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STRENGTHENING TIES: ENHANCING THE IN-

DIA-SPAIN BILATERAL RELATIONSHIP”

WHY IN THE NEWS?

Spain’s Prime Minister Pedro Sanchez is reaching Va-
dodara, Gujarat, where he and Prime Minister Narendra
Modi will hold bilateral talks and inaugurate the Final
Assembly Line (FAL) plant of the C295 medium-lift tacti-
cal transport aircraft for the Indian Air Force.

KEY POINTS :

1. Spain’s Prime Minister Pedro Sanchez visited India
from October 28 to 30, marking the first visit by a Span-
ish PM in 18 years.

2. Sanchez will hold bilateral talks with Prime Minister
Narendra Modi in Vadodara, Gujarat, where they will
inaugurate the Final Assembly Line (FAL) plant for the
C295 tactical transport aircraft.

3. Itis India’s first private military transport aircraft pro-
duction facility, developed by Tata Advanced System
Limited (TASL) in partnership with Airbus Defence and
Space.

4. Under the $2.5 billion contract, 56 C295 aircraft will
be supplied, with the first 16 delivered from Spain and
the remaining 40 assembled in Vadodara.

5. This plant is expected to produce its first “Made-in-
India” C295 in 2026, with all deliveries by 2031.

6. The project aims to build a complete industrial eco-
system in aerospace manufacturing in India, with con-
tributions from Bharat Electronics Ltd, Bharat Dynamics
Ltd, and private MSMEs.

7. Sanchez will also visit Mumbai, engaging with indus-
try leaders and film personalities to strengthen collabo-
rations in trade, media, and entertainment.
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HISTORICAL TIES:

1. Diplomatic Relations: Established in 1956, marking
the formal beginning of bilateral ties.

2. Limited Historical Interaction: Prior to 1956, inter-
actions were minimal, though some cultural and trade
connections existed during the age of exploration.

3. Shared Values: Both nations are committed to de-
mocracy, global peace, and multiculturalism, forming a
strong foundation for their relationship.

4. High-Level Visits: Significant visits by leaders, such
as Prime Minister Rajiv Gandhi in 1988 and subsequent
Spanish leaders, have strengthened diplomatic ties.

5. Bilateral Agreements: Various agreements have been
signed to enhance cooperation in trade, investment,
tourism, and culture.

6. India-Spain Joint Commission: Established in 2005,
this body facilitates structured cooperation in areas like
renewable energy, science and technology, and educa-
tion.

7. Cultural Exchange Initiatives: Growing interest in
each other’s cultures, including Spanish language cours-
es in India and Indian cultural festivals in Spain.

8. International Collaboration: Both countries work
together on global platforms like the United Nations,
advocating for sustainable development and climate
change issues.

AREAS OF COOPERATION BETWEEN INDIA
AND SPAIN:

1. Political, Defence, and Security Cooperation

Both countries share a commitment to democratic val-
ues, rule of law, and multilateralism, which underpin
their strategic partnership.

High-level exchanges and regular dialogues between
ministries have strengthened ties in defence, security,
trade, and cultural sectors.

The C-295 aircraft project, a collaboration between Air-
bus Spain and Tata Advanced Systems Ltd., exemplifies
joint efforts to enhance defence capabilities and pro-
mote the ‘Make in India’ initiative.

2. Economic and Commercial Cooperation

PLUTUS IAS
. UuPsc/PCs



PLUTUS IAS

Bilateral trade and investment are thriving, with both
leaders supporting a rules-based multilateral trading
system.

Spanish companies, especially in renewable energy,
healthcare, and transport, play a significant role in In-
dia’s economic landscape, while Indian companies
contribute to sectors like IT, pharmaceuticals, and auto
components in Spain.

The Fast Track Mechanism and initiatives like the In-
dia-Spain CEOs Forum aim to facilitate investment and
foster closer economic ties.

3. Innovation and Startup Ecosystems

Both nations recognize the importance of startups in
driving innovation and economic growth.

Programs like “Rising Up in Spain” and “Startup India”
serve as frameworks for deepening collaboration and
exchanging expertise in technology and entrepreneur-
ship.

4. Cultural and People-to-People Ties

Cultural exchange programs in music, dance, literature,
and festivals have helped strengthen ties alongside in-
stitutions like Instituto Cervantes and Casa de la India.

India and Spain are enhancing educational links, with
ICCR Chairs on Hindi and Indian Studies established at
Spanish universities, encouraging Spanish universities to
pursue academic partnerships with Indian institutions.

5. Tourism and Connectivity

Direct flights are being encouraged to boost tourism and
people-to-people engagement.

Tourism has been recognized for fostering understand-
ing and economic opportunity, with plans to expand col-
laboration in hospitality, architecture, and cuisine.

6. Year 2026 as India-Spain Year of Culture, Tourism,
and Al

Both leaders have designated 2026 as a special year to
celebrate cultural ties, promote tourism, and explore
the positive applications of Al.

Events and collaborations in museums, art fairs, film fes-
tivals, and Al will further strengthen cultural and tech-
nological cooperation.
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OUTCOME OF RECENT VISIT:

1. Trade and Investment: Increased bilateral trade, with
Spain being one of India’s largest trading partners in the
European Union. Spanish investments in sectors like re-
newable energy, infrastructure, and information tech-
nology have grown, enhancing economic ties.

2. Renewable Energy: Collaboration in renewable en-
ergy has led to joint ventures and projects focused on
solar and wind energy. Spain’s experience in renewable
technologies has contributed to India’s clean energy
goals.

3. Tourism: Initiatives to promote tourism have resulted
in a rise in Indian tourists visiting Spain and vice versa.
Cultural festivals and promotional campaigns have fos-
tered a better understanding and appreciation of each
other’s heritage.

4. Cultural Exchange: Enhanced cultural ties through ini-
tiatives such as Spanish language programs in India and
Indian cultural events in Spain. These exchanges pro-
mote mutual respect and strengthen people-to-people
connections.

5. Education and Research: Collaborative programs
between universities in both countries have facilitated
academic exchanges, research partnerships, and joint
degrees, contributing to knowledge sharing and innova-
tion.

6. Science and Technology: Joint research initiatives
in areas like biotechnology and space technology have
emerged, leading to technological advancements and
shared expertise.

7. Defense and Security: Increased cooperation in de-
fence through joint military exercises and training pro-
grams, enhancing security ties and addressing common
challenges like terrorism and maritime security.

8. Climate Change and Sustainability: Collaborative ef-
forts on climate change policies and sustainable practic-
es have strengthened both countries’” commitments to
global environmental goals.

9. Bilateral Forums: The establishment of forums like
the India-Spain Joint Commission has facilitated dia-
logue on various issues, promoting structured coopera-
tion and addressing mutual concerns.

IRRITANTS IN THE INDIA-SPAIN BILATERAL RE-
LATIONSHIP:
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1. Trade Imbalance: There is a significant trade imbal-
ance, with Spain exporting more to India than it im-
ports. This disparity can lead to tensions and calls for
more equitable trade agreements.

2. Visa and Immigration Issues: Difficulties related to
visa processes and immigration policies have been a
point of contention. Indian professionals often face
challenges in obtaining work visas for Spain, which can
limit opportunities for collaboration.

3. Cultural Misunderstandings: Differences in cultural
practices and business etiquette can lead to misunder-
standings. This may affect collaborations, particularly in
sectors such as tourism and education.

4. Political Differences: Occasionally, differences in for-
eign policy and international stances, especially con-
cerning issues like human rights and regional conflicts,
can create friction.

5. Economic Competition: Increased competition in sec-
tors such as renewable energy and technology may lead
to tensions as both nations strive to enhance their glob-
al standing.

6. Lack of Awareness: Limited awareness of each oth-
er’s markets and business environments can impede in-
vestment and trade. This lack of familiarity can lead to
hesitation in forming partnerships.

7. Geopolitical Dynamics: Changes in the global geopo-
litical landscape, such as relations with other countries,
can impact the strategic priorities of both nations and
create tensions.

8. Bureaucratic Hurdles: Complex bureaucratic process-
es in both countries can slow down business operations
and joint ventures, leading to frustration among inves-
tors and businesses.

POTENTIAL WAYS TO STRENGTHEN THE
BILATERAL RELATIONSHIP BETWEEN INDIA
AND SPAIN:

1. Complex Regulatory Environment: Spanish compa-
nies committed to the ‘Make in India’ initiative face reg-
ulatory and bureaucratic challenges in navigating India’s
investment landscape, which can lead to delays and in-
creased costs.

