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TOPIC 1: CONNECTIVITY — INDIA ON
FAST TRACK

Author: Sunil Kumar Batra | Theme: Multimodal

Logistics & National Connectivity

Strategic Overview: World-class
infrastructure powers economic growth
by elevating competitiveness and supply
chain agility. On its journey toward Viksit
Bharat@2047, India deploys a tripartite
policy strategy: Bharatmala Pariyojana, PM
GatiShakti National Master Plan, and the
National Logistics Policy.

3.

Export Competitiveness: Reduced transit
overheads and warehouse delays directly
benefit MSMEs and export manufacturing.

The Tripartite Infrastructure Policy

Framework

Bharatmala Pariyojana (2017): Revamping
highway networks, developing economic
corridors, and  eliminating  logistics
bottlenecks.

PM GatiShakti NMP (2021): A digital GIS
umbrella integrating 57 Central Ministries
and all 36 States/UTs to end departmental

silos.
1. Macroeconomic Context & Strategic

. National Logistics Policy (2022): Streamlining
Imperative

regulatory processes, promoting modal
integration, and standardizing logistics
assets.

* Economic Catalyst: Quality infrastructure
raises national productivity, reduces

transaction costs, and fortifies trade resilience. Mutual ~Complementarity:  Bharatmala

constructs  physical assets, GatiShakti
coordinates spatial planning, and NLP drives
operations.

Global Standing: India ranks as the world’s
4th largest and fastest-growing economy,
posting 6.5% GDP growth in FY 2024-25.

IMF Upward Revision: In October 2025,
the IMF raised India’s FY 2025-26 growth
projection to 6.6% (from 6.4%).

Strategic Resilience: Shields domestic
industries from external supply disruptions
and promotes India as a global manufacturing

Capex Expansion: Budgetary allocation hub.

surged to X11.21 lakh crore in FY 2025-26
from %2 lakh crore in 2014-15 (>5.5x increase).

Viksit Bharat@2047: Integrated infrastructure
creation is the core engine to achieve a
developed status by 2047.

4.Bharatmala Pariyojana: Highway Expansion
& Execution Pace

* Phase-I Target: Mandates the construction
of 34,800 km of national highways, border

2. Global LOgiStiCS Benchmarks & Cost roads, and coastal corridors.

Reduction
Award & Completion Milestones: Over

26,425 km awarded (outlay %8.50+ lakh crore);
20,770 km constructed by mid-2025.

* World Bank LPI Surge: India climbed 6
positions from 44th (2018) to 38th (2023) out
of 139 countries in the Logistics Performance
Index.

NLP Target: The National Logistics Policy
aims to place India among the global Top 25
logistics performers by 2030.

Network Length Growth: Total National
Highway length rose by 60% from 91,287 km
in 2014 to 1,46,342 km by mid-2025.

Daily Construction Velocity: Construction
pace rose from 12 km/day (2014-15) to a peak
of 37 km/day (2020-21) and ~29-34 km/day
recently.

Logistics Cost Rationalization: Corridor
upgrades lowered logistics cost from 16%
of GDP to ~10%, targeting single-digit (9%)
levels.

Leading States: Maharashtra leads with
>15,400 km constructed since 2014, followed
by Rajasthan (9,787 km) and UP (8,293 km).

Global Parity: India’s current logistics cost
(~10%) is on par with the US/Europe (12%)
and approaching China (8-10%).
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* Six Pillars: 1. Integrated Development, 2.
Connectivity, 3. Reduced Ecological Impact,
4. Expedited Clearances, 5. Allied Infra, 6.
Land Acquisition.

5. High-Speed Corridors, Expressways &
Greenfield Mobility

* Corridor Typology: Covers 8,737 km
Economic Corridors, 2,422 km Expressways,

Network Pl i Group: Unified inter-
and 1,619 km Border/International routes. oW ahning up pec et

ministerial appraisal body; held 100 meetings
up to October 2025.

Project Appraisals: Evaluated 293 major
infrastructure projects worth 313.59 lakh
crore for multimodal alignment.

