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1.a Recent Supreme Court Judgment on Child Pornography (India):

The Supreme Court has ruled that viewing, saving, or possessing child
pornography is also a punishable offense under the POCSO Act. This judgment
overturns the earlier decision by the Madras High Court, which had held that only
distribution or transmission constituted a crime.

POCSO Act, 2012 (Protection of Children from Sexual Offences Act):
o A special legislation to protect children from sexual offenses

e Sections 13 to 15 deal with crimes related to Child Sexual Abuse Material
(CSAM)

e« Amended in 2019 to introduce stricter punishments
Key Highlights of the Supreme Court Judgment:

1. Possession, i.e., viewing or downloading and storing such content, is also a
criminal offense, even if it is not shared.

2. The Court stated:
“No digital act that promotes child sexual abuse can be excused on the basis
of technical distinctions.”

3. The decision recognizes the moral and social seriousness of digital crimes.

4. The Supreme Court rejected the Madras High Court’s view that only
‘transmission’ is criminal.

Why This Decision Matters:

1. Upholding Child Rights:
The core aim of POCSO is not just punishment, but the protection of children's
dignity and psychological well-being.

2. Zero Tolerance for Digital Crimes:
Even passive consumers of such content are now legally accountable.

3. Support for Broad Interpretation of POCSO:
The Court emphasized that the impact of an act outweighs its technical
form.

Concerns and Critical Perspectives:

Concern Description
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Privacy vs. Protection | Should merely viewing content make someone a criminal?

Intent Was the act deliberate? Can accidental viewing also be
considered a crime?

Power of Law Will this expand digital surveillance and its risks?

Enforcement

Rehabilitation Should first-time offenders be given opportunities for
reform?

Current Scenario of Child Pornography in India:

e According to NCRB data, cases related to CSAM under POCSO are on the

rise
e Increased internet access, affordable mobile devices, and anonymous
browsing tools (e.g., dark web) have made the problem more severe

Conclusion:

The Supreme Court's decision aligns with the spirit of the POCSO Act, placing the
highest priority on the protection of children. It sends a strong message that even
passive involvement in digital sexual offenses involving children is not exempt
from responsibility.

b. What do you understand by judicial contempt? Do the legal provisions
related to it restrict freedom of expression?

Definition:
Judicial contempt refers to any act or statement that undermines the dignity,
authority, functioning, or orders of the court, or interferes with the judicial process.

According to the Contempt of Courts Act, 1971, there are two types of contempt:

1. Civil Contempt:
The willful disobedience of any judgment, order, direction, or decree of a court by an
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individual.
Example: Deliberately disobeying a court-issued stay order.

2. Criminal Contempt:

Any act or statement that tends to lower the authority of the court, interferes with
judicial proceedings, or obstructs the administration of justice.

Examples:

« Making false allegations against a judge

e Media trials

« Calling the judiciary “corrupt” or “biased”
Constitutional Provisions:

e Article 129: Grants the Supreme Court the power to punish for contempt of
court

e Article 215: Grants similar powers to High Courts

Importance:
Aspect Description
To maintain the dignity of the So that public trust remains intact
judiciary
To protect judicial processes Judges can work independently and fairly
To ensure compliance with legal The state and citizens follow the rule of
orders law

Critical Perspectives:

Concern Analysis

Freedom of Speech vs. Dignity of | Is it democratic to treat criticism as contempt?

Judiciary

Vague Definitions Terms like “scandalising the court” are
ambiguous

Judge as both victim and Raises questions about the balance of power in

adjudicator contempt cases
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Example:
Prashant Bhushan Case (2020): This case brought the debate of free speech vs.
contempt to the forefront.

Two Primary Ways to Initiate Contempt Proceedings:

1. Suo Motu Cognizance by Court:

The Supreme Court or High Court can initiate contempt proceedings on its own if it
believes its authority or orders have been disrespected.

Example: In the 2020 Prashant Bhushan case, the Supreme Court took suo motu
cognizance of his tweet.

2. By Filing a Petition:

Any individual or institution can file a petition before the court alleging contempt,
provided there is supporting evidence.

Conditions:

e Prior consent of the Solicitor General or Attorney General is mandatory for
criminal contempt cases

o In the Supreme Court: Consent of the Attorney General of India

e Inthe High Court: Consent of the Advocate General of the State
This provision helps protect courts from frivolous petitions.

Legal Procedure of Contempt Proceedings:
1. Issuance of Show Cause Notice to the concerned person
2. Seeking written reply or personal appearance

3. Hearing and presentation of arguments

e

If proven guilty:
o Punishment may include up to 6 months of imprisonment, or
o Fine up to 2,000, or both

5. Right to Apology: If the court is satisfied with an apology, punishment may
be waived

Does It Affect Freedom of Expression?

Article 19(1)(a) of the Indian Constitution grants freedom of speech and expression
as a fundamental right.

www.resultmitra.com




Result Mitra (fésTee &1 &meit)- Most trusted IAS/PCS Institute

However, Article 19(2) allows reasonable restrictions, and contempt of court is one
such restriction.

Therefore, while the Contempt of Courts Act, 1971 is constitutionally valid, its
implementation must be sensitive and balanced.

How Can It Impact Freedom of Speech?

1. Blurred Line Between Criticism and Contempt:

If judicial criticism is labeled as “scandalising the court,” it may suppress democratic
debate.

This issue was central in the Prashant Bhushan case (2020).

2. Restrictions on Journalism and Media:
Commentary on ongoing trials or judicial decisions can fall under criminal contempt,
affecting fair reporting and transparency.

3. Loss of Independent Critique:
If judges themselves decide contempt matters involving their own criticism, it can
disrupt the balance of power in a democracy.

Safeguards to Protect Freedom of Expression:

Section 5 of the Contempt of Courts Act, 1971:

Fair criticism of a court judgment does not amount to contempt.

There is a clear distinction between strong criticism and abusive or disrespectful
language.

Section 13:

Punishment is applicable only when the contempt substantially interferes with
the course of justice.

“Good faith criticism” is allowed if it does not hinder court proceedings.

Key Judicial Interpretations:

Case Verdict
EM.S. Namboodiripad vs. T.N. Judicial criticism was treated as contempt
Nambiar (1970)
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Indlirect Tax Practitioners Assn. vs. Constructive criticism = Constitutionally valid
RK Jain (2010)

Prashant Bhushan Case (2020) Emphasized the need to balance free speech
and judicial dignity

Comparative International Perspective:

Country Approach

United Kingdom Abolished “scandalising the court”
as an offense in 2013

United States Restriction possible only under
“clear and present danger”
doctrine

India’s contempt law remains broader and
more stringent compared to many
democracies.

Conclusion:

The purpose of judicial contempt is to protect the dignity and impartiality of the
judiciary, but its use must be balanced against democratic freedoms and the right
to criticism.

Expression is the soul of democracy, and the judiciary is its vigilant guardian.
“Criticism of the judiciary should not be forbidden, but its insult cannot be
accepted.”

c. How has the PIL system improved the Indian judicial system?

Introduction:

A Public Interest Litigation (PIL) refers to a petition filed by an individual or
organization for the protection of rights of a larger public or marginalized
group, even if the petitioner is not personally affected.
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This concept is inspired by Article 32 (for the Supreme Court) and Article 226 (for
the High Courts) of the Indian Constitution.

PILs gained momentum in India during the 1980s through the efforts of justices like
P.N. Bhagwati and V.R. Krishna lyer.

Judicial Reforms Brought by PIL in India:

1. Democratization of Access to Justice:

PILs have empowered the poor, marginalized, and illiterate sections of society to
access justice through representation.

Example: Issues like bonded labor, eviction of slums, and prison reforms have been
addressed through PILs.

2. A Strong Tool for Social Justice:

Courts have intervened via PILs on issues such as women’s rights, child labor,
environmental protection, and transgender rights.

Examples:

o Vishaka Guidelines (1997) - Protection from sexual harassment at the
workplace

o MC Mehta Cases — Cleaning of the Ganga river, controlling industrial pollution

3. Enhanced Administrative Accountability and Transparency:

Through PILs, the judiciary has been able to monitor government policies,
negligence, and corruption.

Examples:

e 2G Spectrum Scam
o Coal Block Allocation Scam
e Human rights violations in prisons

4. Promotion of Environmental Justice:

PILs have connected environmental rights to fundamental rights, strengthening
the concept of Green Jurisprudence.

Key Cases: MC Mehta v. Union of India, Ganga Pollution Case, Taj Trapezium Case

5. Judicial Activism:
PILs transformed courts from being passive adjudicators to active social guardians.

6. Promotion of Legal Awareness and Civic Participation:
Citizens, NGOs, and social activists have become active participants in constitutional
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and public interest matters.
Examples:

« Right to Food Campaign

o Mid-Day Meal Schemes

Limitations and Criticisms:

Challenge Description

Political Misuse of PILs | Some petitions are filed with personal or ideological

motives

Judicial Overreach At times, courts may encroach upon the domain of the
executive

Flood of PILs Even significant issues may face delays due to the

volume of PlLs

Publicity-Driven Some petitions are filed merely for attention or fame
Litigations

Conclusion:

The Public Interest Litigation system has made the Indian judiciary more socially
responsive, accountable, and supportive of human rights.

“PIL is the bridge that carries the law from the pages of books to the lanes of society.”
However, for its continued impact, it is essential that PILs are used with wisdom,
genuine intent, and in true public interest.

(d) Features of Indian Federalism

Introduction:

Federalism is a system of governance in which power is divided between two levels
— the Centre and the States.

The Indian Constitution adopts a federal structure, but it differs from the "pure
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federal" model like that of the United States.
India is often referred to as a “quasi-federal” system or “federal system with a
strong central government.”

Key Features of Indian Federalism:
1. Written and Supreme Constitution:

« India has a written Constitution (395 Articles, 12 Schedules) that clearly
outlines the powers of the Centre and the States.

e The Constitution is the supreme law of the land — no law can override it.
2. Dual Distribution of Powers:
e Article 246 and the Seventh Schedule divide powers into three lists:
o Union List — 100 subjects
o State List - 61 subjects
o Concurrent List — 52 subjects

« This ensures a clear demarcation of powers between the Centre and the
States.

3. Rigid Amendment Procedure (Article 368):

o Certain amendments require approval from both the Centre and a majority of
States, safeguarding the federal structure.

4. Dual Polity:

« Both the Union and the States have independent executive, legislature, and
government machinery.

5. Single Citizenship and Integrated Judiciary:

e India provides only one citizenship, and the Supreme Court is the highest
judicial authority.

o This gives Indian federalism a more unitary character.
6. Strong Centre:

e During emergencies (Articles 352, 356, 360), the Centre can assume state
powers.
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e Governors are appointed by the Centre, which may impact the autonomy of
states.

7. Fiscal Federalism:

« Distribution of tax powers, recommendations of the Finance Commission, and
functioning of the GST Council regulate revenue sharing between Centre and
States.

» Inrecent years, efforts have been made towards cooperative federalism.
8. Indivisibility of the Union:

o No state can secede from the Indian Union, unlike the USA where theoretical
secession was debated.

o Article 1 describes India as a “Union of States”, not a federation of states.
9. Cooperative Federalism:

« Centre and States work together in policy-making.