2. Trade and Market Access: Barriers in trade and limit-
ed market access can hinder bilateral economic growth,
particularly impacting sectors such as agriculture, phar-
maceuticals, and infrastructure. Tariffs and non-tariff
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3. Cultural and Language Barriers: Differences in lan-
guage and business culture can complicate communi-
cation and integration, particularly in sectors such as
education and tourism. Misunderstandings arising from
these differences can affect negotiations and collabora-
tions.

4. Competition from Other Markets: Both countries
face competition from other global markets, which
may limit investments and dilute strategic focus on In-
dia-Spain ties. Emerging economies may offer more at-
tractive conditions for investment.

5. Political Differences: Diverging political stances on
international issues can create friction. Differences in
approach to global challenges such as climate change,
trade policies, and security can complicate diplomatic
relations.

6. Infrastructure Challenges in India: Inadequate in-
frastructure in India can pose significant challenges for
Spanish companies, particularly in logistics, transporta-
tion, and utilities, making operations more difficult and
costly.

7. Economic Uncertainty: Economic fluctuations and
uncertainties, such as inflation or changes in govern-
ment policy, can deter investment and affect business
confidence in both countries.

8. Limited Awareness and Understanding: There is of-
ten a lack of awareness about each other’s markets,
business practices, and opportunities, which can im-
pede the growth of bilateral ties.

WAY FORWARD:

1. Enhancing Bilateral Mechanisms: The Fast Track
Mechanism and Joint Commission meetings should be
expanded to address challenges in trade, investment,
and regulatory issues, fostering a smoother business en-
vironment.

2. Encouraging Collaborative Research in Al and Tech-
nology: Joint research in Al and technology should be
prioritized, with dedicated events in 2026 to harness
technological advancements and apply Al in sectors like
healthcare, agriculture, and infrastructure.

3. Boosting Cultural and Educational Exchanges: In-
creasing student and academic exchange programs,
dual degree initiatives, and potential Spanish university
branches in India can create enduring ties.

PLUTUS IAS
ursc/ Pcs



PLUTUS IAS

4. Supporting Sector-Specific Joint Ventures: Collabo-
ration in renewable energy, automotive, transport, and
healthcare should be deepened, with Spanish expertise
aligning with India’s developmental priorities.

5. Promoting Tourism and Direct Connectivity: Both
countries should work to establish direct flights to en-
hance tourism and business connectivity, alongside
marketing campaigns to raise cultural awareness.

6. Strengthening Trade and Investment Promotion
Agencies: Establish dedicated trade and investment
promotion agencies that focus on facilitating and sim-
plifying the process for Spanish companies entering the
Indian market and vice versa. These agencies can pro-
vide resources, market insights, and support to navigate
regulatory landscapes effectively.

7. Fostering Dialogue on Global Issues: Create plat-
forms for dialogue on global challenges such as climate
change, sustainable development, and security. Regular
forums involving policymakers, business leaders, and
academics can help both countries collaborate on solu-
tions and reinforce their commitment to shared values
on the international stage.

CONCLUSION:

India and Spain have a significant opportunity to
strengthen their relationship through strategic collabo-
ration. By enhancing bilateral mechanisms, promoting
cultural exchanges, and supporting sector-specific joint
ventures, they can effectively address existing challeng-
es. Establishing dedicated trade and investment pro-
motion agencies will streamline business operations,
while ongoing dialogue on global issues will align their
strategies on critical international challenges. With 2026
designated as the India-Spain Year of Culture, Tourism,
and Al, both nations are reaffirming their commitment
to deepening cooperation in innovation and sustainable
development.

Prelims Question:

Q. Consider the following countries:

1. Spain

2. Portugal

3. France

4. United Kingdom

How many above given countries did the Iberian Pen-
insula spread?
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A. Only one
B. Only two
C. Only three
D. All four

Answer: C

Q. Evaluate the potential impact of the C295 aircraft Fi-
nal Assembly Line on India’s aerospace industry. What
role does this project play in enhancing India’s defence
capabilities and industrial ecosystem?

(250 words, 15 marks)

“COLLEGIUM SYSTEM: ENSURING TRANSPARENCY

AND INDEPENDENCE IN JUDICIAL APPOINTMENTS

WHAT IS THE COLLEGIUM SYSTEM IN THE
INDIAN HIGHER JUDICIARY?

The Collegium system is a system for the appointment
and transfer of judges in the Supreme Court and High
Court. It is not rooted in the Constitution. Instead, it has
evolved through judgments of the Supreme Court.

Under the system, the Chief Justice of India (ClJl), along
with four senior-most Supreme Court judges, recom-
mends the appointment and transfer of judges.

A High Court Collegium, meanwhile, is led by the incum-
bent Chief Justice and the two senior judges of the su-
preme court.

The government can also raise objections and seek clar-
ifications regarding the Collegium’s choices, but if the
Collegium reiterates the same names, the government
is bound to appoint them to the post.

Collegium’s Composition and Functioning:

The Collegium System for the appointment of judges to
the Supreme Court and High Courts is composed of: Su-
preme Court: The Chief Justice of India (CJl) and the four
senior-most judges.

High Courts: The CJI, along with the senior-most judges
of the relevant High Court, play a role in recommending
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judges for appointment to that court.
The Collegium recommends candidates based on se-

niority, merit, and integrity.

CONSTITUTIONAL PROVISIONS FOR JUDICIAL
APPOINTMENTS
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It was held that the recommendation of appointment
etc, should be made by the chief justice of India and his
four senior-most colleagues instead of the earlier two
and is referred to as the Collegium.

Both the 1993 decision and 1998 opinion lay down that
the senior most judge of the SC should be made as CJI.

Article Constitutional Provisions
Article Supreme Court judges should be appointed by the President after consultation with
124 such judges of the High Courts and the Supreme Court as the President may deem
necessary. The Cll is to be consulted in all appointments except his or her own.
Article High Court judges should be appointed by the President after consultation with the
217 Cll and the Governor of the state. The Chief Justice of the High Court concerned too
should be consulted.

CONSTITUTIONAL APPOINTMENT:

1. First Judges Case, 1981 (S P Gupta Vs Union of India):
A seven-judge Constitution Bench held that the Presi-
dent of India is the final authority to appoint, and he
need not follow the advice of the judges whom he con-
sults.

It meant ‘consultation is not concurrence’.

2. Second Judges Case, 1993 (Supreme Court Advo-
cates-on-Record Association Vs Union of India): A nine-
judge Constitution Bench overruled the decision given
in the SP Gupta Case and devised a specific procedure
called ‘Collegium System’ for the appointment and
transfer of judges in the higher judiciary.

It accorded Primacy to the CJl in matters of appointment
and transfers while also ruling that the term ‘consulta-
tion” would not diminish the primary role of the Cll in
judicial appointments.

The role of the Cll is primal in nature because this is a
topic within the judicial family; the executive cannot
have an equal say in the matter. (Article 50 of the Consti-
tution of India: Separation of powers between Judiciary
and Executive)

3. Third Judges Case (1998): The 1993 decision was reaf-
firmed with minor modifications in 1998, on a reference
made by the President under Article 143 of the Consti-
tution.
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4. Fourth Judges Case (2015): The constitutional validi-
ty of both the Ninety-Ninth Constitutional Amendment
and the NJAC Act, 2014, was challenged in the Supreme
Courtin 2015.

A constitutional bench of five judges with a majority of
4:1 struck down the NJAC, declaring it unconstitutional
and void, stating that it posed a threat to the indepen-
dence of the judiciary.

ISSUES WITH THE COLLEGIUM SYSTEM:

1. Lack of Transparency: The Collegium’s decisions are
made behind closed doors, with no public disclosure of
the reasons for selecting or rejecting candidates, leading
to allegations of arbitrariness and secrecy.

2. Delays in Appointments: Judicial vacancies in the Su-
preme Court and High Courts are often left unfilled for
years due to slow and delayed recommendations by the
Collegium, leading to significant backlogs in cases and a
strained judicial system.

3. Absence of Fixed Criteria: There are no clear, stan-
dardized, and publicly accessible criteria for judicial
appointments, allowing for subjective decision-making
and leading to perceptions of inconsistency and unfair-
ness in selecting judges.

4. Favoritism and Bias: The system has been criticized
for promoting favouritism and bias, with concerns that
appointments may be influenced by personal relation-
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ships or ideological alighments between judges rather
than merit or qualifications.

5. Recommendations Not Binding on the Executive:
Though the Collegium recommends candidates, the
government can return its recommendations for recon-
sideration, causing delays and deadlock. This under-
mines the Collegium’s authority and creates a power
imbalance between the judiciary and executive.