Greenfield Expressways: MoRTH approved
25 greenfield expressways (10,000 km, 6
lakh cr); 4,610 km completed by Feb 2025.
Delhi-Mumbai Expressway: 1,386 km
corridor across 53 packages; cuts Delhi-JNPT
distance by 180 km and travel time by 50%
(deadline 2026).

NCR Peripheral Expressways: 135 km

8. Multi-Modal Logistics Parks (MMLPs) &
Digital Platforms

* MMLP Infrastructure: Grade-A logistics

Eastern and Western Peripheral Expressways
decongest Delhi and curb vehicular emissions.

Chardham Mahamarg Vikas: Uttarakhand
connectivity initiative upgrading 825 km
(k12,595 cr outlay; 629 km / 76% completed).

6. Engineering Marvels, Strategic Tunnels &
Frontier Corridors

7

Atal Tunnel (Rohtang): World’s longest
highway tunnel above 10,000 ft, cutting
Manali-Leh distance by 46 km and travel time

by 4-5 hrs.

Sonamarg Tunnel (Z-Morh): 6.4 km all-
weather tunnel on NH-01 at 8,650 ft altitude,
operationalized in Jan 2025 for year-round
Ladakh access.

Chenani-Nashri Tunnel: India’s longest
operational highway tunnel (9 km) in J&K,
featuring Integrated Tunnel Control Systems.

Frontier Highway (Arunachal NH-913):
1,824 km strategic border highway along
Indo-Tibet-Myanmar border to check border
migration.

Major Bridges: Dhola-Sadia (9.15 km),
Bogibeel Rail-Road Bridge, Dibang-Lohit
Bridge, Sudarshan Setu, and Maitri Setu.

. PM GatiShakti: 6 Principles & Network

Planning Group (NPG)

Guiding Vision: Eliminates departmental
silos, preventing repeated utility excavation
and massive cost/time overruns.

Geospatial Integration: Integrates 1,700 data
layers spanning 57 Central Ministries and 36
States/UTs on a unified digital portal.

* Implementation

hubs offering mechanized warehousing, cold
chains, and rail-road freight sidings.

National Rollout: 35 key locations approved
(Chennai, Bengaluru, Nagpur, Indore, etc.); 5
operational by 2027 under PPP.

ULIP Portal: Unified Logistics Interface
Platform links 30+ logistics systems across 7
ministries, eliminating paperwork.

Logistics Data Bank (LDB): RFID-enabled
system tracking 100% of containerized EXIM
cargo, significantly cutting port dwell times.
Employment & Formalization: Employs 22
million workers; projected to create 10 million
additional formal jobs by 2027.

9. Project Hurdles, Clearances & Financing
Innovations

Bottlenecks: Land
acquisition disputes, contractor challenges,
forest clearances, and raw material deficits
caused delays.

Freight Imbalance: Roadways carry 70% of
freight; lack of rail-water modal integration
inflates costs for MSMEs.

Digital Clearance Portals: Bhoomi Rashi
portal speeds up land acquisition; Parivesh
fast-tracks green environmental clearances.

Public InvITs: NHAI is introducing Public
Infrastructure Investment Trusts to mobilize
domestic retail capital alongside private
InvITs.

Asset Monetization: Highway monetization
under InvIT models is projected to unlock ¥15
lakh crore in commercial cash flows.
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* Regulatory Convergence: Harmonizing state
laws, simplifying inter-state permits, and
establishing uniform warehousing standards.

10. Strategic Outlook: Logistics as the Growth
Engine for 2047

* From Bottleneck to Backbone: Transitioning
logistics from a cost constraint to an agile,
technology-driven national backbone.

Workforce Upskilling: Specialized training
programs for modern warehouse managers,

Green Logistics & Decarbonization: fleet operators, and supply chain specialists.

Expanding Dedicated Freight Corridors
(DECs), 100% rail electrification, and green
commercial fleets.