« Examples: NITI Aayog, GST Council, Inter-State Council
10. Competitive Federalism:

« States compete in areas like policy innovation and attracting investment.

o Example: State rankings in Ease of Doing Business

Comparative Study - Indian Federalism vs USA and Canada

India vs USA - Key Differences in Federalism:

Subject USA India

Basis of Formed by federation of States derive power from the

Constitution states Constitution

Sovereignty Both Centre and States are States are not fully sovereign
sovereign

Citizenship States can have residency- Single Indian citizenship
based rights
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Constitutional
Amendments

Require 3/4 states’ consent

Some can be done by
Parliament alone

State Constitutions

Some states have separate
constitutions (e.g. California)

Only Jammu & Kashmir had a
separate constitution

State courts)

(formerly)
Secession Theoretically possible (but Secession not allowed
highly sensitive)
Judiciary Dual structure (Federal and | Integrated judiciary with the

Supreme Court at the top

Power Balance

Balanced

Tilted towards the Centre
(Quasi-federal)

Conclusion:

India’s federalism is different from the “dual federal model” of the USA and leans

towards a more integrated and centralized system.

India vs Canada - Key Similarities in Federalism:

Subject

Canada

India

Nature of
Constitution

Centrally inclined federalism

Strong Centre federalism

Transfer of Powers

Possible during emergencies

Possible through Article

to Centre 356, etc.

Language & Provinces like Quebec have French | Linguistic diversity, but

Citizenship as dominant language; Single single citizenship
citizenship

Governor By Governor General (federal By the President (Centre-

Appointment

representative)

appointed)

Financial
Dependence

Provinces receive central aid

Indian states also
depend on central
transfers
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Judiciary Integrated system with Supreme Same in India —
Court as apex Supreme Court is the
final authority

Conclusion:
Both India and Canada follow centripetal federalism — where states have limited
autonomy and the Centre plays a dominant role.

Analytical Summary:

Comparison USA Canada India

Type of Dual Federalism | Cooperative with | Quasi-Federal
Federalism Central Bias

Source of From States From Constitution | From Constitution
Power

Citizenship Dual (state- Single Single

specific rights)

Power Balance | Balanced Centre-leaning Centre-leaning (but
cooperative trends
growing)

Conclusion:

Indian federalism is a delicately balanced, flexible, and practical model, reflecting
unity in diversity and ensuring a harmonious balance between national integrity
and democratic decentralization.

It embodies the spirit of the Constitution and safeguards both diversity and unity.

(e) Unified Pension Scheme

Introduction

The Government of India has recently approved the Unified Pension Scheme (UPS),
which will be implemented from April 1, 2025. This scheme is proposed for central
government employees and offers an option for those currently under the National
Pension Scheme (NPS) to switch over.
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The UPS combines the security of the Old Pension Scheme (OPS) with the
contribution-based system of NPS, presenting a balanced and assured pension

model. It is a significant step toward providing financial security to employees after

retirement.

Key Objectives

« To guarantee assured pensions for government employees

o To reduce the market-based uncertainty of the NPS

o To develop a balanced model while avoiding the heavy fiscal burden of OPS

Key Provisions of UPS

Aspect

Details

Beneficiaries

All central government employees (currently under NPS).
State governments may also adopt UPS if they choose.

Contribution
System

Employee contribution: 10%

Assured Pension

50% of the average basic salary of the last 12 months before
retirement (after at least 25 years of service)

Minimum Pension

310,000 per month after a minimum of 10 years of service

Family Pension

60% of the last drawn pension in case of the employee's
death post-retirement

Dearness Relief

Applicable on pension, family pension, and minimum pension

(DA/DR)
Lump Sum Additional payment equivalent to 1/10th of the last drawn
Payment salary for every 6 months of service (in addition to gratuity)

Option to Choose

Employees may choose to remain in NPS; however, once UPS
is chosen, switching back is not allowed

Comparative Analysis — OPS, NPS, and UPS

Element

OPS

NPS UPS
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Type of Pension | Defined Benefit Contribution-based | Hybrid — Defined +
(Market-linked) Contribution-based

Employee None 10% 10%

Contribution

Government None 14% 18.5%

Contribution

Minimum 39,000 None 310,000

Pension

Lump Sum 40% commutable | Partial withdrawal Additional payment

Benefit from pension based on service

Dearness Relief | Available Not available Available

Fiscal Impact

The implementation of UPS will increase the government's long-term financial

responsibilities, as it is a guaranteed pension system. According to the Reserve Bank

of India’s report from September 2023, if all state governments adopt a model like

UPS, it could impose approximately 4.5 times more fiscal burden compared to the
current NPS model. This burden could reach up to 0.9% of the GDP by 2060.

However, UPS provides financial security to employees and balances the uncertainty

of NPS, making it a strategic solution.

Unique Features of UPS - How it differs from NPS and OPS

e Like OPS, UPS provides pension guarantees, but it also includes employee

contributions.

e Like NPS, it is a contribution-based system, but UPS includes a provision for a

minimum assured pension.

e UPS strikes a balance between both models — market risk is limited and

pensions remain protected.

Conclusion

The Unified Pension Scheme (UPS) is a strategic initiative by the Government of India

aimed at balancing pension security for employees with the government's fiscal

responsibilities. It is neither fully OPS nor purely NPS, but a calibrated hybrid model
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that offers better future protection to employees while assisting the government in
maintaining long-term fiscal sustainability.

2.a Briefly explain the importance of the Union Territory of Ladakh and discuss
the recent controversy related to it. Explain the features of the Sixth Schedule
of the Constitution.

Introduction:

Ladakh was granted the status of a separate Union Territory under the Jammu and
Kashmir Reorganisation Act, 2019.

This region holds immense strategic, cultural, and environmental importance for
India.

However, after becoming a Union Territory, several constitutional and political
demands have emerged from the local tribal communities and civil society groups,
placing Ladakh at the center of a debate between development and identity.

Strategic Importance of Ladakh - A Brief Overview:
1. Geopolitical and Strategic Importance:

o Shares borders with both China and Pakistan, located near the LAC (Line of
Actual Control) and LOC (Line of Control)

o Home to sensitive military zones like Galwan Valley, Siachen Glacier, and
Daulat Beg Oldi

2. Environmental Significance:
« Contains Himalayan glaciers, eco-sensitive zones, and sources of freshwater
e Highly vulnerable to climate change
3. Cultural and Tribal Significance:
o Unique blend of Buddhist and Shia Muslim cultures
o Approximately 79% of the population belongs to Scheduled Tribes
4. Political Significance:

e Administered directly by the Centre after its separation from Jammu &
Kashmir

» No legislative assembly unlike some other Union Territories
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Recent Controversies and Public Movements:
1. Demand for Inclusion under the Sixth Schedule:
e Aimed at protecting land, culture, and identity

e Led by Ladakh Buddhist Association (LBA) and Kargil Democratic Alliance
(KDA) through a joint front

2. Demand for an Elected Legislative Assembly:
« Seeking democratic representation similar to Delhi and Puducherry
3. Environmental and Cultural Concerns:

« Fear of ecological imbalance and cultural erosion due to unregulated
development

e Activist Sonam Wangchuk drew attention through a 21-day “climate fast”
4. Fears Around Identity and Employment:

« Post-Article 370 abrogation, locals fear loss of control over land, jobs, and
local resources to outsiders

Government Initiatives:
o High-Powered Committee formed by the Ministry of Home Affairs

o Emphasis on development plans, skill-building, and tourism rather than
granting special constitutional status

The Sixth Schedule - Constitutional Background:

The Sixth Schedule of the Indian Constitution provides a special framework for the
administration of tribal areas in the northeastern states.

Its goal is to ensure local self-governance while preserving tribal culture,
traditions, and land rights.

Key Features of the Sixth Schedule:
1. Autonomous District Councils:
o Created for each tribal region
« Granted legislative, executive, and limited judicial powers

o Examples include councils for Khasi, Garo, Bodo, and Mizo areas
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2. Legislative Powers:
e Councils can make laws on:
o Land transfer
o Tribal customs
o Marriage and inheritance
o Forests, water, and agriculture
3. Revenue and Budgeting Powers:
e Councils can levy taxes and collect revenue to use within their regions
4. Judicial Powers:
e Councils have limited judicial authority in tribal matters
5. Limited Role of State Government:

« State governments cannot interfere in council matters except under specific
constitutional provisions

6. Applicable States:
Currently implemented in parts of:

e Assam - Khasi Hills, Karbi Anglong, Bodoland

o Meghalaya — Garo, Khasi, Jaintia Hills

e Tripura - Tripura Tribal Areas

e Mizoram - Chakma, Mara, Lai District Councils
Why Is the Sixth Schedule Relevant to Ladakh?

1. High Tribal Population (~79%)
— The large Scheduled Tribe population strengthens the demand under
constitutional principles.

2. Protection of Land, Culture, and Resources
— Without Sixth Schedule protections, locals fear land acquisition and job losses to
outsiders.

3. Demand for Local Self-Governance
— A push for local representation and control through elected government or
district councils
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Why Ladakh Has Not Yet Been Granted Sixth Schedule Status:

Reason Explanation

Ladakh is not a The Sixth Schedule currently applies only to select

northeastern state northeastern states

Centre's Focus on Preference for centralized planning over autonomous

Development Model governance

Political Complexity Religious and regional differences between Kargil
(Muslim majority) and Leh (Buddhist majority) make
consensus difficult

Conclusion:

The Sixth Schedule is a powerful constitutional tool to ensure political and cultural
autonomy for tribal communities.

While Ladakh'’s transformation into a Union Territory may have enhanced
administrative efficiency, the local people's constitutional identity, cultural
security, and democratic representation remain unaddressed.

Protecting Ladakh is not just about safeguarding its borders, but also about
preserving its culture, rights, and soul.

Extending Sixth Schedule-like provisions to Ladakh through constitutional
innovation could be a viable step — strengthening both India’s unity and its
diversity.

b. The post of Governor is always in controversy. In this context, including the
recent instructions of the Supreme Court, explain why a review of the post of
Governor is necessary?

Introduction:

In India, the Governor is the constitutional head of a state, defined under Articles
153 to 162 of the Constitution.

Although unelected, the Governor plays a significant role in the executive and
legislative functions of the state.
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In recent years, practices like withholding bills indefinitely, refusing to summon
sessions, or making political remarks have raised concerns about the federal
balance.

Supreme Court’s Recent Ruling (April 2025 - Tamil Nadu Governor Case):
Background of the Case:

e The Governor of Tamil Nadu withheld action on 10 bills, neither approving
them nor forwarding them to the President.

e« When the Assembly re-passed the bills, the Governor sent them to the
President, bypassing the options of assent or reconsideration.

Supreme Court’s Verdict:
“The indefinite withholding of bills by the Governor is constitutionally flawed and
violates the spirit of Article 200 of the Constitution.”

Key Directives by the Court:

Situation Time Limit

Regular Bills Decision (assent, rejection, or reconsideration)
within 1 month

If Acting Against Council of Decision within 3 months
Ministers' Advice

Re-passed Bills Must be approved within 1 month, if the bill is
essentially the same

« No provision for “Absolute Veto” or “Pocket Veto” by the Governor.
Constitutional and Political Controversies Related to the Governor’s Office:
1. Withholding or Delaying Bills:

o Bills kept pending for months: 10 in Tamil Nadu, 8 in Telangana, 6 in
Punjab.