6. Gender and Regional Imbalance: The Collegium has
faced criticism for the underrepresentation of women
and regional imbalances in judicial appointments, lim-
iting diversity and regional inclusiveness in the higher
judiciary.

WAY FORWARD:

1. Revival of the National Judicial Appointments Com-
mission (NJAC)

Revive the NJAC with safeguards to ensure judicial inde-
pendence while including executive and legislative par-
ticipation for greater balance and accountability.

Incorporate a diversity mandate to ensure broader rep-
resentation in the judiciary.

2. Adopt an Open and Transparent Selection Process
(UK Model)

Implement a transparent judicial selection process simi-
lar to the UK’s Judicial Appointments Commission (JAC),
where criteria are public and the process is open.

Appointments should be based on merit, integrity, and
diversity, with clear, standardized criteria and publicly
disclosed reasons for recommendations and rejections.

3. Time-bound Recommendations

Set strict timelines for the Collegium or a new commis-
sion to make recommendations and decisions to avoid
delays and judicial vacancies.

Adopt a deadline-driven process to ensure swift ap-
pointments and reduce case backlogs.

4. Respect for Judicial Autonomy

Ensure that judicial opinions in the appointment process
are given due respect and independence.

Recommendations from the judiciary should be treated
seriously, with limited room for reconsideration by the
executive to avoid delays.
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Implement clear criteria for gender, regional, and social
diversity in the judicial appointment process.

Encourage more women and individuals from margin-
alized communities to be considered for judicial roles.

6. Independent Oversight and Review Mechanisms

Establish an independent oversight body to review the
functioning of the judicial appointment process, ensur-
ing it remains transparent and accountable.

Ensure public access to the reasoning for decisions and
consider input from legal experts, civil society, and the
public.

7. Public Engagement in the Selection Process

Introduce public hearings or feedback mechanisms for
high-profile judicial appointments, allowing greater
stakeholder participation.

This enhances trust and allows for a more inclusive and
well-rounded selection process.

CONCLUSION:

The Collegium System in India has resulted in delays, lack
of transparency, and biases in judicial appointments, im-
pacting the judiciary’s efficiency and public trust. To ad-
dress this, reviving the NJAC with safeguards for judicial
independence alongside a transparent, merit-based,
and time-bound selection process is crucial. Clear crite-
ria for diversity and regional representation should be
implemented to ensure inclusivity. A reformed system
with independent oversight and public engagement will
enhance accountability, reduce delays, and ensure that
judicial appointments are based on merit and integrity,
strengthening the rule of law.

Prelims Question:

Q. Consider the following statements:(2019)

(1) The 44th Amendment to the Constitution of India
introduced an article placing the election of the Prime
Minister beyond judicial review

(2) The Supreme Court of India struck down the 99th
amendment to the Constitution of India as being viola-
tive of the independence of the judiciary

Which of the statements given above is/are correct?

PLUTUS IAS
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A. 1only

B. 2 only

C.Both 1and 2

D. Neither 1 nor 2

Answer: B

Q. Critically examine the Supreme Court’s judgment on
‘The National Judicial Appointments Commission Act,
2014’ with reference to the appointment of judges of
higher judiciary in India. (2017)

(250 words, 15 marks)

DEPRESION AISLADA EN NIVELES ALTOS (DANA)

WEATHER SYSTEM

WHY IN THE NEWS?

Eastern Spain recently experienced extreme weather
conditions, with Valencia receiving a year’s worth of
rainfall in just eight hours due to a phenomenon known
locally as Depresion Aislada en Niveles Altos (DANA).
This intense weather event results from cold air trapped
at high altitudes mixing with warm, humid air near the
surface, creating heavy rainfall and severe storms in a
short period.

PLUTUS IAS
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WHAT IS A DANA SYSTEM?

A DANA (Depresion Aislada en Niveles Altos) is a se-
vere weather system associated with intense rainfall
and flooding. It occurs when a mass of warm surface
air collides with a stagnant cold air mass in the upper
atmosphere, around 9,000 meters (29,500 feet) high,
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creating a dramatic temperature contrast and resulting
in heavy, concentrated rainfall.

MECHANISM OF DANA FORMATION

Upper-Atmosphere Instability: Strong, belt-like wind
currents in the upper atmosphere, such as the jet
stream, occasionally oscillate and become “stuck” over
certain areas, trapping cold air masses in one place. This
often occurs over southeastern Spain.

Temperature Contrast and Rising Warm Air: A sharp
temperature difference occurs when this cold upper air
mass encounters very warm, moist surface air (often
from the Mediterranean after summer). This causes the
warm, humid air to rise rapidly.

Intense Storms and Rainfall: The warm Mediterranean
waters contribute humidity and energy, intensifying
storm activity. This leads to torrential rains and severe
weather that can surpass the intensity of a typical hurri-
cane in terms of rainfall.

CONSEQUENCES OF A DANA SYSTEM

Flooding: Torrential rains often overwhelm drainage sys-
tems, leading to flash floods, river overflows, and water-
logging in urban areas. Flooding can result in significant
damage to homes, infrastructure, and agriculture.

Landslides: Excessive rainfall saturates the soil, increas-
ing the risk of landslides, especially in mountainous or
hilly areas. Landslides can block roads, damage proper-
ty, and pose risks to lives.

Economic Losses: Flood damage to buildings, infrastruc-
ture, and crops leads to substantial economic costs. Re-
covery efforts are often prolonged and costly.

Casualties and Displacement: DANA events can cause
injuries, fatalities, and forced evacuations. Intense
storms and flash floods can catch residents off guard,
posing risks to human life and well-being.

Environmental Impact: Intense rainfall and flooding can
disturb local ecosystems, lead to soil erosion, and pol-
lute water bodies with runoff containing chemicals and
debris.

MEASURES TO REDUCE DANA’S IMPACT

Improved Weather Forecasting and Early Warning Sys-
tems: Enhanced meteorological monitoring can provide
early warnings to affected regions, allowing residents
and authorities to prepare for incoming storms.

PLUTUS IAS
L upsC|PCS



PLUTUS IAS

Flood Control Infrastructure: Building reservoirs, flood
walls, and improved drainage systems can help manage
and direct floodwaters to minimize impact. River dredg-
ing can also prevent overflow.

Sustainable Urban Planning: Designing cities with green
spaces, permeable surfaces, and stormwater manage-
ment systems reduces water runoff and decreases ur-
ban flooding risk.

Public Awareness and Emergency Preparedness: Ed-
ucating the public on flood risks, safety measures, and
evacuation protocols is essential. Regular emergency
drills and preparedness campaigns can increase com-
munity resilience.

Environmental Management and Reforestation: Re-
storing vegetation in watersheds and planting trees can
stabilize soil, reduce runoff, and lessen landslide risks.
Reforestation efforts help absorb excess rainwater and
limit soil erosion.

Climate Adaptation Strategies: Reducing greenhouse
gas emissions, protecting natural buffers like wetlands,
and developing climate-adaptive policies help mitigate
the underlying drivers of extreme weather events, in-
cluding DANAs.

CONCLUSION:

Effectively managing DANA impacts requires key strate-
gies: understanding DANA systems for early identifica-
tion of risk zones, building resilient infrastructure like
flood controls, and educating communities on safety
protocols for rapid response. Protecting natural barriers
(forests and wetlands) aids in absorbing rainfall, and re-
ducing environmental harm, while climate-resilient pol-
icies and sustainable urban planning ensure long-term
preparedness against future DANA events.

Prelims question:

Q. Which of the following best describes a DANA (De-
presion Aislada en Niveles Altos) system?

A) A phenomenon where a cold air mass collides with
warm surface air, creating intense rainfall and storms.

B) A high-altitude system that reduces temperatures by
blocking warm air currents.

C) A type of wind pattern that consistently brings mild
weather to coastal regions.
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D) A tropical cyclone that forms exclusively over the
Mediterranean Sea.

Answer: A

Q.Explain the DANA (Depresion Aislada en Niveles Al-
tos) weather phenomenon and discuss its mechanism
of formation. How does it differ from other extreme
weather systems like hurricanes?

(Answer in 250 words)

“DEDICATED FREIGHT CORRIDORS: A KEY DRIVER
OF GDP GROWTH AND ECONOMIC DEVELOP-

MENT”

WHAT ARE DEDICATED FREIGHT CORRIDORS
(DFCS)?

1. Itis a high-speed & high-capacity railway corridor that
is exclusively meant for the transportation of freight
(goods & commodities).