Key Statistical Indicators & Quantitative Targets

The 2047 Goal: A future-ready, resilient
logistics ecosystem anchoring India in global
manufacturing supply chains.

Benchmark / 2014 Baseline
Rank 44 (in 2018)

Indicator / Parameter

World Bank Logistics
Performance Index (LPI)

Status (Mid-2025 / Target)

Rank 38 (Target: Top 25 by
2030)

%11.21 Lakh Crore (FY 2025-26)
1,46,342 km (60% expansion)

Infrastructure Capex Outlay

National Highway Network
Length

Highway Construction Speed

%2.00 Lakh Crore (2014-15)
91,287 km

12 km/day (2014-15) Peak 37 km/day; ~29-34 km/
day (recent)
~10% of GDP (Target: Single-
digit 9%)
293 projects worth 313.59 Lakh
Crore

Logistics Cost as % of GDP 16% of GDP

PM GatiShakti Evaluated
Projects

Multi-Modal Logistics Parks
(MMLPs)

Logistics Sector Employment

N/A (Launched 2021)

Fragmented Storage 35 locations approved (5 ready

by 2027)

22 Million (+10 Million formal
by 2027)
25 Corridors / 10,000 km (X6
Lakh Crore)

1. Historical Evolution & Structural Shifts in
the Economy

Informal Setup

Greenfield Expressways
Outlay

TOPIC 2: GROWTH & INFRA: INDIAN
INDUSTRIES — ISSUES, CHALLENG-
ES, AND OPPORTUNITIES

Traditional Alignments

* Pre-Independence to Planned
Industrialization: Transitioned from
traditional handicrafts and textiles to state-

Author: Dr. Subhash Chandra Pandey | Theme:
Industrial Transformation, PLI, MSMEs &
National Manufacturing Mission

led post-independence industrial planning,
laying heavy industrial foundations.

Executive Summary: Indian industry has

1991 Liberalization Paradigm: Abolished
transitioned from post-independence state

industrial licensing, dismantled bureaucratic

control to a globally integrated, innovation-
driven  ecosystem.  While  structural
bottlenecks such as manufacturing stagnation,
high logistics costs, and MSME fragmentation
persist, strategic interventions including the
Production Linked Incentive (PLI) scheme,
Semiconductor  Mission, Industry 4.0
adoption, and the National Manufacturing
Mission position India to transform into a
21st-century industrial powerhouse.

quotas, welcomed Foreign Direct Investment
(FDI), and catalyzed privatization to enhance
market competitiveness.

Sectoral Composition Realignment:
Agriculture’s share in GDP contracted from
~50% at Independence to ~15%, with the
tertiary (services) sector absorbing the bulk
of value-added expansion.
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Industrial Contribution to GDP: The broad
industrial sector (manufacturing, mining,
utilities, construction) has maintained a 28-
30% share of national GDP consistently over
the past three decades.

Manufacturing Sub-Sector Share:
Manufacturing accounts for approximately
14-16% of GDP, while construction contributes
around 8-10% to national output.

2. Prolonged Structural Challenges & Growth
Dilemmas

Manufacturing Share Stagnation: The
National ~Manufacturing Policy (2011)
targeted raising manufacturing to 25% of
GDP by 2025; however, the actual share has
remained stagnant at 14-16%.

Subdued Global Output Footprint: Despite
India’s rising macroeconomic stature, the
nation contributes less than 2% of total global
manufacturing output.

Concentration Risks in Single Sectors:
Industrial growth exhibits high vulnerability
as nearly half of all manufacturing output is
dominated by a single sector: the automobile
industry.

Rising Import Intensity & Falling Labor
Absorption: Modern manufacturing has
turned increasingly capital- and import-
intensive, while domestic employment
generation per unit of capital has steadily
declined.

Sector-Specific De-industrialization:
Aggressive trade unionism, pollution
disputes, and cheaper foreign imports have
led to plant closures (e.g., Sterlite Copper
since 2018; phase-out of major pharma PSUs).