2. Interference in Appointments and Services:

o In Delhi (2023), a conflict arose between the LG and CM over
bureaucratic appointments.
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o The Supreme Court ruled in favor of the elected government.
3. Misuse of Article 356 (President’s Rule):

o Uttarakhand (2016): Governor recommended President's Rule just
before a floor test; the SC declared it unconstitutional.

4. Intervention in Universities:

o Ongoing disputes in West Bengal, Tamil Nadu, and Kerala over
appointment of Vice-Chancellors.

Relevant Constitutional Provisions:

Article Provision

Article Governor can assent, withhold, return, or reserve a bill for the
200 President

Article President’s decision is final; re-passed bills must be reconsidered
201

Article Money Bills cannot be introduced without the Governor's

207 recommendation

Why Is a Re-evaluation Necessary?

Reason Analysis

Impact on Federal Undermines role of elected government; encourages
Structure central interference

Doubts About Many Governors are ex-politicians; seen as aligned with
Neutrality Centre

Lack of Accountability | Governor is only answerable to the President; no
impeachment mechanism

Disregard for Withholding bills undermines democratic processes
Legislature

Key Commission Recommendations:
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1. Sarkaria Commission (1988):
e Governor should be a non-political individual
e CM should be consulted before appointment
o Governor's role in universities should be limited
2. Punchhi Commission (2010):
o Decision on bills should be made within 6 months
o Curtail misuse of Article 356
« Establish code of conduct for Governors
3. Venkatachaliah Commission (2002):

« Appointment through a committee:
Prime Minister + Home Minister + Lok Sabha Speaker + Concerned Chief
Minister

Proposed Reforms and Solutions:
1. Amendment to Article 163:

o Clearly define limits of discretionary powers of the Governor — restrict them
to exceptional cases only

2. Mechanism for Accountability:

« Establish provisions for impeachment or oversight committees at the state

level
3. Transparent and Neutral Appointment System:

« Appoint individuals with no recent political affiliations, in line with Punchhi
Commission's suggestions

4. Judicial Review:
« Governor's actions must be subject to limited judicial review

e Reaffirmed in B.P. Singhal vs. Union of India (2010) case by the Supreme
Court

Conclusion:
If the office of the Governor transforms from a constitutional balance-keeper to a
tool of political conflict, it poses a grave threat to Indian federalism and
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democracy.

The Supreme Court’s recent ruling (April 2025) is a landmark in limiting the
Governor'’s powers within constitutional boundaries.

It is time to bridge the gap between the constitutional vision of this office and its
practical functioning, ensuring both federal integrity and democratic dignity.

3.a Explain the importance of religion, caste and regionalism in the politics of
Bihar. Also analyze whether the politics of development has sidelined their
importance in the last.few years?

Introduction:

Bihar has long been a laboratory of Indian politics, where political discourse has
evolved around caste consciousness, religious polarization, and regional identity.
The political structure here is not merely electoral but reflects the deep-rooted
social hierarchy.

In the latter half of the 21st century, the debate between “development versus
identity” has intensified, but caste continues to be a decisive factor in electoral
politics.

I. The Role of Caste in Bihar’s Politics — An Analytical Perspective:
1. Caste-Based Social Structure as a Foundation of Political Mobilization:
e Over 80% of Bihar's population comprises OBCs, EBCs, and SC/STs.

e Caste census during the British era, feudal land structures, and social
inequalities transformed caste into a political instrument.

2. Impact of the “Mandal Era” (Post-1990):

o The implementation of Mandal Commission recommendations in the 1990s
led to a political explosion of OBC assertion.

e Leaders like Lalu Prasad Yadav used slogans like “Caste does not lie”to
consolidate the MY (Muslim-Yadav) vote bank.

e Ram Vilas Paswan (Dalit), Nitish Kumar (EBC) and upper-caste BJP
response — all created polarizations centered around caste.

www.resultmitra.com




Result Mitra (fésTee &1 &meit)- Most trusted IAS/PCS Institute

3. Vote Banks and Caste Calculations in Party Strategies:

Party Caste Base

RJD Yadav + Muslim + OBCs + Dalits
JDU EBC + Kurmi + Women
BJP Upper Castes + EBCs + Emerging OBC outreach

LJP/RLJP | Dalits (especially Paswans)

AIMIM Pasmanda Muslims in Seemanchal

« No alliance in Bihar forms without caste arithmetic as a core strategy.
4. Caste’s Direct Role in Campaigns and Ticket Distribution:
e Candidate selection follows the formula of “X caste = Y tickets.”

o Campaigns are often held in caste-dominated clusters, and local caste
leaders influence voter behavior.

e Manifestos emphasize reservation, caste census, and glorification of caste
icons.

5. Caste-Based Movements and Pressure Groups:

« Social organizations like Koeri-Koiyari Mahasabha, Pasi Parishad, Bhumihar
Samaj, and Pasmanda Muslim Manch have political clout.

« The recent demand for caste census reflects political empowerment more
than just social justice.

6. “Reverse Caste Engineering” and Counter-Mobilization:
e As one caste dominates power, others form counter-alliances.

e EBC + Kurmi + Mahadalit coalitions emerged against RJD’s Yadav
dominance, strategically leveraged by Nitish Kumar.

Il. Role of Religion - Limited but Decisive:

e Muslims constitute ~17% of the population and influence over 60 Assembly
seats.

e Issues like minority protection, NRC/CAA, and communal polarization often
gain political traction.
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« Parties like RJD, AIMIM, and now JDU actively court Muslim voters.

e BJP, meanwhile, focuses on Hindu unity, emotional issues like Ram Navami
and “Shaurya Diwas".

Ill. Regional Identity — Importance of Geography in Politics:

Region Political Characteristics

Seemanchal Muslim-majority; AIMIM presence; Bengali-Urdu language
issues

Mithila Maithili identity, BJP influence among the middle class

Magadh/Bochpur | Heartland of Dalit-backward movement; Lalu-Nitish’s base

Champaran Gandhian symbolism; BJP dominance

IV. Has Development Displaced Identity Politics? — A Critical Review:
A. Rise of Development Politics — “Sushasan Model” under Nitish Kumar:

e The 2005-2015 era was termed as Bihar’s “Decade of Development”, with
major achievements in:

o Law and order (especially women's safety)
o Roads, electricity reaching rural areas

o Welfare schemes like Bicycle for Girls, Har Ghar Nal, Saat Nischay,
Mahadalit Mission
— These linked voting behavior with delivery of services, not just
caste.

B. Youth Voters and Issue-Based Politics:

« The younger generation prioritizes employment, education, migration, and
digital skills.

« Caste remains relevant, but economic aspirations are gaining ground.
Examples:

e RJD’s “10 lakh jobs” promise (2020)
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o BJP's “20 lakh employment” campaign (2024)
— Demonstrates how developmental issues coexist with caste politics in
electoral discourse.

C. Social Media and Image Politics:

e Modern voters look beyond caste and consider leaders’ image,
communication, and charisma.

« Narratives like “Double-engine Sarkar” and digital outreach through
WhatsApp challenge traditional caste boundaries.

D. Development vs. Caste in Lok Sabha Elections — The Modi Factor:
1. Breaking Caste Barriers Through Leadership Appeal:

« Modi’s national image as a “Vikas Purush” (development man)
transcended caste equations.
Example:

e In 2019 Lok Sabha elections, NDA won 39 out of 40 seats in Bihar

o BJP gained support from Yadav, Dalit, and EBC voters — traditionally aligned
with RJD/JDU

2. Central Schemes with Universal Appeal:

e PM Awas Yojana, Ujjwala, Jan Dhan, PM-Kisan reflected the “Sabka Saath,
Sabka Vikas” narrative.
— Voters began to identify as beneficiaries, not just caste groups.

3. Winning Despite Caste Equations — Changing the Narrative:

e In 2024, BJP fielded candidates who were not favored by caste logic, but
Modi’s popularity ensured their victory.
— Caste politics remains, but its decisive influence is declining.

Yet, caste hasn’t vanished:
« Candidate selection and alliances are still caste-centric

o Caste census (2023) reignited debates on social justice vs. development in
the 2024 elections

Conclusion:
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Caste remains a vibrant and active force in Bihar’s politics — it is still the key to
power.
While development may knock on the door, caste often holds the key.

Despite notable progress through schemes and infrastructure, identity politics
(caste, religion, region) remains the backbone of strategy.

However, the Modi brand of leadership and development-oriented politics have
introduced a shift in voter mindset — from “Who am /7"to “What do / get?” and
“What does the future offer?”

Bihar’s politics is slowly moving from identity to opportunity — the transition is
slow, but it could be transformative.

b. Explain the structure of Lok Sabha, its functions and its importance as the
first house. Under what circumstances does this house have special rights over
Rajya Sabha?

Introduction:

India is a constitutional democracy, where the Parliament is the supreme
legislative body.

Among its two Houses, the Lok Sabha (House of the People) is considered the
Lower House, but it holds a superior democratic status as its members are directly
elected by the people.

It functions not only as the core of the legislative process, but also ensures
executive accountability, financial oversight, and acts as a pillar of constitutional
balance.

Hence, it is often referred to as the “First House”, with certain exclusive and
extensive powers over the Rajya Sabha.

1. Structure of the Lok Sabha:

Element Description
Relevant Articles Articles 81 to 104
Maximum Strength 552 Members
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(530 from states, 20 from Union Territories,
and 2 nominated — now discontinued)

Current Strength 543 elected members (as per 2024
elections)
Tenure 5 years (Article 83), but can be

dissolved earlier by the President

Election System Direct elections, First-Past-The-
Post (FPTP) system

Speaker Presiding officer, elected by the
House

2. Major Functions of Lok Sabha:
A. Legislative Functions:

« Bills can be introduced in either House (except Money Bills)

e In case of disagreement with Rajya Sabha, a Joint Sitting can be convened
B. Financial Functions:

« Money Bills can only be introduced in Lok Sabha

« Rajya Sabha can only suggest amendments within 14 days, but cannot reject
them

C. Control Over Executive:

e Prime Minister and Council of Ministers are collectively responsible to
Lok Sabha

e Instruments like No Confidence Motion, Question Hour, Adjournment
Motions ensure accountability

D. Deliberative and Disciplinary Functions:
« Initiation of President’s impeachment
o Formation of special inquiry committees, examination of reports
o Disciplinary actions including suspension of MPs

3. Importance of Lok Sabha as the First House:
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A. True Representative of the People:

e As members are directly elected by citizens, it reflects the democratic will of
the people

B. Financial Supremacy:

o Exclusive control over Money Bills, taxation, budget makes it financially
most powerful

C. Executive Accountability:

o The government is formed and survives on the confidence of the Lok
Sabha

o If Lok Sabha withdraws support, the government collapses
D. Role in Constitutional Amendments:

e Although both Houses pass constitutional amendments, Lok Sabha’s larger
membership gives it greater weight

4. Special Powers of Lok Sabha over Rajya Sabha:

Situation Special Power of Lok Sabha

Money Bills (Article 110) Can only be introduced in Lok Sabha; Rajya Sabha
can only suggest amendments within 14 days

Confidence / No Can only be moved in Lok Sabha; can lead to fall of
Confidence Motions the government

Accountability of PM & Only accountable to Lok Sabha; Rajya Sabha
Council of Ministers cannot remove the government

Passing the Union Budget Lok Sabha'’s approval is mandatory and binding

President’s Rule (Article If Rajya Sabha is not in session, Lok Sabha can
356) approve within 2 months
Conclusion:

The Lok Sabha is the backbone of India's parliamentary democracy.
It is the mirror in which the nation sees its democratic aspirations and evolving
political consciousness.
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Governments are formed and dissolved in this House, and it exercises real control
over the executive and finances.