2. On the normal lanes, goods trains must make way for
passenger trains, thereby delaying freight movement.

3. The surging power needs requiring heavy coal move-
ment, booming infrastructure construction, & growing
international trade have led to the conception of Dedi-
cated Freight Corridors.

4. DFC involves the seamless integration of better infra-
structure & state of the art technology.

5. It will allow for efficient & fast movement of freight
(very important for the horticulture sector)
DEDICATED FREIGHT CORRIDOR PROJECT
Under Ministry of Railways:

The project involves the construction of six freight corri-
dors traversing the entire country.

The purpose of the project is to provide a safe & effi-
cient freight transportation system.

Initially, the construction of two freight corridors,
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1. Western DFC connecting the states of Haryana & Ma-
harashtra &

2. Eastern DFC, connecting the states of Punjab & West
Bengal, is being undertaken.

The other four corridors include

1. North-South (Delhi-Tamil Nadu),

2. East-West (West Bengal-Maharashtra),

3. East-South (West Bengal-Andhra Pradesh) &
4. South-South (Tamil Nadu-Goa).

These four corridors are still in the planning stage.

In 2006, the Government of India established a dedicat-
ed body to implement the project, called the Dedicated
Freight Corridor Corporation of India (DFCCIL).
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SIGNIFICANCE:

The diversion of freight to DFCs on trunk routes will free
up the existing network for the kind of capacity expan-
sion needed for passenger movement.

It will also integrate the Industrial Corridors.

WESTERN DEDICATED FREIGHT CORRIDOR
(WDFC):

1. Dadri, U.P to Jawaharlal Nehru Port, Mumbai-1,468
km

2. The WDFC covers Haryana, Rajasthan, Gujarat, Maha-
rashtra & Uttar Pradesh.

3. Itis being funded by the Japan International Cooper-
ation Agency.

EASTERN DEDICATED FREIGHT CORRIDOR
(EDFC):

1. Ludhiana Punjab to Dankuni West Bengal-1,760 km

2. The EDFC route covers Punjab, Haryana, Uttar
Pradesh, Bihar, Jharkhand & West Bengal.

3. The EDFC route has coal mines, thermal power plants
& industrial cities.

4. Feeder routes are also being made for these.
5. EDFC is being funded by the World Bank.

6. The Connecting Link for the Eastern & Western Arm
is under construction between Dadri & Khurja.

CONTRIBUTION OF DEDICATED FREIGHT
CORRIDORS (DFCS) TO GDP GROWTH:

1. Lower Logistics Costs: DFCs reduce transport costs
by offering dedicated, efficient routes for freight, direct-
ly decreasing overall logistics expenses and improving
competitiveness across industries. This leads to more af-
fordable goods and services, boosting economic activity.

2. Increased Industrial Productivity: By improving the
speed and reliability of freight movement, DFCs enable
industries—especially manufacturing, agriculture, and
mining—to lower supply chain disruptions and increase
output, contributing to higher economic productivity.

3. Boost to Exports and Trade: DFCs improve connectivi-
ty to ports, speeding up exports and making goods more
competitive globally. Enhanced trade efficiency directly
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contributes to GDP growth through higher export reve-
nues and improved trade balances.

4. Job Creation and Regional Development: The con-
struction and operation of DFCs create jobs, both direct-
ly in logistics and indirectly in supporting sectors. DFCs
also stimulate economic development in underdevel-
oped regions, reducing regional disparities.

5. Improved Infrastructure and Connectivity: DFCs en-
hance national infrastructure and foster multi-modal
transport (rail, road, port). This connectivity reduces
transport bottlenecks, increases supply chain efficiency,
and drives industrial growth.

6. Environmental Benefits: By reducing reliance on road
transport, DFCs lower carbon emissions, promoting sus-
tainability. This long-term environmental benefit sup-
ports a more resilient economy.

7. Consumer Benefits: Lower logistics costs typically re-
sult in reduced product prices, boosting domestic con-
sumption and, in turn, driving demand and economic
growth.

8. Technological Innovation: The development of DFCs
often incorporates cutting-edge technologies, enhanc-
ing efficiency and encouraging innovation across other
sectors, further spurring economic growth.

ISSUE STILL PERSISTS:

1. Infrastructure Delays: Slow construction due to land
acquisition issues, regulatory hurdles, and funding
shortages.

2. High Costs: DFCs require significant investment, and
financial constraints or reliance on public funds can de-
lay projects.

3. Land and Environmental Concerns: Challenges in se-
curing land and potential environmental impacts, caus-
ing delays and resistance.

4. Regional Disparities: Benefits are concentrated in
major industrial hubs, exacerbating regional inequali-
ties.

5. Operational Challenges: Difficulty in integrating ad-
vanced technologies and potential inefficiencies in op-
erations or maintenance.

6. Social Impact: Job displacement in traditional sectors
like road transport and potential resettlement issues for
displaced communities.
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7. Policy Gaps: Lack of coordinated planning and regula-
tory delays hinder smooth project execution.

8. Sustainability Issues: Long payback periods and reli-
ance on freight revenues make long-term economic sus-
tainability challenging.

WAY FORWARD:

1. Speed Up Construction: Streamline land acquisition
and simplify regulatory approvals. Leverage PPPs to re-
duce delays and share risks.

2. Ensure Financial Sustainability: Use diverse funding
options (green bonds, private investment) and conduct
thorough feasibility studies to ensure long-term viabili-

ty.

3. Enhance Multi-modal Connectivity: Integrate DFCs
with roads, ports, and airports to create seamless logis-
tics networks and develop logistics hubs along corridors.

4. Adopt Technology: Implement loT, Al, and automa-
tion for efficient operations, real-time tracking, and pre-
dictive maintenance.

5. Promote Regional Development: Focus on linking
underdeveloped areas to industrial hubs and use incen-
tives to drive investment in these regions.

6. Reduce Social & Environmental Impact: Implement
sustainable technologies (e.g., electric trains) and cre-
ate comprehensive resettlement packages for displaced
communities.

7. Maximize Employment: Focus on job creation in lo-
gistics, tech, and infrastructure sectors, with skill devel-
opment programs to meet workforce needs.

8. Policy Coordination: Align DFCs with national infra-
structure goals and create a long-term vision (20-30
years) for integrated growth.

CONCLUSION:

Dedicated Freight Corridors (DFCs) are a transformative ini-
tiative that can significantly enhance the efficiency of freight
transportation, boost industrial productivity, reduce logistics
costs, and contribute to GDP growth. While the project faces
challenges such as infrastructure delays, financial constraints,
and social impacts, the way forward lies in streamlined con-
struction, leveraging advanced technologies, ensuring fi-
nancial sustainability, and promoting regional development.
By addressing these hurdles, DFCs can become a key driver
of economic growth, improving competitiveness, creating
jobs, and enhancing sustainability for long-term prosperity.
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Prelims Question:

Q. Which of the following corridors is part of the West-
ern Dedicated Freight Corridor (WDFC)?

A. Ludhiana to Dankuni

B. Dadri to Jawaharlal Nehru Port
C. Delhi to Tamil Nadu

D. West Bengal to Andhra Pradesh

Answer: B

Q. Critically assess how the implementation of Dedi-
cated Freight Corridors aligns with India’s overall infra-
structural development goals, including those outlined
in the National Infrastructure Pipeline (NIP) and the
National Logistics Policy (NLP).

(250 words, 15 marks)

PM VIDYALAXMI: A PATHWAY TO ACCESSIBLE

AND AFFORDABLE HIGHER EDUCATION

WHY IN THE NEWS?

The Union Cabinet, led by Prime Minister Narendra
Modi, has approved the PM Vidyalaxmi scheme, a major
new initiative to provide financial support for meritori-
ous students pursuing higher education.
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KEY FEATURES OF THE PM VIDYALAXMI
SCHEME

Alignment with NEP 2020: Launched by the National
Education Policy (NEP) 2020 to provide financial assis-
tance to deserving students, promoting greater access
to quality education.

Mission Mode Mechanism: A focused system to facili-
tate education loans for meritorious students admitted
to the top 860 higher educational institutions (QHElIs),
benefiting over 22 lakh students annually.

Special Loan Product:

Offers collateral-free and guarantor-free loans for eligi-
ble students.

Accessible through a simple, transparent, and fully digi-
tal application process.

Credit Guarantee:

75% credit guarantee by the government on loans up
to X7.5 lakhs, encouraging banks to expand loan avail-
ability.

Interest Subvention:

3% interest subvention on loans up to X10 lahks for stu-
dents with annual family incomes up to X8 lakh.