3. The MSME Landscape & The Scale vs. Jobs
Paradox

Pervasive Industrial Fragmentation: India
houses around 7 crore Micro, Small, and
Medium  Enterprises (MSMEs), which
constitute approximately 99% of all industrial
enterprises.

Entrepreneurial Agility vs. Sub-scale
Inefficiency: = While MSMEs  provide
local entrepreneurship and agility, high
fragmentation results in low economies of
scale, elevated production costs, and weak
pricing power.

4.

The Core Policy Dilemma: Global
competitiveness  necessitates  large-scale
automated production, yet large automated
plants decrease labor intensity and risk
creating private monopolies.

Informality & Social Protection Gaps: While
industry and services lead employment, over
85% of workers remain unorganized and
operate outside formal social safety nets.

Corporate Compliance Pressures: Despite
crackdowns on shell companies, roughly one-
third of India’s 29 lakh registered companies
remain inactive, placing intense strain on
corporate regulatory systems.
Deficits,

Infrastructure Logistics &

Industrial Cross-Subsidies

Disproportionate Logistics Costs: National
logistics costs account for ~14% of GDP,
compared to 8-10% in advanced economies,
dampening industrial margins and export
price competitiveness.

The Burden of Cross-Subsidization:
Railways charge higher freight tariffs to cross-
subsidize passenger travel losses, forcing 70%
of cargo onto roads; industrial power tariffs
subsidize agricultural users.

National Infrastructure Pipeline (NIP):
Mobilizing capital across 13,000+ projects
worth¥185lakh croretoremovelong-standing
physical bottlenecks across 33 subsectors.

Industrial Corridors & Port Infrastructure:
Development of Dedicated Freight Corridors
(DECs), Delhi-Mumbai Industrial Corridor
(DMIC), and Sagarmala to scale port capacity
toward 10,000 MTPA.

Energy Reliability & Grid Integration:
Overcoming historical power outages
through massive grid modernizations and
renewable expansions to power energy-
intensive production hubs.

5. Production Linked Incentive (PLI) Schemes
as a Growth Driver

Fourteen Sector Push (2020 Launch): PLI
covers 14 strategic sectors, transforming India
from an import-dependent consumer into an
export-ready production hub.
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Investment = Mobilization = Milestones:
Attracted capital investments exceeding %1.76
lakh crore, generating total cumulative sales
of over X16.5 lakh crore by mid-2025.

Direct & Indirect Employment Impact: The
PLI incentive architecture has successfully
generated more than 12 lakh direct and
indirect formal manufacturing jobs.

Structural Focus on Domestic Value
Addition: Eligibility mandates progressive
domestic ~ value addition, compelling
multinational corporations to set up R&D
design and testing labs in India.

Next-Generation PLI 2.0: Expanding deeper
into Electronics, IT Hardware, and EV
automotive components to position India as
a global electronics leader by 2030.

6. High-Tech Manufacturing: Electronics,
Semiconductors & Telecom

7. Strategic Sectors:

Explosive Growth in Mobile Manufacturing;:
Mobile manufacturing units surged 150-fold,
expanding from just 2 operational units in
2014-15 to over 300 manufacturing units in
2024-25.

Surge in Electronics Production Value:
Domestic electronics production jumped
146% from %2.13 lakh crore (FY 2020-21) to
%5.25 lakh crore (FY 2024-25).

Import Substitution in Telecom: Achieved
60% domestic import substitution in high-
value telecom hardware, building sovereign
capabilities in network gear.

Semiconductor Mission Outlay: Backed by
a landmark 76,000 crore incentive package
to establish commercial semiconductor
fabrication plants and display units.

Drone Industry Multiplier: Micro, small, and
medium enterprises drove a 7-fold growth
in domestic commercial and defense drone
manufacturing.

Pharmaceuticals &

Indigenous Defence Production

Global Pharmaceutical Footprint: The Indian
pharmaceutical sector ranks 3rd globally by
volume and 11th in terms of monetary value.

* Technologies

Pharma Financial Turnover & Growth:
Recorded an annual turnover of 32,17,345
crore for FY 2023-24, clocking arobust average
annual growth rate of 10.08% over five years.

