronic properties, making them indispensable 
for modern and green technologies:
Key Applications
1. �Permanent magnets: Neodymium-iron-boron (NdFeB) magnets- Used in electric vehicles, wind turbines, 

generators, robotics, defence systems
2. Lighting and optics: Europium and terbium in phosphors

	● Neodymium and erbium in lasers and fibre optics
3. Industrial uses

	● Catalysts, glass and ceramics, polishing powders
	● Electronics, smartphones, batteries, defence equipment

4. High magnetisation (strong magnetic field) and High stability (resistant to heat, vibration, demagnetisation)
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Why Refining Is the Real Bottleneck ?
Unlike oil, rare-earth elements:

	● Occur as solids mixed together
	● Have very similar chemical properties, especially neighbouring elements

The process is:
	● Energy-intensive
	● Environmentally hazardous
	● Technologically sophisticated

China’s Dominance
	● Holds ~44 million tonnes of reserves (largest globally)
	● Controls ~91% of global refining and ~94% of permanent magnet production
	● This gives China significant geopolitical and economic leverage, especially in green energy and 

defence sectors.
Other notable reserves:

	● Brazil, India, Australia, Russia, Vietnam, USA, Greenland
Countries are shifting focus from just mining to:

a. Domestic refining
b. Magnet manufacturin	 g
c. Supply-chain diversification

	● Japan’s plan to mine deep-sea rare-earth mud highlights future competition for access.