Complements the full interest subvention for students
with family incomes up to 4.5 lakh under the PM-USP
scheme.

Enhanced Access to Higher Education:

Builds on past initiatives to further maximize access to
quality higher education for India’s youth.
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SIGNIFICANCE OF THE PM VIDYALAXMI
SCHEME

Financial Support for Meritorious Students: Enables tal-
ented students from economically weaker backgrounds
to pursue higher education without financial barriers,
promoting merit-based educational access.

Empowerment of Women Students: Provides targeted
support to female students, encouraging higher partic-
ipation of women in higher education and promoting
gender equity in advanced fields of study.

Employment Generation: By supporting higher educa-
tion, the scheme aids in producing a skilled and educat-
ed workforce, enhancing employability and contributing
to job creation in diverse sectors.

Harnessing Demographic Dividend: Investing in youth
education strengthens India’s human capital, enabling
the country to fully utilize its large, young population to
drive economic growth.

Poverty Reduction Through Education: Offers educa-
tional support to underprivileged students, equipping
them with skills that enhance employability and lead to
higher incomes, which in turn can break cycles of pov-
erty.

KEY CHALLENGES FOR HIGHER EDUCATIONAL
INSTITUTIONS (HEIS) IN INDIA

Insufficient Funding: Government expenditure on high-
er education in India is about 2.7% of GDP, much lower
than the 6% recommended by the Kothari Commission.
This limited funding impacts infrastructure, faculty, and
research opportunities within HEIs.

Inequitable Access: Despite efforts to expand higher
education, disparities persist. According to data, Gross
Enrolment Ratio (GER) in higher education stands at
around 27.1% (AISHE 2019-20), with rural areas and
marginalized communities having significantly lower ac-
cess than urban or privileged groups.

Accreditation Constraints: Less than 20% of HEls are
currently accredited by the National Assessment and
Accreditation Council (NAAC) and National Board of Ac-
creditation (NBA) due to limited capacity and resource
constraints in these bodies, leaving many institutions
outside quality assurance frameworks.

Poor Learning and Teaching Outcomes: Studies show
that over 50% of undergraduate students lack basic pre-
requisites in subjects like mathematics and science. This
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skill gap impacts the quality of higher education and af-
fects students’ abilities to meet expected learning out-
comes.

Low Levels of Research and Innovation: India ranks 40th
in the Global Innovation Index (2023) and contributes
to only 2.7% of global research publications. Additional-
ly, only 6,000 patents were granted to Indian residents
in 2021, compared to over 300,000 in China, reflecting
challenges in research funding and infrastructure.

Absence of Global Competitiveness: Indian institutions
struggle to achieve international standards. As of 2023,
only 2 Indian universities are in the top 200 of the QS
World University Rankings, highlighting a gap in global
competitiveness.

Challenges in Attracting International Students: India
ranks 26th as a global destination for higher education.
While India sends around 750,000 students abroad an-
nually, it attracts only 50,000 international students,
limiting its global education appeal.

Mismatch Between Higher Education and Skill Devel-
opment: Only 4% of skill training is provided by higher
education institutions, while 58% is contributed by the
Ministry of Skill Development and Entrepreneurship
(MSDE). The lack of integration with MSDE means skill
development in HEIs remains under-prioritized, creating
a disconnect between education and job-market needs.

WAY FORWARD FOR A STRONGER HIGHER
EDUCATION ECOSYSTEM IN INDIA

Streamlining Regulation and Accreditation:

Simplify the regulatory landscape by consolidating and
removing overlapping regulations to ensure a more ef-
ficient system.

Expand the accreditation network while acknowledging
diverse educational standards to improve quality assur-
ance across institutions.

Enhancing Access to Higher Education:

Increase accessibility for vulnerable communities by
offering scholarships, fee reimbursement, and other fi-
nancial support.

Use Massive Online Open Courses (MOOCs) and Open
and Distance Learning (ODL) to reach geographically
underserved regions, broadening educational opportu-
nities.
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Strengthening Higher Education Financing:

Introduce new revenue streams by opening sophisticat-
ed research equipment for industry and external users,
which would improve utilization and generate income.

Provide one-time financial grants to fill faculty vacancies
and infrastructural grants for campus development and
modernization.

Improving Teaching Methods and Assessment Stan-
dards:

Develop a National Higher Education Qualifications
Framework and a Learning Outcome-based Curriculum
Framework to ensure consistency in education quality.

Establish institutional mechanisms for regular curricu-
lum reviews and updates to meet evolving educational
and industry needs.

Promoting Research and Innovation:

Create robust research networks by partnering with lo-
cal HEls to foster collaborative research.

Establish a national-level research funding body to sup-
port excellence in research, talent development, and re-
search infrastructure.

Boosting Skills, Employability, and Entrepreneurship:

Integrate vocational education into the college system,
allowing credits to apply to both vocational and aca-
demic programs, fostering skill development.

Update vocational curricula to include credit-based skill
courses that align with industry requirements.

Leveraging Technology for Greater Reach and Person-
alization:

Promote EduTech Research by setting up Centers of Ex-
cellence (CoE) and incubator facilities in premier institu-
tions to support startups in the education sector.

Develop Al-driven platforms that offer personalized
learning paths, adaptive assessments, and real-time
progress tracking to enhance student engagement and
outcomes.

Internationalizing Higher Education:

Strengthen academic collaborations with global HEls for
knowledge sharing and joint research initiatives.

Encourage cross-border delivery and program mobility
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to broaden international exposure for Indian students
and faculty.

CONCLUSION:

Hence, by addressing these areas, India can create a
more inclusive, innovative, and globally competitive
higher education ecosystem that meets the aspirations
of its youth and aligns with the country’s socio-econom-
ic goals.

Prelims Question:

Q.With reference to the PM Vidyalaxmi Scheme, Con-
sider the following statement:

1. PM Vidyalaxmi Scheme is the centrally sponsored
scheme

2. The main objective of the schemes is to provide fi-
nancial assistance to all eligible students for higher ed-
ucation.

3. The scheme is aligned with the National Education
Policy of 2020

How many of the above-given statements are correct?

A. Only one
B. Only two
C. All three
D. None

ANSWER: B

The quality of higher education in India requires major
improvements to make it internationally competitive.
Do you think that the entry of foreign educational insti-
tutions would help improve the quality of higher and
technical education in the country? Discuss.

(Answer in 250 words, 2015)
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“UPDATED NBSAP: INDIA’S COMMITMENT TO
PROTECTING BIODIVERSITY AND ENHANCING

RESILIENCE”

WHY IN THE NEWS?

Union Minister of State for Environment, Forest and Cli-
mate Change, Shri Kirti Vardhan Singh, unveiled India’s
updated National Biodiversity Strategy and Action Plan
(NBSAP) at the 16th Conference of Parties (COP 16) to
the Convention on Biological Diversity (CBD). The re-
lease took place during a special event, “Roadmap for
achieving the Kunming-Montreal Global Biodiversity
Framework targets,” in Cali, Colombia.
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WHAT IS NBSAP?

The National Biodiversity Strategy and Action Plan
(NBSAP) is a comprehensive framework developed by
countries to guide their efforts in the conservation and
sustainable use of biodiversity.

Article 6 of the Convention on Biological Diversity (CBD)
mandates each Contracting Party to develop or adapt
national strategies, plans, or programs for the conser-
vation and sustainable use of biodiversity. These strat-
egies must reflect the measures outlined in the Conven-
tion, tailored to each country’s specific conditions and
capabilities. Furthermore, Article 6(b) emphasizes inte-
grating biodiversity conservation into relevant sectoral
and cross-sectoral policies.

Article 26 and Article 10(a) support this by requiring Par-
ties to report on the implementation and effectiveness
of these measures, ensuring biodiversity is embedded in
national decision-making processes. Together, these ar-
ticles establish a clear obligation for countries to create
national biodiversity strategies and action plans, align-
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ing local efforts with global conservation goals while en-
suring accountability and progress.

KEY FEATURES OF NBSAP:

1. Biodiversity Assessment: |dentifies and assesses spe-
cies, ecosystems, and genetic diversity, with a focus on
priority areas.

2. Conservation Measures: Establishes protected areas,
species conservation plans, and ecosystem restoration
efforts.

3. Sustainable Use: Promotes sustainable practices in
agriculture, fisheries, and forestry and encourages com-
munity participation in conservation.

4. Mainstreaming Biodiversity: Integrates biodiversity
into sectoral plans (e.g., agriculture, water, urban plan-
ning) and national policies.