Bulk Drug Security Imperative: Phasing
out historic state-run pharma PSUs
increased  vulnerability to  imported
Active Pharmaceutical Ingredients (APIs),
necessitating bulk drug parks.

Defence  Indigenization &  Export
Momentum: Transitioning from the world’s
largest defense importer to an exporter;
domestic production scaled in missiles, radar,
and naval platforms.

Capital-Intensive Defense Scale Challenge:
Because domestic defense orders alone
cannot sustain production economies of scale,
India is aggressively pursuing global export
markets amidst geopolitical friction.

8. Industry 4.0, Additive Manufacturing &
The Shared Economy

of the Fourth Industrial
Revolution: Deploying Artificial Intelligence,
industrial robotics, Internet of Things (IoT),
and big-data analytics to minimize production
defects and costs.

Transition to Solutions-as-a-Service: Shifting
from delivering standalone manufactured
goods to complete functional lifecycle
solutions and after-sales support systems.

Rise of the Shared Asset Economy: Consumer
and commercial preferences pivoting toward
leasing and renting over heavy capital
expenditure asset ownership.

Additive Manufacturing (3D Printing):
Enables high-precision, hyper-customized,
small-batch manufacturing without
establishing massive, polluting central factory
complexes.

Risk of Technological Obsolescence: Failure
to invest in R&D and digital talent threatens
traditional factories with rapid obsolescence
as global supply chains automate.
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10. Road Ahead: The National Manufacturing
Mission for Viksit Bharat

9. Leveraging the Demographic Dividend &
The Green Transition

* Whole-of-Government Policy Convergence:

* Cost-Competitive Youthful Workforce: One

of the youngest populations globally provides
a long demographic dividend window with a
low economic dependency ratio.

Expanding Domestic Consumer Market:
A massive, aspirational domestic market
insulates domestic manufacturers from
volatile external export contractions.
Renewable  Energy &  Clean-Tech
Ecosystems: Expanding manufacturing in
solar photovoltaic modules, wind turbines,
grid-scale battery storage, and electric
vehicles (EVs).

Resource Efficiency & Circular Principles:
Transitioning industrial clusters toward local
raw material sourcing, waste valorization,
and low-carbon production models.

RDI Scheme (Research, Development &
Innovation): Union Cabinet approved a 1
lakh crore RDI fund to spur private sector
research into deep-tech, sunrise, and strategic
domains.

The National Manufacturing Mission
integrates dispersed regulatory frameworks,
tax policies, and industrial guidelines into a
unified roadmap.

Eliminating Regulatory Stress & Archaic
Laws: Decriminalizing minor corporate
defaults, simplifying approvals, and
digitizing regulatory compliances across
states.

Brand India as a Global Quality Benchmark:
Instituting strict domestic standards to
eradicate substandard products, building
the ‘Made in India” label into a hallmark of
reliability.

Decentralized Clusters & Tier-2/3 Cities:
Dispersing manufacturing hubs away from
congested metropolitan centers into regional
corridors to ensure balanced spatial growth.
Targeting an Industrial Powerhouse by 2047:
Transitioning India from a consumption/
services-led economy into a balanced, dual-
engine powerhouse leading advanced global
value chains.

Key Industrial Indicators & Strategic Policy Metrics

Macro / Industrial Parameter

Baseline / Historical Level

Current Status / Strategic
Target

Share of Manufacturing in
GDP

14-16% (Historical 3-decade
trend)

Stagnant at 14-16% (Target:
25%)

Global Manufacturing Output
Share

< 1% (Early reform era)

~2% of global manufacturing
output

MSME Sector Composition

Fragmented local units

~7 Crore enterprises (99% of
businesses)

Unorganized Workforce Share

> 90% historically

> 85% workers lack full social
safety nets

Mobile Manufacturing Units

2 units (2014-15)

300+ units (2024-25; 150x
increase)

Electronics Production Value

%2.13 Lakh Crore (FY 2020-21)