In terms of its structure, functioning, and powers, Lok Sabha is not just a legislative
chamber, but the most dynamic and impactful institution in Indian democracy.

4.a Niti Aayog's Multidimensional Poverty Index
Introduction

India has traditionally identified poverty using income-based thresholds (e.g.,
332/%47 per day).

However, poverty is not merely the absence of income but also includes deficiencies
in education, health, and living standards.

Recognizing this broader reality, NITI Aayog launched the Multidimensional
Poverty Index (MPI) in 2021, based on global methodology developed by the
UNDP and the Oxford Poverty & Human Development Initiative (OPHI).

Structure of the Multidimensional Poverty Index (MPI)

Three Core Dimensions and Ten Indicators

Dimension Indicators

Health Nutrition, Child Mortality

Education Years of Schooling, School Attendance

Standard of Electricity, Sanitation, Drinking Water, Cooking Fuel, Housing,
Living Assets

Each individual is evaluated on a scale from 0 to 1, based on deprivations in these 10
indicators.
The MPI score is calculated as a weighted average of these deprivations.

India's Status (NITI Aayog MPI Report 2023)
Key Findings:

2015-16 MPI Rate: 29.17%

e 2019-21 MPI Rate: 14.96%
« Approximately 130 million people exited multidimensional poverty

» While rural poverty remained higher, the rate of improvement in rural areas
was also faster
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Top Performing States:

State MPI Reduction

Bihar From 51.89% to 33.76%

Uttar Pradesh From 37.68% to 22.93%

Madhya Pradesh | From 36.65% to 20.65%

These improvements reflect the effective implementation of targeted welfare
schemes and last-mile service delivery.

Significance of MPI

1. Holistic Approach
Goes beyond income to cover all key aspects of human development.

2. Policy Relevance
Enables targeted policymaking through district-level disaggregated data.

3. Global Comparability
Aligns India’s data with Global MPI, aiding in international benchmarking.

4. Progress Towards SDG-1
Allows continuous assessment of India’s efforts toward Sustainable
Development Goal 1 (No Poverty).

Challenges and Limitations

Issue Explanation

Data Gaps Time lag in NFHS-5 survey affects timely analysis
Inter-State Differences in socio-economic contexts limit direct
Comparability comparisons

Urban Bias Current MPI framework is more rural-focused

Lack of Income MPI does not incorporate monetary income as a direct
Indicator factor
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Government Efforts Impacting MPI Indicators
« POSHAN Abhiyan (nutrition)

Jal Jeevan Mission (clean water)

o PM Awas Yojana (housing)

Saubhagya and Ujjwala Yojana (electricity and cooking fuel)

PM-KISAN (financial support to farmers)
These schemes have directly contributed to improvements across MPI indicators.
Conclusion

India’s Multidimensional Poverty Index, spearheaded by NITI Aayog, marks a
crucial step toward inclusive and human-centric development.

It captures the complex realities of deprivation more effectively than income-based
measures and helps steer evidence-based, people-oriented policies.

The MPI is not just a data point — it represents real lives, real challenges, and the
hope of those waiting for inclusive development.

b. Due to forest fires in California
Introduction

California, a western state of the United States, experiences severe and frequent
wildfires every year.

These fires are especially destructive during summer and autumn months, causing
significant damage to ecosystems, human life, and the economy.

In recent years, wildfire incidents have escalated rapidly:

e 2020: Over 9,900 fires
e 2023: More than 7,500 incidents

o 2025: A catastrophic wildfire in Los Angeles has resulted in multiple fatalities,
structural damage, and thousands of acres of land burned.

Major Causes of Wildfires in California

1. Climate Change
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e Rising temperatures, declining rainfall, and prolonged drought conditions
e Forests dry out more easily, making them highly flammable
e A hotter and drier California directly increases wildfire risk
2. Santa Ana Winds
e Hot, dry, and strong winds that descend from the mountains

» Intensify the speed and spread of wildfires by fanning flames across large
areas

3. Human-Induced Factors

o Sparks from electric poles, campfires, discarded cigarettes, and other
accidental causes

o Power utility companies like PG&E have been held responsible for negligence
leading to several major fires

4. Urban-Wildland Interface
« Expansion of human settlements near forest boundaries

e Increases both the likelihood of fires starting and the risk to human life and
property
"Man and fire are now neighbors in California"
5. Poor Forest Management

o Accumulation of dry leaves, dead trees, and shrubs raises the fuel load

e Lack of proactive measures like controlled burning (prescribed fire) worsens
the situation

6. Electrical Infrastructure Failures
e Aging and exposed electric lines often spark fires during high winds
e Many wildfires have been traced back to power line malfunctions
7. Mega Drought Conditions

o Western U.S. has faced long-term drought, leading to extremely dry soil and
vegetation

e Thisis a chronic, climate change-linked factor that fuels wildfires
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Impact of Wildfires

Sector Impact

Environment | Loss of forests, biodiversity decline, release of greenhouse gases

Economic Billions in property damage, rising insurance premiums

Social Mass displacement, mental health issues, respiratory and health
crises due to smoke

Global Negative impact on climate, increased carbon emissions

Control and Management Measures

Measure Description

Prescribed Burning Controlled fires to remove potential fuel before
wildfires occur

Forest Thinning Removal of dry brush and excess vegetation

Alert Systems Use of Red Flag Warnings, satellite-based real-time
monitoring

Utility Company Hefty fines on companies like PG&E for negligent

Accountability practices

Revised Building Codes Mandatory use of fire-resistant materials in high-
risk zones

Conclusion

Wildfires in California are not merely local disasters, but a reflection of global
climate imbalance and human negligence.

Addressing them requires a coordinated approach involving technology, policy
reform, and public awareness.

Only through proactive and integrated measures can California reduce the frequency
and severity of these fires and set an example for global climate resilience.
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c. Possibilities of hydropower in Bihar
Introduction

Hydropower is a green, renewable, and low-emission source of energy that is
being increasingly prioritized in India to achieve energy diversification and climate
goals.

In Bihar, where energy demand is rapidly rising, the potential for hydropower
generation depends largely on geography, river availability, and regional
cooperation.

Hydropower Potential in Bihar

1. Rich River Network

Bihar is endowed with rivers like Ganga, Kosi, Gandak, Son, Bagmati, Punpun,
Kamla Balan, and Ghaghara.

These rivers, with their steady flow and suitable gradient, offer opportunities for
small hydropower projects.

2. Scope for Small Hydro Projects (SHPs)

According to the Ministry of New and Renewable Energy (MNRE), Bihar has an
estimated SHP potential of 150-200 MW.

Currently, several small projects are proposed in districts such as Nalanda, Rohtas,
Bhagalpur, Katihar, and Sitamarhi.

3. Cross-Border Opportunities with Nepal

Nepal's Kosi and Gandak river basins hold significant hydropower potential.
Through India-Nepal agreements on Kosi and Gandak, Bihar can benefit from
shared hydropower resources.

Examples include: Arun lll, Upper Kosi, and Budhigandaki projects.

4. Integrated Flood Control and Power Generation

Annual flooding in Bihar is a major issue.

Developing multi-purpose river projects for both flood management and energy
production can offer dual benefits.
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5. Suitability for Rural Electrification

Small hydropower plants can provide off-grid power to remote and hilly areas.

A hybrid model combining solar and hydro power may be ideal for Bihar's energy
needs.

Key Challenges to Hydropower Development in Bihar

Challenge Description
Low Geographical Gradient Being a flat region, large dams are less feasible
Monsoon Dependency Seasonal rainfall leads to inconsistent river flows

Lack of Technical and Financial | Requires significant capital and technical
Resources expertise

Social and Ecological Concerns | Displacement, land acquisition, and
environmental impacts

Policy Coordination Gaps Issues in centre-state and inter-state water
sharing arrangements

Solutions and Strategic Directions

1. Promotion of Small Hydro Projects (SHPs)
e Bihar may be granted special status under MNRE's SHP Policy
e Public-Private Partnership (PPP) models can be adopted

2. Strengthening India-Nepal Cooperation

« Bilateral agreements should be enhanced for power imports and joint
investments

3. Green Funding and CSR Investment

e As climate-friendly initiatives, hydropower projects can attract funding from
Green Climate Fund, World Bank, and CSR initiatives

4. Multi-Purpose Project Development

« Integrating irrigation, flood control, and energy generation into a single
approach
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5. Community Participation and Social Inclusion

e Encourage local community-based micro-hydro units

« Prioritize energy supply to schools, health centers, and panchayat buildings
Conclusion

While Bihar’s hydropower potential appears limited due to geographical
constraints, with local resource utilization, regional collaboration, and policy
innovation, the state can move towards energy self-reliance and sustainable
development.

Hydropower may not be the sole solution, but it can be an integral part of Bihar's
clean and decentralized energy future.

d. Mudra Yojana has promoted entrepreneurship and inclusiveness. Review
Introduction

The Pradhan Mantri MUDRA Yojana (PMMY) was launched in 2015 to promote
self-employment and support micro and small enterprises, especially those
excluded from the formal banking system.

The scheme aims to foster inclusive entrepreneurship by offering collateral-free
loans.

In 2024, its structure has been expanded and strengthened to support a broader
range of enterprises.

Updated Structure of PMMY (2024)

Category | Loan Limit Priority Level

Shishu Up to 350,000 Highest Priority

Kishore 350,001 to %5 lakh | High Priority

Tarun %5 lakh to %10 lakh | Medium Priority

Tarun Plus | 10 lakh to ¥20 lakh | Lowest Priority

— This classification reflects the government's focus on encouraging new and small-
scale enterprises at the grassroots level.
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Role of PMMY in Promoting Entrepreneurship

1. Growth in Self-Employment
e Over 43 crore (430 million) loans sanctioned
o More than ¥24 lakh crore disbursed till date

e In 2024, the “Tarun Plus” category enables medium-sized micro enterprises
to scale up

2. Empowerment of Women and Youth Entrepreneurs
o Over 70% of beneficiaries are women

« Young entrepreneurs are now investing in tech startups, food trucks,
tailoring units, and agri-based micro enterprises

3. Boost to Rural Entrepreneurship and Economic Self-Reliance
o Around 60% of MUDRA loans have gone to rural areas

« New ventures have emerged in millet processing, poultry farming,
fisheries, etc.

Contribution to Inclusivity

Aspect Description

SC/ST/OBC Beneficiaries | Over 60% of beneficiaries belong to backward and
marginalized communities

Financial Inclusion Linked with Jan Dhan, UPI, e-RUPI platforms

Women Participation Significant growth in women-led micro enterprises

Formalization of Informal | Informal businesses are being integrated into the
Sector formal financial system

Challenges and Criticism

Issue Analysis
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Rising NPA Rates In some sectors, NPA ranges between 9-12%; a robust
credit scoring system is needed

Misutilization of In many cases, loans are diverted towards personal

Loans expenses rather than business use

Limited Impact Lack of robust monitoring mechanisms to track long-term
Tracking success of ventures

Skill Deficiency Many beneficiaries lack prior entrepreneurial training or

business skills

Reforms and Strategic Solutions

¢ Loan + Skill Model: Link with PMKVY (Pradhan Mantri Kaushal Vikas
Yojana)

e Credit + Mentorship: Partnership with institutions like NSIC, NIESBUD

o Develop a Micro-Credit Rating System for better risk management

e Launch of a dedicated Women Entrepreneurship Accelerator Scheme
Conclusion

The Pradhan Mantri MUDRA Yojana has not only financed micro-level
entrepreneurship in India but also enabled inclusive growth by integrating
marginalized communities into the economic mainstream.