5. Monitoring and Reporting: Implements monitoring
systems to track biodiversity health and reports prog-
ress to international bodies like the CBD.

6. Public Awareness: Raises awareness about biodiver-
sity’s value and builds capacity for local communities
and institutions.

7. Research and Knowledge Sharing: Promotes scien-
tific research and integrates traditional knowledge into
conservation efforts.

8. Financial Mechanisms: Mobilizes funding for conser-
vation and creates incentives for biodiversity-friendly
practices.

UPDATED TARGET NBSAP:

1 . Ecosystem and Species Conservation: Expand pro-
tected areas and implement species-specific recovery
plans.

2. Mainstreaming Biodiversity: Integrate biodiversity
into sectors like agriculture, forestry, and urban plan-
ning.

3. Governance strengthening: focuses on improving
legal frameworks, enhancing enforcement, and inte-
grating indigenous knowledge into biodiversity manage-
ment for more effective and inclusive conservation.

5. Monitoring and Reporting: Strengthen biodiversity
monitoring systems and track progress towards global
targets.
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6. Sustainable Financing: Mobilize funding through in-
novative mechanisms like PES, biodiversity offsets, and
private sector partnerships.

7. Public Awareness: Boost public education on biodi-
versity and engage communities in conservation efforts.

8. Global Cooperation: Align national efforts with intna-
tional frameworks and strengthen cross-border collab-
oration.

HURDLES IN ACHIEVING TARGET:

1. Funding Gaps: Limited financial resources and reli-
ance on external funding hinder implementation.

2. Policy Fragmentation: Lack of coordination between
sectors leads to conflicting policies.

3. Land-Use Change: Urbanization, infrastructure de-
velopment, and unsustainable agriculture contribute to
habitat loss.

4. Climate Change: Ecosystem degradation and species
vulnerability are exacerbated by climate impacts.

5. Public Awareness: Low awareness and limited com-
munity participation slow conservation efforts.

6. Conflicting Interests: Economic pressures from indus-
tries like mining and agriculture conflict with biodiversi-
ty goals.

7. Data Gaps: Insufficient biodiversity data and weak
monitoring systems hinder progress tracking.

WAY FORWARD:

1. Increase Financial Investment: Mobilize diverse fund-
ing sources, including public-private partnerships and
innovative financing like green bonds.

2. Policy Integration: Mainstream biodiversity into all
sectors (agriculture, water, urban planning) and ensure
policy coherence.

3. Strengthen Enforcement: Improve legal frameworks
and strengthen local governance for better conservation
and law enforcement.

4. Community Engagement: Raise public awareness and
incentivize community-based conservation and sustain-
able livelihoods.

5. Enhance Data & Monitoring: Improve biodiversity
data collection and implement real-time monitoring
systems.
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6. Climate Change Adaptation: Promote ecosys-
tem-based adaptation and restore critical ecosystems to
build climate resilience.

7. International Cooperation: Align national efforts with
global biodiversity frameworks and strengthen regional
partnerships.

8. Research & Knowledge Sharing: Invest in scientific re-
search and incorporate traditional knowledge into bio-
diversity strategies.

CONCLUSION:

India’s NBSAP adopts a holistic approach to biodiversity
conservation by blending traditional practices with mod-
ern governance and collaborative methods. Regular up-
dates and active stakeholder involvement highlight the
country’s dedication to preserving its biodiversity while
tackling current environmental issues. Ongoing efforts
in capacity building, resource mobilization, and robust
monitoring are essential to meet biodiversity goals and
ensure sustainable development for future generations.

Prelims Question:

Q.Consider the following Principles of the NBSAP:

1. It is a strategic policy document that aims at provid-
ing direction at a national level on the management and
protection of biodiversity.

2. It is the principal instrument for implementing the
United Nations Convention on Biological Diversity (CBD)
at the national level.

Which of the above-given statements is/are correct?

A. 1lonly

B. 2 only

C.Both 1and 2
D. Neither 1 nor 2

Answer: C

Q. Analyze the role of the private sector and corporate
social responsibility (CSR) in supporting the goals of In-
dia’s updated NBSAP. How can businesses contribute
to biodiversity conservation in India?

(250 words, 15 marks)
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“RNA EDITING: A FLEXIBLE ALTERNATIVE TO DNA

EDITING FOR PRECISION MEDICINE”

WHAT IS RNA EDITING?

Cells synthesize messenger RNA (mMRNA) based on DNA
instructions and use it to produce proteins. However,
errors during transcription can lead to faulty mRNA, re-
sulting in defective proteins that cause various diseases.
RNA editing provides a solution by allowing scientists to
correct these mistakes in mRNA before protein synthe-
sis. One method involves adenosine deaminases acting
on RNA (ADAR), enzymes that convert adenosine (a key
RNA building block) into inosine, which mimics guano-
sine. This modification is recognized by the cell as a mis-
take, prompting a correction and restoring the mRNA
to its correct form, allowing the production of normal
proteins. To increase precision, scientists pair ADAR with
guide RNA (gRNA), which directs the enzyme to a specif-
ic mMRNA location for site-specific editing. This approach
has the potential to treat genetic disorders by correcting
MRNA errors before they result in faulty proteins.

RNA EDITING AN EMERGING TECHNOLOGY:

Wave Life Sciences developed WVE-006 to treat a-1 an-
titrypsin deficiency (AATD), a disorder causing protein
buildup in the liver and lungs.

RNA Editing with ADAR: The therapy uses guide RNA
(gRNA) to direct ADAR enzymes to correct mutations in
the SERPINA1 gene’s mRNA, enabling normal protein
production.

Future Plans: Wave Life Sciences aims to expand RNA ed-
iting for conditions like Huntington’s disease, Duchenne
muscular dystrophy, and certain types of obesity (linked
to single-point mutations).
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Other Companies:
Korro Bio: Uses ADAR for AATD and Parkinson’s disease.

ProQR Therapeutics: Targets heart disease and liver bile
acid buildup.

Shape Therapeutics: Focuses on neurological condi-
tions.

Exon Editing: Targeting protein-coding regions (exons)
of mRNA for diseases like ABCA4 retinopathy.

Ascidian Therapeutics: Testing RNA editing for ABCA4
retinopathy, with clinical trials starting in January 2024.

Rznomics: Conducting trials for liver cancer treatment
by regulating telomerase reverse transcriptase, with
progress in both South Korea and the U.S.

RNA VS DNA EDITING:

1. Temporary vs Permanent Changes: RNA editing
makes temporary changes to the mRNA, while DNA ed-
iting results in permanent modifications to the genome,
which reduces the risk of irreversible errors.

2. Reversibility: In clinical settings, RNA editing allows
the effects to fade over time, giving doctors the ability to
stop the therapy if any problems arise, thus minimizing
long-term risks.

3. Immune Reactions: DNA editing tools like CRIS-
PR-Cas9 rely on bacterial proteins to cut DNA, which
can sometimes trigger undesirable immune responses.
In contrast, RNA editing uses ADAR enzymes, which are
naturally present in the human body, reducing the risk
of immune reactions or allergic responses.

4. Suitability for Repeated Treatments: RNA editing is
especially beneficial for patients who require repeated
treatments or have immune sensitivities, as it carries
fewer risks compared to DNA editing.

CHALLENGES IN RNA EDITING:
1. Lack of Specificity

Issue: ADARs can make changes in both target and
non-target regions of mMRNA or skip targets entirely.

Consequence: This lack of precision can cause unintend-
ed effects and side effects.

Solution: Improving guide RNA (gRNA) accuracy and
shielding non-target areas.
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2. Transient Nature of RNA Editing
Issue: RNA editing effects are temporary.

Consequence: Repeated treatments may be needed for
sustained effects.

Solution: Enhancing delivery mechanisms and targeting
strategies.

3. Delivery Limitations

Issue: Lipid nanoparticles and AAV vectors have limited
capacity for transporting large molecules.

Consequence: Ineffective delivery of larger payloads.

Solution: Research is focused on improving delivery sys-
tems for larger molecules.

FUTURE OUTLOOK AND MARKET VALUE:

1. RNA editing is still in its early stages, with at least 11
biotechnology companies worldwide actively develop-
ing RNA editing technologies for various diseases, in-
cluding genetic disorders, cancers, and viral infections.

2. Major pharmaceutical companies like Eli Lilly, Roche,
and Novo Nordisk have shown significant interest, high-
lighting the growing potential of RNA editing for thera-
peutic applications.