%5.25 Lakh Crore (FY 2024-25;
+146%)

PLI Scheme Mobilization (14
Sectors)

N/A (Launched 2020)

%1.76 L Cr Inv;%16.5 L Cr Sales;
12 L Jobs

Pharmaceutical Industry
Turnover

Domestic supplier

%2,17,345 Crore (FY24; 10.08%
5-yr CAGR)

Semiconductor Mission
Package

Zero commercial fab

%76,000 Crore incentive
support package
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2. Pedagogical Paradigm Shift under NEP

TOPIC 3: LEARNING TO LEAD — EDU- |7/

CATION FOR THE NEXT CENTURY

* Learning How to Learn: NEP 2020 captures
the core imperative of a rapidly shifting
knowledge economy: pedagogy must

Author: Debashree Mukherjee | Theme: NEP
2020, NCrE Micro-credentials, PM-SETU & Skill

India Digital Hub

Executive Summary: To harness India’s
demographic dividend and convert education
into tangible employability, the National
Education Policy (NEP) 2020 dismantles
historical silos between vocational and
academic streams. Grounded in a three-
legged reform architecture—the National
Credit Framework (NCrF) with micro/nano
credentials, institutional modernization via
PM-SETU and ITI upgrades, and the Skill
India Digital Hub—India is operationalizing
a lifelong ‘learning-to-earning’ pathway that
secures higher wages, workforce productivity,
and future-ready skilling.

transition to experiential, inquiry-driven, and
multidisciplinary inquiry.

Dismantling Curricular Boundaries:
Abolishes rigid, historical divisions between
arts, sciences, co-curricular, and extra-
curricular streams to cultivate well-rounded
cognitive capabilities.

Eliminating Vocational-Academic
Separation: Breaks down the social and
systemic barrier between vocational skilling
and formal academic education, establishing
lifelong educational permeability.

Addressing Rapid Skill Obsolescence:
Recognizes that technical competencies
risk rapid decay, making foundational soft

skills, critical inquiry, and analytical agility
indispensable.

Lifelong Learning as Organizing Principle:
Positions continuous learning as an
uninterrupted, circular life journey rather
than a terminal qualification acquired in
youth.

1. Demographic Window & The Imperative
of Employability

* Massive Working-Age Population:
Improvements in public healthcare, average
longevity, and productive life span ensure
India retains one of the world’s largest

working-age populations for decades. 3. National Credit Framework
Academic & Skill Integration

(NCrF):

Low Economic Dependency Ratio: India’s
demographic transition offers an expansive
window where the proportion of dependents
relative to working adults remains
exceptionally favorable.

* Unified Accumulation & Transfer System:
NCrF creates a comprehensive, credit-
bearing framework spanning general school
education, higher collegiate learning, and
vocational skilling.

Multi-Agency Collaborative Architecture:
Jointly developed and regulated by the
University Grants Commission (UGC),
AICTE, and the National Council for
Vocational Education and Training (NCVET).
Legitimizing  Short-Duration  Skilling:
Enables focused skill modules to carry
legitimate credit weight, ensuring educational
credits are transparent, measurable, and
recognized across sectors.

Credit Portability Across Institutions:
Guarantees that earned academic and
vocational credits travel with the individual
across diverse training providers, universities,
and employment sectors.

From Intent to Ground Execution: The
strategic policy imperative has moved beyond
high-level intent to concrete, measurable
pathways connecting schools and colleges
with formal jobs and entrepreneurship.

Sustaining Long-Term Competitiveness:
Capitalizing on this demographic advantage
requires continuous workforce upskilling
to maintain productivity amid rapid
technological evolution.

Extending the Demographic Dividend:
Ensuring workers remain adaptable and
employable over multi-decade careers
safeguards India’s demographic dividend
from premature stagnation.
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Labour Market Transparency: Provides
prospective  employers with  verified,
credit-backed transcripts reflecting exact
competency mastery rather than generalized
academic degrees.