It has empowered individuals to transform small ideas into sustainable businesses.
The introduction of “Tarun Plus” in 2024 signals the government’s intent to focus
not just on startup support but also on enterprise continuity and scalability.

e. Characteristics of agro-climatic divisions of Bihar
Introduction

In an agrarian country like India, the success of agriculture largely depends on
climate, soil, rainfall, and topography.
Based on these factors, the country and its states are divided into Agro-Climatic
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Zones, to facilitate location-specific crop planning and resource management.
In Bihar, due to its geographical spread, rainfall patterns, and soil diversity, the
state is divided into three major agro-climatic zones.

Classification of Bihar’s Agro-Climatic Zones
(As per NITI Aayog and ICAR - Indian Council of Agricultural Research)
1. North-Western Alluvial Plains Zone

Districts: West Champaran, East Champaran, Gopalganj, Siwan, Saran, Muzaffarpur,
Vaishali, Sitamarhi
Characteristics:

o Climate: Sub-humid, temperate

« Rainfall: 1,000-1,200 mm

o Soil: Deep alluvial, highly fertile

« Major Crops: Rice, maize, wheat, sugarcane, tobacco

« Farming System: Mixed cropping, tube well irrigation

2. North-Eastern Alluvial Plains Zone

Districts: Darbhanga, Madhubani, Supaul, Purnea, Kishanganj, Araria, Katihar,
Saharsa, Madhepura
Characteristics:

o Climate: Humid and sub-tropical

« Rainfall: 1,200-1,600 mm (highest in the state)

e Soil: Sandy loam, flood-prone

« Major Crops: Rice, jute, makhana (fox nut), sugarcane

o Special Farming: Makhana cultivation, fishery, and jute-based systems

3. South Bihar Alluvial Plains Zone

Districts: Patna, Bhojpur, Nalanda, Gaya, Aurangabad, Rohtas, Jehanabad, Arwal,
Bhagalpur, Munger
Characteristics:
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« Climate: Hot and dry summer, cold winter

« Rainfall: 900-1,1700 mm

e Soil: Medium-depth alluvial, sometimes alkaline

« Major Crops: Wheat, gram, lentil, oilseeds, vegetables

e Special Farming: Irrigation-based summer farming, pulses and oilseed

promotion

Key Characteristics of Bihar’s Agro-Climatic Zones

Feature

Description

Diversity

Climate, soil, and rainfall require diverse agricultural
strategies

Flood and Drought

North faces floods, while South suffers drought — dual
approach needed

Irrigation Imbalance

Northern Bihar relies on groundwater; Southern regions
depend on canals

Crop Variety

Along with rice and wheat, makhana, jute, vegetables,
and pulses are prominent

Traditional-Scientific
Blend

A mix of indigenous practices and modern techniques
is evident

Importance and Impact

o Enables location-specific agricultural policies

e Helps in agricultural risk management (drought, flood, etc.)

e Supports crop insurance, solar irrigation, and water conservation schemes

tailored by zone

o Guides formation of Farmer Producer Organisations (FPOs) based on zonal

cropping patterns

Challenges

o Climate variability and irregular rainfall
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» Excessive flooding in certain northern districts

« Drought and soil alkalinity in South Bihar

e Uneven irrigation infrastructure across regions

o Lack of scientific awareness and farmer training
Conclusion

The agro-climatic zones of Bihar reflect the state's natural diversity and
agricultural potential.

By aligning crop planning, irrigation policies, and agricultural innovation with
these zones, Bihar can move toward sustainable agricultural development and
farmer prosperity.

5. a The expanding maritime sector brings opportunities and challenges for
India. Analyse the statement.

Introduction

India, with a 7,500 km long coastline, 12 major and over 200 non-major ports, and a
location at the crossroads of major international trade routes, holds a strategically
advantageous position in the global maritime landscape.

The expansion of India’s maritime sector — driven by infrastructure development, the
blue economy, international trade, and geopolitics — presents enormous
opportunities but also complex challenges that demand a balanced and strategic
approach.

Opportunities in the Expanding Maritime Sector

1. Economic Growth and Trade Facilitation

« Around 95% of India’s trade by volume and 70% by value is carried through
maritime transport.

* Port modernization (under Sagarmala and PM Gati Shakti) is boosting trade
efficiency.

2. Blue Economy Potential
» Encompasses fisheries, aquaculture, marine biotechnology, coastal tourism, seabed
mining, and offshore renewable energy.

www.resultmitra.com




Result Mitra (fésTee &1 &meit)- Most trusted IAS/PCS Institute

« Estimated to contribute $1 trillion to India’s GDP by 2035 (Economic Survey 2021-
22).

3. Employment Generation
« Port-led development, shipbuilding, logistics, and coastal industries can generate
millions of direct and indirect jobs.

4. Strategic and Geopolitical Leverage

« Control over key maritime routes in the Indian Ocean Region (IOR) strengthens
India's position as a net security provider.

« Initiatives like Sagarmala, SAGAR (Security and Growth for All in the Region) and
Indo-Pacific Oceans Initiative (IPOI) highlight India’s proactive role.

5. Inland and Coastal Shipping Expansion
* Reduces logistics costs, decongests roads and railways.
« National Waterways are being revived to promote eco-friendly transport.

Challenges Associated with the Maritime Sector

1. Infrastructure Deficiencies
» Many ports still lack world-class handling capacity, modern equipment, and
adequate hinterland connectivity.

2. Environmental Concerns
» Coastal erosion, pollution, and damage to marine biodiversity due to unchecked
development, oil spills, and overfishing.

3. Security and Piracy Threats
« Vulnerability to maritime terrorism, smuggling, piracy, and strategic threats from
rival navies (notably China's presence in IOR).

4. Geopolitical Pressures
« China's String of Pearls strategy, increasing influence in Sri Lanka and Indian Ocean
islands poses strategic challenges.

5. Regulatory and Institutional Gaps
» Fragmented governance across central and state agencies.
* Need for a comprehensive maritime policy and single-window clearance systems.

6. Climate Vulnerability
* Rising sea levels, cyclones, and unpredictable weather patterns threaten coastal
infrastructure and populations.

Steps Taken by India
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Initiative Objective

Sagarmala Project Port modernization, logistics parks, and coastal
community development

PM Gati Shakti Multimodal connectivity to ports and hinterlands
Deep Ocean Mission Exploration and sustainable use of deep-sea
resources

Maritime India Vision 2030 Roadmap for port-led development and global
competitiveness

Coastal Economic Zones Attracting foreign and domestic investment in port-
(CEZs) based industries
Indian Maritime Security Strengthening coastal security and surveillance

Strategy (IMSS)

Conclusion

The maritime sector holds the key to India's economic, strategic, and ecological
future. As a rising maritime power, India must not only navigate the oceans, but also
steer its policies with vision and vigilance. However, harnessing its full potential
requires addressing infrastructure, security, environmental, and policy-related
challenges in a coordinated and sustainable manner.

b. Outline the importance and challenges of MSMEs in the Indian
manufacturing sector. Also discuss the major provisions made for this sector in
Budget 2025-26.

Introduction

Micro, Small, and Medium Enterprises (MSMEs) are the backbone of the Indian
economy.

They play a vital role not only in employment generation, exports, and regional
development, but also in driving grassroots industrialization within the
manufacturing sector.

According to the Government of India, there are over 10 million registered MSMEs,
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contributing nearly 30% to India’s GDP and providing employment to over 60
million people.

Importance of MSMEs in the Manufacturing Sector
1. Contribution to Production Capacity

e MSMEs contribute nearly 45% of India’s total manufacturing output.
2. Employment Generation

« ltis the second-largest employer after agriculture, particularly in semi-urban
and rural areas.

3. Innovation and Flexibility

e MSMEs foster entrepreneurship, respond to local market demands, and
promote accountable, adaptable business models.

4. Participation in Exports

o MSMEs contribute over 48% of India’s total exports, especially in textiles,
gems and jewelry, food processing, machine tools, etc.

5. Support for Aatmanirbhar Bharat (Self-Reliant India)

o MSMEs are central to Make in India, Start-up India, and Skill India
initiatives.

Key Challenges Faced by MSMEs

Challenge Description

Limited Access to Estimated credit gap of around ¥20 lakh crore

Finance

Technological Lack of modern machinery, automation, and digitization

Backwardness

Market Access Weak presence in branding, marketing, and e-

Constraints commerce platforms

Informality A majority of MSMEs are still unregistered and
unorganized
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Regulatory Burden Complex compliance frameworks, GST filing, and
inspection systems

Slow Digital Adoption Hesitancy in embracing Industry 4.0 technologies

Key Provisions for MSMEs in Union Budget 2025-26

1. Revised MSME Classification

Category | Investment (New) | Turnover (New)

Micro Up to 2.5 crore Up to %10 crore

Small Up to %25 crore Up to %100 crore

Medium | Up to X125 crore Up to %500 crore

— This change allows larger MSMEs to benefit from government support, bringing
more enterprises into the formal economy.

2. Unified Digital Identity Platform - “One Nation One MSME ID”

« Integration of funding, credit scores, GST, and application links into a
single digital platform.

3. MSME Technology Upgrade Fund - ¥20,000 crore

o Aimed at boosting Industry 4.0 readiness, R&D, machinery modernization,
and automation.

4. “Vocal for Local” Branding Scheme

« Promotion of quality certification, Gl tagging, and e-marketing of MSME
products.

5. Expansion of Credit Guarantee Trust Fund

e Provision of collateral-free loans up to ¥50,000 crore, especially targeting
women and startups.

6. Cluster-Based Development — ¥12,000 crore allocation

e Support for regional MSME clusters in textiles, food processing, bamboo,
and handicrafts.

7. Strengthening of Udyam Assist Portal
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e Special drives to formalize and register unregistered MSMEs.
Conclusion

MSMEs are the foundation for implementing India’s manufacturing vision at the
grassroots level.

The Union Budget 2025-26 attempts to re-energize this sector with structural
support, targeted investments, digitization, and improved market access.

"MSMEs are not just industries, but the foundation of millions of Indian dreams
— dreams that the right policies can help shape and scale.”

6.a The food processing industry will not only be successful in preventing food
wastage but it will also.improve the living standards of farmers. In this context,
discuss the possibilities of food processing in India.

Introduction

Despite being a global leader in agricultural production, India continues to
grapple with the dual challenge of massive food wastage and low farmer income.
The Food Processing Industry (FPI) offers a comprehensive solution to both:

o |t converts waste into value, and

o Connects farmers with markets, better pricing, and employment
opportunities.

What is Food Processing?

Food processing refers to the transformation of agricultural produce into nutritious,
preservable, and commercially viable products.
Examples:

e Milk into cheese
e Tomatoes into sauce
¢ Wheat into biscuits

e Mangoes into juice
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I. Role of FPI in Reducing Food Wastage

1.