3. The field is gaining momentum as clinical trials explore
RNA editing for diseases such as sickle cell anaemia, be-
ta-thalassemia, cystic fibrosis, and muscular dystrophy,
where traditional gene therapies face challenges.

4. RNA editing is being seen as a promising alternative to
permanent gene-editing techniques like CRISPR, offer-
ing more precise and reversible treatments.

5. With the success of mMRNA vaccines, there is increased
attention on RNA technologies, fueling interest in RNA
editing as a tool for therapeutic applications.

6. While challenges like delivery limitations and targeting
specificity remain, ongoing research and collaborations
between biotech firms, pharmaceutical companies, and
academic institutions are addressing these issues.

7. The market for RNA-based therapeutics is expected
to grow rapidly, with projections indicating it could be-
come a multi-billion dollar industry in the next decade.

8. As clinical trials advance and more successful case
studies emerge, RNA editing could become a main-
stream part of the gene-editing toolkit, enabling person-
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alized therapies tailored to specific genetic mutations.
CONCLUSION:

RNA editing is a promising technology that offers a re-
versible, precise approach to correcting mRNA errors,
making it suitable for treating genetic disorders. Unlike
permanent DNA editing, RNA editing reduces long-term
risks and is especially beneficial for conditions with sin-
gle-point mutations. While still in the early stages, com-
panies like Wave Life Sciences and Korro Bio are ad-
vancing RNA-based therapies, with significant interest
from major pharmaceutical firms.

Prelims Question:

Q. What is the primary role of guide RNA (gRNA) in
RNA editing?

A. To directly modify the mRNA sequence

B. To carry the RNA editing enzymes into the cell

C. To direct the RNA editing enzyme to a specific mMRNA
location for precise editing

D. To prevent immune reactions during RNA editing

Answer: C

Q.RNA editing is a promising tool for gene therapy,
offering a more flexible approach than traditional
gene-editing methods. However, it still faces several
technical and ethical challenges. Critically evaluate this
statement.

(250 words, 15 marks)

ALIGARH MUSLIM UNIVERSITY’S MINORITY
STATUS: A LANDMARK DECISION AWAITS FROM

SUPREME COURT

WHY IN THE NEWS?

A Bench led by the Chief Justice of India (CJI) is set to
deliver its verdict on whether Aligarh Muslim University
(AMU) is entitled to claim minority status under Article
30 of the Indian Constitution on the CJI’s final working
day in office.
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MINORITY INSTITUTIONS-CONSTITUTIONAL
MANDATES:

Article 30 of the Indian Constitution ensures the rights
of minorities, whether based on religion or language,
to establish and administer educational institutions of
their choice. This provision is crucial in the ongoing legal
discussions surrounding institutions like Aligarh Muslim
University (AMU) and their claim for minority status.

Key Provisions of Article 30:

1. Right to Establish and Administer: Religious and lin-
guistic minorities can establish and manage educational
institutions without state interference (Article 30(1)).

2. Non-Discrimination in Aid: The state cannot deny aid
to minority institutions solely because they are man-
aged by minorities (Article 30(2)).

Types of Minority Institutions:

Religious Minority Institutions: Established and man-
aged by religious minorities, e.g., Aligarh Muslim Univer-
sity (AMU) (Muslim) and St. Xavier’s College (Christian).

Linguistic Minority Institutions: Run by linguistic mi-
norities to preserve and promote their language, e.g.,
institutions serving Tamil, Telugu, or Marathi-speaking
communities.

MINORITY INSTITUTIONS FEATURE VS OTHER
INSTITUTIONS:

1. Constitutional Autonomy:

Minority Institutions: Protected under Article 30; have
the right to manage their own affairs, including admis-
sions and curriculum, with preference for their commu-
nity.

Other Institutions: Governed by state and national regu-
lations, with less autonomy in admissions, governance,
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and curriculum design.
2. Admissions and Community Preference:

Minority Institutions: Can prioritize admissions for stu-
dents from their own religious or linguistic community.

Other Institutions: Follow merit-based admissions, with
reservations for SC/ST/OBC students but no communi-
ty-based preferences.

3. Cultural and Religious Identity:

Minority Institutions: Focus on preserving the religious,
cultural, or linguistic identity of the minority community
(e.g., Islamic studies in Muslim-run colleges).

Other Institutions: Have a secular ethos, focusing on in-
clusive, national standards without promoting any spe-
cific religious or cultural identity.

4. State Regulation and Financial Support:

Minority Institutions: Enjoy limited state interference
but are eligible for state funding; often rely on private
donations and community support.

Other Institutions: Subject to more state regulation;
rely on public funding and tuition fees for financial sus-
tainability.

5. Reservation and Social Justice Policies:

Minority Institutions: Can implement their own com-
munity-based reservations but must still comply with
constitutional equality norms.

Other Institutions: Must follow government-mandated
reservation policies for SC/ST/OBCs, ensuring social jus-
tice and inclusive access to education.

ISSUE HIGHLIGHTS BY SUPREME COURT:
1. Minority Status under Article 30:

The core issue is whether Aligarh Muslim University
(AMU) can claim minority status as a Muslim-run institu-
tion despite being established by an Act of Parliament.

The Court is examining whether an institution created
by Parliament can still be considered a minority institu-
tion under Article 30 of the Constitution, which guar-
antees minority communities the right to establish and
manage educational institutions.

2. Definition of ‘Minority’:
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The Court is considering whether minority status should
be determined state-wise or nationally, as minorities are
defined differently in various states. The ruling will affect
how other institutions across India claim minority status
based on their community and geographical context.

Impact on Other Institutions:

The decision will set a precedent for other minority-run
educational institutions like Jamia Millia Islamia and St.
Xavier’s College, influencing their admissions, autono-
my, and funding policies.

3. Role of Parliament vs. Minority Rights:

The case raises questions about whether Parliament’s
legislative powers (e.g., the AMU Act) override minori-
ty rights under the Constitution, especially regarding
self-governance and religious autonomy of institutions.

4. Secularism vs. Religious Autonomy:

The Court must balance India’s secular framework with
the religious autonomy of institutions, ensuring that
minority institutions can maintain their cultural and re-
ligious identity while adhering to national educational
standards.

ROLE OF STATE IN MINORITY INSTITUTIONS
STATUS:

1. AMU Cannot Claim Minority Status:

The Government argues that AMU, established by an
Act of Parliament in 1920, is a public university and not
a minority institution under Article 30. It contends that
Article 30 applies to private institutions founded by mi-
nority communities, not public ones.

2. Secular Education Framework:

The Government stresses the secular character of ed-
ucation in India, asserting that all public institutions,
including AMU, must adhere to national educational
standards and cannot claim religious-based exemptions.

3. Reservations and Inclusive Policies:

AMU, as a state-funded institution, must comply with
reservation policies for SCs, STs, and OBCs. The Govern-
ment argues that granting AMU minority status could
undermine affirmative action and create inequalities in
admissions.

4. Public Accountability and Regulation:
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The Government emphasizes that public universities like
AMU should remain subject to government oversight,
including in matters like curriculum, admissions, and
faculty recruitment, ensuring uniformity and account-
ability across the education system.

5. Setting a Precedent for Other Institutions:

The Government fears that recognizing AMU’s minority
status could set a precedent for other public universities
to seek similar exemptions, leading to unequal treat-
ment in admissions and funding.

CONCLUSION:

The Supreme Court is set to decide whether Aligarh
Muslim University (AMU) can claim minority status un-
der Article 30 of the Indian Constitution. The case hing-
es on whether Article 30, which protects the rights of
minorities to establish and manage educational institu-
tions, applies to a public university like AMU, established
by an Act of Parliament, or only to private institutions.
The Government argues that AMU, as a state-funded in-
stitution, must follow national policies, including reser-
vation and secular standards, and cannot claim religious
exemptions. It warns that granting AMU minority status
could lead to unequal treatment and undermine inclu-
sive education policies.

Prelims Question:

Q. Which of the following is a provision of Article 30 of
the Indian Constitution?

A. The right to free education for all children

B. Protection of minority-run institutions from state in-
terference

C. Guarantee of reservation in educational institutions
D. Right to form trade unions for minority communities

Answer: B

Q. Critically assess whether minority institutions like
AMU should be allowed to prioritize admissions for
students from their own community while still adher-
ing to national educational standards and constitution-
al principles.

(250 words, 15 marks)
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“SIDE-CHANNEL ATTACKS: EMERGING THREATS TO

INDIA’S CYBERSECURITY AND INTERNAL SECURITY”

WHY IN THE NEWS?

New Agreement for Cybersecurity R&D: The Centre for
Development of Telematics (C-DOT) has signed an agree-
ment with C R Rao Advanced Institute of Mathematics,
Statistics and Computer Science (AIMSCS) to develop an
advanced cybersecurity solution, the Side Channel Leak-
age Capture Infrastructure and Analysis (SCLCIA). This
collaboration aims to strengthen India’s defense against
side-channel attacks.
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WHAT IS A SIDE-CHANNEL ATTACK?

A side-channel attack is a cyber-attack where attackers
exploit unintended information leaks from a system—
such as power usage, timing, or electromagnetic emis-
sions—rather than directly targeting the software or
hardware. By observing physical indicators of a system’s
operations, attackers can extract sensitive data, making
these attacks particularly stealthy and dangerous, espe-
cially in high-security environments.

Mechanism: These attacks primarily target cryptograph-
ic systems, as they handle sensitive data that can be in-
directly observed. By analyzing “side channels” like en-
ergy emissions, sound, or light, attackers can uncover
confidential data, such as encryption keys or passwords,
without altering or infiltrating the system’s code, often
evading traditional detection methods.

EXAMPLES OF SIDE-CHANNEL ATTACKS

Power Analysis Attack: Observes variations in power
consumption by a device to deduce operations such as
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encryption key generation.

Timing Attack: Measures the time taken to execute spe-
cific computations to determine sensitive information,
such as cryptographic keys.

Electromagnetic (EM) Attack: Uses electromagnetic
emissions from a device to reconstruct operations and
potentially infer data being processed.

Acoustic Cryptanalysis: Analyzes sounds made by com-
puter components (like CPU or hard drives) to infer data
being processed or commands being executed.

Cache Timing Attack: Exploits cache usage patterns in
multi-core processors, where shared cache access may
leak data between cores.

Optical Side-Channel Attack: Observes light emitted
from devices, such as LEDs on network devices or rout-
ers, which can reveal information about network traffic
or device status.
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THREAT TO INDIA’S INTERNAL SECURITY FROM
SIDE-CHANNEL ATTACKS

Threat to Critical Infrastructure:

Side-channel attacks can reveal vulnerabilities in critical
infrastructure, such as power grids, telecom networks,
and transportation systems.

If attackers gain sensitive operational data from these
systems, they could disrupt services, impacting internal
security, public safety, and economic stability.

National Defense Risks:

Defense systems heavily rely on cryptographic protocols
for secure communications and data processing.

Side-channel attacks on defense technologies, including
encryption devices, can lead to data leaks, facilitating es-
pionage and potentially compromising national security.
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Financial System Vulnerabilities:

The financial sector’s use of encryption mechanisms for
transactions makes it vulnerable to side-channel attacks.

Leaked cryptographic keys can enable unauthorized ac-
cess to confidential financial data, heightening the risk
of fraud, financial instability, and reduced public trust in
digital banking.

Intelligence and Government Communications:

Side-channel vulnerabilities in government and intelli-
gence agency equipment could lead to sensitive infor-
mation leaks.

Breaches in encryption protocols used in government
communications may expose strategies, intelligence,
and classified data to adversaries, making it critical to
secure these channels.

loT and Smart City Risks:

Increased loT adoption in critical sectors, such as smart
cities, healthcare, and traffic systems, introduces more
points of vulnerability.

Side-channel attacks on loT devices in these areas can
lead to large-scale disruptions. For instance, compro-
mised data from traffic or healthcare loT devices could
threaten public safety and security.

Supply Chain and Infrastructure Weaknesses:

India’s digitalization drive often relies on foreign tech-
nology imports, which may lack adequate protection
against side-channel attacks.

Foreign technology components could expose internal
systems without robust security measures, making in-
digenous solutions critical to safeguard national infra-
structure.

Economic Impact and Data Sovereignty:

Frequent side-channel data breaches can lead to intel-
lectual property theft and hinder economic growth.

Weak protections against these attacks threaten India’s
digital economy and data sovereignty, as uncontrolled
access to critical national data by external entities could
jeopardize internal security and control over key infor-
mation assets.
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GOVERNMENT OF INDIA’S INITIATIVES FOR
CYBERSECURITY

National Cyber Security Policy: Outlines comprehensive
strategies to protect cyberspace infrastructure, prevent
cyber attacks, and enable effective responses.

Indian Cyber Crime Coordination Centre (14C): Provides
a framework for law enforcement agencies to collabo-
rate and combat cyber crimes across India.

Computer Emergency Response Team (CERT-In): Acts
as the national cyber incident response agency, operat-
ing a 24/7 help desk, issuing threat alerts, coordinating
responses, and collaborating internationally for threat
information sharing.
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Cyber Swachhta Kendra: Operated by CERT-In, this ini-
tiative focuses on securing India’s digital environment
by identifying and removing cybersecurity threats.

Cyber Surakshit Bharat Initiative: Promotes cyberse-
curity awareness, particularly among IT staff and Chief
Information Security Officers (CISOs), to enhance cyber
hygiene in government and critical sectors.

Research and Development Programs: Supports R&D in
cybersecurity fields like cryptography, network security,
cyber forensics, and capacity building, aiming to advance
secure technology and forensic tools domestically.

Capacity Development and Training: Establishes spe-
cialized training centers for cybercrime investigation,
forensic labs, and virtual training environments across
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states to strengthen law enforcement capabilities in
handling cyber crimes.

International and National Collaboration: Partners with
industry bodies (Cll, NASSCOM) and international cy-
bersecurity agencies. Cybersecurity cooperation agree-
ments and cyber drills have been conducted with coun-
tries like the US, Japan, and South Korea to enhance
response and preparedness.

CHALLENGES IN TACKLING SIDE-CHANNEL
ATTACKS

Detection Difficulty: These attacks are challenging to
detect, as they do not leave traditional cyber footprints
and often require sophisticated tools for identification.

High Cost of Countermeasures: Implementing physical
protections, such as shielding or noise generators, can
be expensive and technically demanding.

Impact on Device Performance: Many protective mea-
sures can reduce device performance, posing a chal-
lenge in high-performance environments.

Limited Awareness and Training: Many organizations
may not fully understand the threat of side-channel at-
tacks, leading to inadequate protection.

Evolving Attack Methods: Attackers continuously de-
velop new techniques, requiring constant adaptation in
defenses and countermeasures.

Complex Hardware Requirements: Defending against
side-channel attacks often involves hardware-specific
solutions, which may not be feasible across all devices
or cost-effective.

MEASURES NEEDED TO STRENGTHEN
CYBERSECURITY FURTHER

Advanced Wireless Security: Implementing tools to de-
tect rogue access points, disabling SSID broadcasting,
using 802.1x for authentication, and restricting personal
device access through administrator authorization can
enhance wireless security.

Enhanced Incident Response: Building capacity for
early warning and quick response to incidents through
expanded CERT-In services and increased collaboration
with international CERTs.

Cybersecurity Awareness for Citizens: Broader public
awareness campaigns, like CERT-In’s “secureyourpc. in”
initiative, can educate citizens on personal cybersecurity

practices.
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Cyber Forensic Tools Development: Further investment
in developing advanced cyber forensic tools is needed
to improve investigation capabilities, especially for tack-
ling sophisticated cybercrimes.

Strengthening loT Security: As loT adoption rises,
measures to secure loT devices in critical sectors (e.g.,
healthcare, and infrastructure) will be essential to pre-
vent potential side-channel and other cyber attacks.

Cybersecurity Standards for Import Technology: Given
the reliance on foreign technology, establishing stan-
dards for imported hardware and software can reduce
vulnerabilities, especially in critical infrastructure.

Continuous Capacity Building: More comprehensive
training for law enforcement, judiciary, and IT staff
across regions will ensure a well-prepared workforce to
handle evolving cyber threats.

CONCLUSION:

As India’s digital footprint grows, it holds immense po-
tential for driving economic growth and enhancing social
well-being. However, this expansion also brings complex
challenges to national security and sovereignty, as dig-
ital vulnerabilities can be exploited by cyber threats. A
secure cyberspace demands a holistic approach involv-
ing not only government initiatives and international
collaborations but also heightened public awareness
and proactive cybersecurity measures.

Prelims Questions:

Q. The term “Side Channel Leakage Capture Infrastruc-
ture” recently seen in the news is related to

A. Money market

B. Climate change

C. Cyber security

D. Investment model

ANSWER: C

Q. What are the different elements of cyber security?
Keeping in view the challenges in cyber security, exam-
ine the extent to which India has successfully devel-
oped a comprehensive National Cyber Security Strat-
egy. ( 2022)
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