Extending Shelf Life

e Fruits and vegetables become storable and transportable, reducing post-
harvest losses

e India loses around 35-40% of fruits and vegetables annually due to spoilage

. Building a Value Chain

o Farmers sell processed products rather than just raw goods, gaining higher

returns

. Year-Round Supply

e Processing reduces seasonal dependency and ensures product availability
throughout the year

. Lower Environmental Stress

o Reduced wastage translates to less strain on land, water, and energy
resources

FPI's Role in Improving Farmers’ Livelihoods

. Better Price Realization

« Direct linkage to processing units reduces reliance on middlemen

e Models like contract farming and FPOs (Farmer Producer Organizations)
enable direct benefit

. Rural Employment Generation

« Creates jobs in packaging, cold storage, logistics, and processing

o Helps reduce rural-to-urban migration

. Women Empowerment

e Women participate actively in small-scale food processing: pickles, papads,
ready-to-eat items

. Export Opportunities
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e Processing adds export value to Gl-tagged, ethnic, organic, and herbal
products, expanding farmers’ global market access

India’s Food Processing Potential

Though India ranks second globally in agricultural production, its processing rate
remains low (~10%), highlighting untapped potential.

1. Abundant Raw Material
e High production of fruits, vegetables, milk, pulses, fish, grains
« Enables low-cost sourcing and scalability

2. Rising Domestic Demand

e Urbanization, rising incomes, and fast-paced lifestyles have increased demand
for processed, ready-to-eat food — especially among youth and metro
consumers

3. Export Growth Potential

« Surging international demand for ethnic, organic, and Gl-tagged Indian
food products
(e.g., mango pulp, basmati rice, frozen food, spices)

4. Non-Farm Rural Employment

e Processing units in villages create jobs and reduce migration
5. Reduction in Post-Harvest Losses (~¥90,000 crore/year)

o Directly enhances value realization and farmer income

6. Strong Policy Support from Government

Scheme/Initiative Objective

PM Kisan SAMPADA Yojana Mega Food Parks, Cold Chains, Agro-Processing

Clusters
PLI Scheme for Food Encourages investment, branding, and exports
Processing
Agri Infra Fund (AIF) Provides low-interest loans to FPOs and units
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(ODOP)

One District One Product Promotes processing of region-specific agri-

products

Technological and Startup Opportunities

e Integration of Al,
monitoring

loT, blockchain in traceability, cold chain logistics, and

e Emergence of smart food processing systems is transforming the industry

landscape

High-Potential Sectors

in Food Processing

Sector

Value-added Products

Dairy

Cheese, flavored milk, chocolates, yogurt

Fruits & Vegetables

Juices, jams, sauces, chutneys, dehydrated items

Meat & Fishery

Frozen fish, shrimp export, meat packaging

Grain-Based

Puffed rice, cereals, bakery items

Millets (Shree Anna)

Gluten-free, health-focused foods

Organic Foods

Premium export items, urban wellness markets

Challenges

Issue

Explanation

Irregular Raw Material
Supply

Fragmented landholding and unorganized supply
chains

Lack of Cold Storage &
Tech

Inadequate cold chain infrastructure, especially in rural
areas

Limited Farmer Access

Low awareness and training among small and
marginal farmers

Licensing & Quality
Standards

Difficulty in complying with FSSAI norms for rural

entrepreneurs
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Financing Constraints Limited access to working capital and formal credit
channels

Conclusion

The farmer must evolve from a producer to an income earner, and the Food
Processing Industry is key to this transition.

It acts as a bridge between agriculture and industry, converting perishables into
value, and connecting farmers directly to markets.

FPI not only reduces wastage, but also raises farmer incomes, dignity, and quality
of life, driving India towards a sustainable and inclusive agri-industrial economy.

b. Define cyclone and explain its types and stages of its origin. Discuss its
effects and explain why more number of cyclones occur on the eastern coast of
India as compared to the western coast?

1. Definition of Cyclone

A cyclone is a rotational atmospheric system in which winds rotate rapidly around
a low-pressure center.

— In the Northern Hemisphere, they rotate anticlockwise, and in the Southern
Hemisphere, clockwise.

2. Types of Cyclones

Type Description

A. Tropical Cyclones Form over warm oceanic regions, accompanied by
heavy rainfall and strong winds (e.g., 'Tauktae', 'Yaas',
'Amphan’)

B. Extratropical/Temperate Form in temperate zones due to the interaction of

Cyclones warm and cold air masses; relatively less destructive

C. Mini Cyclones / Localized, short-duration, and intense storms with

Tornadoes limited area impact
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3. Stages of Cyclone Formation (Tropical)
Tropical cyclones generally develop in the following stages:
1. Favorable Conditions:
o Sea surface temperature > 27°C
e High humidity, low-pressure region, presence of Coriolis force
o Absence of strong vertical wind shear
2. Cyclonic Disturbance:
e« Warm ocean causes evaporation — air rises — low-pressure center develops
« Coriolis effect induces rotational motion
3. Mature Cyclone:
e Wind speed > 119 km/h (Cyclonic Storm category)
o Well-defined “Eye of the Cyclone” forms
o Strongest winds occur in the “Eye Wall”
4. Decay:
e Once the cyclone hits land, the oceanic energy source is lost

o It weakens, but can still cause heavy rainfall and flooding

4. Impacts of Cyclone

Sector Impact

Human Life | Deaths, displacement, health crises

Housing Destruction of kutcha houses, need for temporary shelters

Infrastructure | Disruption in roads, electricity, and water supply

Agriculture Crop destruction, waterlogging

Economy Negative impact on GDP, increased insurance claims

Environment | Damage to vegetation, impact on marine ecosystems
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5. Why Are Cyclones More Frequent on India's Eastern Coast?

Reason Explanation

Warm Waters of Bay of | Higher sea temperatures provide energy for cyclone
Bengal formation

Geographical Structure | Bay of Bengal is shallow and semi-enclosed, intensifying
cyclonic activity

Location of States States like Bangladesh, Odisha, Andhra Pradesh lie in
cyclone trajectory path

Coriolis Force Cyclones in the Northern Indian Ocean drift northwest,
toward the eastern coast

Lesser Disruptive Western Ghats and Arabian Sea currents weaken
Factors cyclones on the west coast
Key Facts

e On average, 5-6 cyclones strike India annually

o Nearly 80% affect the eastern coast (West Bengal, Odisha, Andhra Pradesh,
Tamil Nadu)

e The western coast (Gujarat, Maharashtra, Kerala) experiences fewer and
weaker cyclones

Conclusion

Cyclones are a major natural disaster, whose geographic origin, social impact, and
economic costs must be thoroughly understood.

India’s eastern coastline, due to its geographical features, warm ocean currents, and
atmospheric conditions, is more vulnerable to cyclones.

To minimize damage, it is essential to strengthen forecasting systems, coastal

planning, disaster preparedness, and community awareness.

7.a ISRO's Chandrayaan Mission-4

Introduction
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India has successfully gathered critical information about the Moon'’s surface,
minerals, and presence of water ice through three lunar missions—Chandrayaan-1,
2, and 3.

The successful soft landing of Chandrayaan-3 in 2023 made India the first nation
to reach the lunar south pole, marking a historic milestone in global space
exploration.

ISRO is now preparing for Chandrayaan Mission-4, which is not just another
mission, but the foundation of a long-term lunar scientific strategy and a precursor
to future crewed space missions.

Proposed Features of Chandrayaan-4

(As per early ISRO indications; official name and complete technical details are yet to
be disclosed.)

1. Lunar Sample Return Mission

» To collect soil and rock samples from the Moon'’s surface and bring them back
to Earth

e This will be India’s first-ever sample return mission
2. Advanced Rover and Lander
e Upgradation of the lander-rover technology used in Chandrayaan-3

« Focus on building a rover capable of covering longer distances and a
lander with extended operational life

3. Deployment of Scientific Instruments

o Installation of permanent experimental tools on the lunar surface
(e.g., sensors, spectrometers, seismic monitors)

4. Possibility of International Collaboration

« Potential joint missions or technology sharing with agencies like NASA, JAXA,
and CNES

o Example: NASA's VIPER rover could indirectly provide technical insights to
ISRO

5. Preparation for Future Human Missions

o Strategic alignment with Gaganyaan, India’s first human spaceflight mission
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o Chandrayaan-4 may help assess viability of long-term human presence on
the Moon

Significance and Potential Benefits

Domain Contribution

Lunar Science Study of polar terrain, confirmation of water-ice, and
mineral exploration

Scientific Research In-depth analysis of lunar composition through sample
return

Human Mission Prep Evaluation of safe zones, temperature range, radiation
exposure

Technological Self- Mastery of soft landing, sample handling, orbiter-lander

Reliance coordination

Global Leadership Strengthens ISRO's position in the global “Moon Mission
Club”

Key Preparations by ISRO
o Development of HTLV (Heavy Lift Launch Vehicle)
o Design of re-entry vehicles and sample capsules

e Upgrades in deep space communication systems and lunar navigation
infrastructure

Potential Challenges

Challenge Description

Harsh Lunar Conditions Temperature extremes from —250°C to +120°C
Long-Distance Technical difficulties in deep space tracking and data
Communication transmission

Sample Handling Precision | Requires high accuracy and advanced containment
systems
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Financial Costs Likely to be among India’s most expensive space
missions

International Competition | Several other countries are advancing their own lunar
programs

Contribution to India’s Scientific Image and Self-Reliance
e India is transitioning from a spacefaring nation to a space leader

e Under the “Panch Pran” (Amrit Kaal) vision, this mission could symbolize
India’s rising status in global science

e ISRO's collaboration with DRDO, HAL, and private space startups will broaden
indigenous capabilities

Conclusion

Chandrayaan-4 marks the next chapter in India’s vision of science and
technology-driven nation-building.

It aims to establish a sustainable lunar presence and advance scientific inquiry.

This mission is not merely a technical milestone—it is a symbol of India’s aspiration
for space self-reliance, and a strategic leap toward becoming a leader in next-
generation lunar exploration.

b. Importance of biotechnology in agriculture sector
Introduction

Biotechnology is a technology that utilizes living cells and biological processes to
develop new products or methods beneficial to humanity.

In the agricultural sector, it is being used to achieve various goals such as crop
improvement, disease resistance, enhanced nutrition, and climate resilience.

"Agri-Biotech = Smart, Sustainable, and Resilient Agriculture”
Major Importance of Biotechnology in Agriculture

1. High-Yielding Crops
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o Genetically Modified (GM) crops like Bt Cotton have significantly increased
yield by providing pest resistance.

« Techniques like CRISPR gene editing are also enabling precise crop
improvements.

2. Pest and Disease Resistance

e GM crops can be engineered to develop internal resistance to specific
diseases.

e Use of biocontrol methods reduces dependency on chemical pesticides.
3. Climate Resilience

o Biotech helps develop crops that can withstand drought, high temperature,
or saline soils.

« Examples: Transgenic Rice, Drought-Tolerant Maize
4. Bio-fertilizers and Bio-pesticides
e Microorganisms like Rhizobium and Azospirillum aid in nitrogen fixation.

« Neem-based biopesticides provide eco-friendly alternatives to chemical
inputs.

5. Bio-fortified Crops (Nutrition Enhancement)
e Golden Rice (rich in Vitamin A),

e Iron-rich wheat, and Zinc-fortified rice are effective in combating
malnutrition.

6. Tissue Culture and Micropropagation

o Used for horticultural crops like banana, sugarcane, and potato to produce
disease-free and genetically uniform plants.

« Enables faster and high-quality plant multiplication.
7. Bio-processing and Agri-industrial Applications

e Crop residues can be processed into ethanol, biogas, compost, etc. through
biotechnology.

e Supports the "Waste to Wealth" initiative.

Biotechnology in Indian Agriculture: Policies and Initiatives
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Initiative

Objective

Biotech-KISAN Scheme

Farmer-scientist partnership for localized
agri-biotech solutions

National Biotechnology Development
Strategy (2020-25)

Focus on R&D for agricultural bio-
products

Agri Biotech Parks

Regional innovation hubs for agricultural
biotechnology

FSSAI + DBT Collaboration

Monitoring and safety assessment of
GM crops

Challenges in Agricultural Biotechnology

Issue

Explanation

Social and environmental concerns
around GM crops

Includes debates on food safety,
ecological impact

Complex regulatory frameworks (e.g.,
GEAC approval)

Multi-tiered, often slow process for
commercialization

Low awareness among farmers

Lack of training in biotech applications

Impact on traditional seeds and
biodiversity

Risk of narrowing genetic diversity

High technology costs

Often inaccessible to small and marginal
farmers

Conclusion

Biotechnology has the potential to make Indian agriculture more productive,

nutritious, environmentally sustainable, and economically viable.

Howeuver, it is equally important to maintain a balance between scientific

innovation and socio-environmental ethics to ensure long-term sustainability and

inclusive growth.

www.resultmitra.com




Result Mitra (fésTee &1 &meit)- Most trusted IAS/PCS Institute

c. Industrial Revolution 4.0
Introduction

Industrial Revolution 4.0 refers to the current phase of deep integration between
physical, digital, and biological systems.

Starting from the First Industrial Revolution (steam engine), it has evolved into an
era marked by Artificial Intelligence, Internet of Things (loT), automation, and
more.

It is often referred to as the era of “Smart Industry”.

Four Stages of Industrial Revolution

Phase | Key Feature Time Period
1.0 Steam engine, mechanical production | 18th century
2.0 Electricity and mass production 19th century
3.0 Electronics, IT, automation 20th century
4.0 Cyber-physical systems, Al, 10T 21st century

Core Technologies of Industrial Revolution 4.0

1. Artificial Intelligence (Al):
e Machines can simulate human thinking and decision-making
o Examples: Al chatbots, intelligent robots

2. Internet of Things (loT):
o Devices are interconnected and share real-time data
o Examples: Smart factories, smart homes

3. Big Data and Analytics:
e Analyzing vast data sets to support informed decision-making
o Used for demand forecasting, consumer behavior analysis

4. Cloud Computing:

e Remote access to data and computing resources
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5. Robotics and Automation:
e Use of automated machines in factories to reduce manual intervention
e Example: Automobile assembly lines
6. 3D Printing:
e Rapid production of customized products
7. Blockchain:
e Transparent and secure data management

o Especially useful in logistics and supply chains

Potential Impact of Industrial Revolution 4.0

Sector Impact

Industry Improved production efficiency, reduced waste, cost control

Employment | Job displacement in traditional roles; creation of tech-based jobs

Economy Higher productivity and enhanced global competitiveness
Education Rising demand for skill-based learning (Al, coding, data science)
Society New human-machine dynamics; digital divide concerns

Environment | Energy efficiency and promotion of green technologies

Relevance of Industry 4.0 for India
1. Foundation for Make in India 2.0:
e Promotes smart manufacturing and advanced production models
2. Supports Digital India Mission:
« Enhancing digital infrastructure and public services
3. Strengthens Startup Ecosystem:
« Encourages innovation in Al, 10T, robotics, and other frontier technologies

4. Skill Transformation for Employment:
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e Schemes like Skill India and PM Kaushal Vikas Yojana equip youth for
emerging jobs

5. National-Level Initiatives:
« National Strategy for Al by NITI Aayog
o SAMARTH Udyog for smart manufacturing adoption

¢ Production Linked Incentive (PLI) schemes for electronics and
semiconductor sectors

Challenges in India's Industry 4.0 Journey

Challenge Description

Skill Gap Workforce not adequately trained in new-age
technologies

Low Tech Adoption in Lack of capital and awareness hinders technology
MSMEs implementation

Digital Divide Urban-rural inequality in access to technology
Data Privacy & Vulnerability to data misuse and cyber threats
Cybersecurity

High Capital Requirement | Limited investment availability for innovation and
scaling

Conclusion

Industrial Revolution 4.0 is not just a technological shift but the beginning of a
human-technology symbiosis.

For a developing country like India, it has the power to transform growth models,
inclusivity, and global competitiveness—provided there is aligned focus on policy,
training, and investment.

It is a defining opportunity for India to leapfrog into a smarter and more sustainable
future.
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d. Asilomar Principles on Al
Introduction

The development of Artificial Intelligence (Al) is progressing at an unprecedented
pace. While this technology is simplifying human life, it also raises ethical, social,
and existential concerns.

In response to such concerns, a group of Al experts, scientists, and policymakers
came together in 2017 at the Asilomar Conference in California, USA, to frame a
set of 23 ethical guidelines known as the Asilomar Al Principles.

What are the Asilomar Al Principles?

These principles were proposed by the Future of Life Institute, and have been
endorsed by more than 1,000 scientists, experts, and Al companies worldwide.
They are grouped into three broad categories, comprising a total of 23 principles.

1. Research Issues

Principle Objective

Research Goal Al should promote human well-being

Science-Policy Link | Encourage dialogue between scientists and policymakers

Research Culture | Foster an open and collaborative research environment

Safety & Control Develop safe and predictable Al systems

2. Ethics and Values

Principle Objective

Human Rights Al must respect human rights

Non-subversion Al should not undermine social or political institutions
Privacy Al systems must prioritize data privacy

Shared Benefit Benefits of Al should be distributed globally

Avoidance of Arms Race | Avoid development of Al-based weapons and arms race

3. Long-term Issues
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Principle Objective
Capability Caution Avoid deploying Al before understanding its full
potential

Recursive Self-Improvement | Prevent uncontrolled self-improvement of Al

Alignment with Human Ensure Al goals align with human interests
Values
Human Control Humans must retain final decision-making authority

Why Are These Principles Necessary?

1. Unregulated Al Development:
Al is evolving beyond being a mere tool—now influencing decision-making and
control systems.

2. Threats to Jobs and Privacy:
Issues such as data surveillance, deepfakes, and algorithmic bias are becoming
increasingly serious.

3. Autonomous Weapon Systems:
Emergence of technologies like drones and killer robots (Lethal Autonomous
Weapon Systems - LAWS) pose security risks.

4. Risk of Superintelligence:
There is concern that Al may surpass human intelligence in the future, creating
challenges in control and governance.

India and the Asilomar Principles

Initiative Relevance to Asilomar Principles

NITI Aayog'’s Al Strategy (2018) | Mentions responsible and inclusive Al
development

IndiaAl Mission (2024) Emphasizes innovation alongside ethics
Personal Data Protection Act Addresses privacy, a core ethical concern
(2023)
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Al Ethics Guidelines (MeitY) Advocates for bias-free, transparent, human-
centric Al

Challenges in Implementation

Challenge Analysis

Lack of global consensus Not all countries accept or adopt the same
principles

Corporate priorities over Profit often takes precedence over responsibility

ethics

Weak enforcement No binding enforcement to ensure compliance

mechanisms

Innovation vs. Ethics Ethical regulation often seen as a barrier to
growth

Conclusion

The Asilomar Principles represent a landmark step toward ensuring that Al remains
safe, ethical, and human-centric.

Just as biotechnology required bioethics, Al too needs a clear ethical code of
conduct — to ensure it becomes a tool for empowerment, not a threat.

These principles emphasize the importance of international cooperation,
anticipatory governance, and value alignment, making them vital in shaping a
responsible future for Al.

e. Role of private sector in space sector
Introduction

India’s space program has traditionally revolved around ISRO, which has achieved
numerous indigenous milestones such as Chandrayaan, Mangalyaan, PSLV, and
GSLV.
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However, in light of evolving global demands, increasing innovation, and
technological dynamism, the Indian government has begun encouraging private
participation in the space sector.

From state monopoly to collaborative sky”is now the new direction of India’s space
ecosystem.

Expanding Role of the Private Sector — Key Dimensions
1. Launch Services and Rocket Manufacturing

e Startups like Skyroot Aerospace (Vikram-S) and Agnikul Cosmos are
pioneering indigenous rocket development.

o In 2022, India’s first private rocket, Vikram-S, was successfully launched.
2. Satellite Development and Data Services

« Startups such as Pixxel, Dhruva Space, and SatSure are working on Earth
observation, GIS, and meteorological services.

« The private sector is now involved in cloud-based satellite data processing and
analytics.

3. Logistics and Space Infrastructure

e Future domains like space stations, space tourism, and LEO-based internet
services (Starlink-like models) offer vast potential for private players.

4. Defence and Strategic Applications

o Collaborations with ISRO and DRDO in defence space missions, border
surveillance, and intelligence from satellites using Al and big data analytics.

5. Innovation and Startup Revolution

e Over 150 space startups in India with more than 1,000 crore in private
investments.

e Many startups emerging from premier institutions such as IITs and lISc.

Policy Reforms and Government Support

Initiative Objective
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IN-SPACe Indian National Space Promotion and Authorization Center —
(2020) Enables private access to ISRO facilities and support

New Space Encourages private investment, autonomy, and FDI

Policy 2023

Future Plans Space parks, PPP model, space tech clusters, and industrial hubs

Major Indian Space Startups (2024)

Startup Core Area of Work

Skyroot Rocket launch services (Vikram Series)

Agnikul Cosmos | Customized rockets (Agnibaan)

Pixxel High-resolution Earth imaging

Dhruva Space Satellite design and launch solutions

Bellatrix Space propulsion systems

Benefits for India

Sector Benefits

Technological Innovation Competitive ecosystem brings cost-efficiency and
quality enhancement

Infrastructure Growth Boost in satellite and rocket manufacturing
capacity
Economic Opportunity Goal to increase India’s share in global space

economy to $100B by 2030

Employment and Skill New jobs in engineering, data analytics, Al,
Development robotics
Global Diplomacy Private firms can support space diplomacy (e.g.,

Amazon Kuiper, SpaceX)

Challenges and Analysis
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Challenge Analysis

Regulatory Ambiguity | The much-needed Space Activities Bill is still pending

Technology Transfer Transfer of key ISRO technologies to private firms is

Delays slow

Security and Data Need for strict standards in the use and sharing of

Privacy satellite data

Investment Risks Launch failures or regulatory hurdles make investors
cautious

Global Competition India faces stiff competition from giants like SpaceX
and Blue Origin

Conclusion

The growing participation of the private sector in India's space domain has the
potential to transform the country into a global space superpower—provided that
there is alignment among policy, innovation, and investment.

This transformation is not merely technological—it signifies a broader expansion of
economic, scientific, and strategic capabilities.

A collaborative model between public institutions like ISRO and a thriving private
ecosystem will define the next chapter in India’s space journey.

8.a What is meant by quantum technology? Discuss its possible applications
and consequences.

Introduction:

Quantum Technology is one of the most revolutionary concepts in modern science,
with the potential to transform the future of communication, security, computing,
and energy.

It is based on the principles of quantum mechanics, which study the behavior of
atomic and subatomic particles.

Core principles of Quantum Mechanics:
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e Superposition

« Entanglement

e Quantum Tunneling
e Wave-Particle Duality

"Quantum Technology is not just faster computing, it's a different way of
processing reality."

Domains of Quantum Technology:
A. Quantum Computing
e Uses Qubits (Quantum Bits) instead of classical bits (0/1)
e Processing speed increases exponentially
e Examples:
o Shor's Algorithm — Prime factorization in polynomial time
o Grover's Algorithm — Faster database search
B. Quantum Communication
e Quantum Key Distribution (QKD): ensures 100% secure data encryption
« Any interference changes the quantum state — making tampering detectable
o Example: BB84 Protocol (first practical QKD model)
C. Quantum Sensing & Metrology
e Used in magnetometers, gravimeters, and atomic clocks
« Enables ultra-sensitive and precise measurements at the nanoscale
D. Quantum Materials & Simulators

e Includes new materials like superconductors, spintronics, Bose-Einstein
Condensates

e Used for modeling complex reactions (e.g., protein folding, drug design)
Major Applications of Quantum Technology:
1. Quantum Computing

« Billions of times faster than classical computers
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Useful in complex simulations, drug discovery, weather forecasting

Examples: Quantum prototypes developed by IBM, Google, TCS

2. Quantum Communication

Enables 100% secure data transfer via QKD

India conducted its first QKD-based secure communication in 2021 (ISRO-
DRDO)

3. Quantum Sensors

Ultra-precise sensors

Applications in defense, geology, and healthcare

4. National Security and Cyber Defense

Used for military encryption, satellite communication, and anti-hacking shields

DRDO and ISRO are actively working in this area

5. Agriculture and Environment

For climate modeling, accurate weather forecasting

Soil quantum mapping, crop pattern analysis

India’s Initiatives in Quantum Technology:

Initiative Description

National Quantum Mission (NQM), 2023 | ¥6,000 crore investment, timeline

2023-2031

Quantum-enabled Science & Technology | Led by the Ministry of Science and
(QUEST) Technology

ISRO-DRDO collaboration Applications in security and

communication

[ITs, IISERs, TIFR Leading research institutions
Private Sector Startups like TCS, Infosys, QNu Labs are
active

India vs USA/China — A Comparative Overview
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Mission

phase

Component / India USA China
Country
Policy Launch 2023 (NQM) 2018 (National 2016 (13th Five-Year
Quantum Initiative | Plan)
Act)
Government %6,000 crore $1.2 billion (2018- | $15+ billion (state +
Investment (~$750M) 2028) central)
Key Institutions DST, DRDO, DARPA, NIST, USTC, Alibaba, Baidu,
ISRO, IITs, IISERs | Google, IBM, CAS
Microsoft
Quantum 50-1000 qubits | IBM: 433 Qubit, Jiuzhang &
Computing target Google: Sycamore | Zuchongzhi (Photon-
53 Qubit based)
Quantum QKD trials (ISRO | Q-NET by DARPA World's 1st Quantum
Communication + DRDO) Satellite (Micius)
Quantum Satellite | Proposed NASA research Already launched

(2016)

Research Output

1000+ papers,

Global leader in

Rapid growth due to

still in early patents state support
stage
Human Resources | Capacity High-skill & Dedicated Quantum
building in academia-industry | Labs & university
progress linkage network
Global MoUs with EU, | NATO, Five Eyes Russia, EU Labs
Collaboration Japan, Israel Group

Key Analysis

Potential Risks and Challenges:

1. Threat to Current Cybersecurity Infrastructure

o Quantum computers could break existing RSA encryption

o Banking, internet security, and military data may become vulnerable
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2. Strategic Imbalance
e Early adopters of quantum tech could dominate the digital world
e May result in a "Quantum Divide”

3. High Cost and Complexity

« Requires cryogenic temperatures, heavy investment, and highly skilled
scientists

e Not yet suitable for mass application in countries like India
4. Ethical and Policy Questions

e Issues related to privacy, surveillance, and military misuse

e Who decides the ethical use of such a powerful technology?
Conclusion:

Quantum technology is the foundation of the future, capable of redefining the way
we handle information, security, and scientific inquiry.

India has initiated timely investments, but it is essential to integrate regulatory,
ethical, and strategic dimensions in parallel.

"The country that understands quantum today will control the world of
tomorrow."

b. River linking project can prove to have multi-dimensional impacts. Will it
contribute to flood management in Bihar? Give reasons in support of your
answer.

Introduction:

India is among those countries where the availability and distribution of water
resources is highly uneven — some regions are flood-prone, while others face
drought.

To address this imbalance, the National Water Development Agency (NWDA)
conceptualized the “River Interlinking Project.”

This project proposes a total of 30 links, aiming to connect 14 Himalayan and 16
Peninsular rivers.
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Major River Interlinking Projects in India - With Rivers and Objectives

1. Ken-Betwa Link Project

Details Information

States Madhya Pradesh — Uttar Pradesh

Rivers Linking Ken river (Bundelkhand) with Betwa

Objective | Irrigation, water supply, and flood control in Bundelkhand region

Status Approved by Cabinet in 2021; 344,605 crore estimated cost; work
initiated

Note: This is the first National River Interlinking Project approved by both the central
and state governments.

2. Par-Tapi-Narmada Link

Details Information

States Maharashtra — Gujarat

Rivers Par, Tapi, and Narmada rivers (Western Ghats)

Objective | Irrigation and water supply in South Gujarat

Status DPR prepared; halted due to local opposition

3. Damanganga-Pinjal Link Project

Details Information

States Maharashtra — Gujarat

Rivers Linking Damanganga with Pinjal river

Objective | Water supply to Mumbai Metropolitan Region

Status DPR completed; work underway

4. Kosi—-Mechi Interlink Project (Bihar)

Details Information
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State Bihar

Rivers Linking flood-prone Kosi river with Mechi river

Objective | Flood control and optimal water use

Status Initiated by Bihar government in 2020; central support awaited

5. Godavari-Krishna-Pennar-Cauvery Link

Details | Information

States Andhra Pradesh, Tamil Nadu, Karnataka

Rivers Surplus water from Godavari transferred to Krishna, then to Pennar and
Cauvery

Objective | Water supply to drought-prone regions of South India

Status DPR under preparation; inter-state consensus pending

Note: This is the largest proposed interlink network with a 4-step river link chain.

6. Mahanadi-Godavari Link Project

Details Information

States Odisha — Andhra Pradesh

Rivers Linking Mahanadi to Godavari

Objective | Irrigation, flood control, and benefit to downstream states
Status Proposed; DPR process underway

Total Proposed River Links by NWDA (as of 2024):

Region

Number of Links

Himalayan Region | 14

Peninsular Region | 16

Total

30 Link Projects
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Objectives of the River Interlinking Project:

Transfer surplus water from flood-prone areas to drought-hit regions
Increase irrigation capacity

Provide drinking water

Promote inland water transport

Tackle both floods and droughts effectively

Multidimensional Impacts of the River Linking Project:

1. Improvement in Water Management:

Divert water from flood-prone areas (like Bihar, Assam) to drought-prone areas
(like Bundelkhand, Marathwada)

Enable decentralized rainwater storage and regulation
Example: Kosi—-Mechi link, Ken—-Betwa link

2. Agriculture and Food Security:

Expansion of irrigated land — higher crop productivity and multi-cropping
systems

Reduced dependence on monsoons — more assured irrigation
Estimates: Could enable irrigation over 35 million hectares additionally

3. Inland Water Transport:

Develop affordable, eco-friendly transportation via river networks

Boost cargo movement, trade, and passenger services

4. Rural Employment and Economy:

Employment generation through construction, irrigation, and agricultural

expansion

Alignment with schemes like PM Gati Shakti and Sagarmala

5. Flood-Drought Mitigation (Disaster Management):

Controlled water diversion helps mitigate both floods and droughts

Improved reservoir and early warning system management
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Concerns and Criticisms:

Environmental Impact:

Issue Description

Ecological imbalance Affects wetlands, wildlife, and fish biodiversity

Deforestation and Reservoirs and canals affect thousands of hectares

biodiversity loss of forest land

Disruption in river flow Reduces downstream water, causes pollution and
disrupts aquatic life

Social and Rehabilitation Issues:

o Estimated displacement of over 1.5 lakh people (Ken—Betwa case)

« Complex challenges of land acquisition, compensation, and rehabilitation
Interstate/International Disputes:

e River ownership disputes among states (e.g., Tamil Nadu vs Karnataka -
Cauvery case)

« Potential for water-sharing tensions with Nepal, Bangladesh
Economic Viability:

e Project cost estimated to exceed %5 lakh crore

o Cost-benefit analysis not equally favorable for all regions
Neglect of Alternative Solutions:

e Localized solutions like rainwater harvesting, groundwater recharge, and
watershed management should also be prioritized

Bihar and River Interlinking — A State in Need of Relief
Flood Context in Bihar:
e Around 76% of Bihar's land is flood-affected
e Annual floods from rivers like Kosi, Gandak, Bagmati, Ghaghara, Budhi Gandak

o Severe impacts on crops, lives, livestock, infrastructure, and migration
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Potential Contribution of River Interlinking to Bihar:
1. Controlled Flow of Excess Water:

e Projects like Kosi-Mechi, Ganga—Gandak, and Ghaghara—Yamuna can divert
floodwaters

e Could reduce pressure during high river discharge
2. Water Balance and Additional Irrigation:

o Diverted floodwater can be stored or sent to southern regions for irrigation
3. Multi-state Water Management Cooperation:

e Basin-level approach can address inter-state issues like floods
Example: Collaboration among UP, Bihar, and Nepal on Gandak river

4. Transforming Floodwater into a Resource:
« Opportunity to manage, store, and reuse floodwater effectively
5. Dual Solution for Flood and Drought:

e Address both North Bihar's floods and South Bihar’s (e.g., Gaya, Aurangabad)
semi-drought conditions

Limitations and Rational Concerns:

Concern Explanation
Himalayan rivers’ High silt load and sudden surges in rivers like Gandak,
unpredictability Kosi

Need for agreement with | Kosi and Gandak originate in Nepal — cross-border
Nepal cooperation is essential

Geographical challenges Bihar's rivers are flat and swift-flowing — making
engineering solutions complex

Time and cost Long-term, capital-intensive, socially sensitive projects
Ecological impact Affects wetlands, biodiversity, fisheries, migratory
birds

Solutions and Balanced Approach:
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o Implement river linking with an integrated model of flood management +
irrigation + ecological conservation

e Develop Smart Flood Management Systems in Bihar (Early Warning Systems,
Controlled Gates)

« Strengthen international cooperation with Nepal

e Promote community-based water management, avoiding top-down
imposition
Conclusion:
The River Interlinking Project can serve as a potential solution for flood-prone states
like Bihar, but only if implemented with a balance of technical feasibility,
environmental sustainability, and social sensitivity.

It is an opportunity to transform floods from a natural disaster into a planned
resource — and the river linking initiative can be a decisive step in that direction.
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