4. Micro and Nano Credentials: Architecture,
Sizing & Stackability

Definition of Micro-Credentials: Smaller,
modular learning units certifying specialized
skills tied directly to emerging industry

* Preventing

Credential Devaluation:
Establishes strict quality standards and
rigorous certification controls to prevent
weak portability and fragmented labor-
market signaling.

Human-Machine Collaboration Era:
Equips workers to navigate Al automation
by providing rapid, certified retraining
pathways that balance human judgment with
automated processes.

6. Institutional Modernization & PM-SETU

requirements and occupational standards. o
Initiative

Modular Sizing & Curricular Blocks:

15, 22.5, or 30 total hours) encompassing
theoretical concepts, practical application,
and on-the-job training (OJT).

Stackability into Formal Qualifications:
Allows standalone modules to accumulate
progressively into larger certifications (e.g.,
a solar safety module stacking toward a full
Solar Energy Technician degree).
Nano-Credentials for Ultra-Specialization:
Ultra-focused 1-to-4-hour learning capsules
designed for immediate upskilling on
specific firmware, digital tools, or production
processes.

Competency-Based Rigorous Assessment:
Mandates scored competency assessments
(quizzes, practical tests, vivas) mapped to
National Occupational Standards (NOS) and
Qualification Packs (QP).

5. NCVET Regulatory Spine & Global
Alignments

Regulatory Oversight & Standards: NCVET
acts as the overarching regulatory authority
governing qualification design, approval

Transforms standalone, legacy Industrial
Training Institutes (ITIs) into dynamic hub-
and-spoke Centres of Excellence equipped
with cutting-edge tools.

Cabinet Approval of PM-SETU (May
2025): The Union Cabinet sanctioned the
Pradhan Mantri Skilling and Employability
Transformation through Upgraded ITIs
scheme.

Scale and Scope of PM-SETU: Directly funds
the comprehensive modernization of 1,000

Government ITIs and establishes 5 National
Centres of Excellence for Skilling.

Advanced Pedagogy & Simulated Training:
Integrates high-fidelity industrial simulators,
contemporary machinery, and a structured
dual training system combining classroom
learning with shop-floor OJT.

Faculty Capacity & Industry Exchanges:
Institutes master-trainer pipelines and
bidirectional industry faculty exchanges
to keep vocational instructors abreast of
evolving industrial practices.

workflows, credit hours, and awarding body
accreditation.

Mandatory Industry Validation: Curricular
approval templates require verifiable market

7. MSME Ecosystem Synergy & Shared
Prototyping Facilities

* Simulating Real Workplace Environments:

demand, corporate validation, and projected
workforce absorption before any micro-
credential is sanctioned.

International Evidence & ILO 2025
Synthesis: Aligns with the International
Labour Organization’s 2025 synthesis
highlighting micro-credentials for faster
youth school-to-work transitions and prior
learning recognition.

Aligning classroom machinery with actual
factory-floor specifications leads to superior
apprentice placement rates and higher entry-
level wages.

Democratizing Access to Capital-Intensive
Tools: Centres of Excellence house expensive
prototyping,  simulation, and testing
equipment accessible to micro, small, and
medium enterprises.
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Lowering MSME Operating & R&D
Overheads: Local MSMEs leverage shared
institutional  infrastructure, substantially
cutting expenditure on early-stage product
testing and tooling.

Complementing Local Industrial Demands:
ITI course offerings are tailored dynamically
to service the precise manufacturing and
technology supply chains of adjacent
industrial clusters.

Promoting Inclusive Regional
Manufacturing:  Distributes ~ advanced
technical infrastructure beyond Tier-1 cities,
fostering industrial capabilities across Tier-2,
Tier-3, and rural hubs.

8. Skill India Digital Hub: Digital Public
Infrastructure (DPI) for Skills

Unified Digital Architecture: Integrates
nationwide courses, schemes, skill
assessments, portable digital credentials, and

Employer Discovery & Direct Hiring:
Enables verified corporate recruiters to
search for specific, authenticated skill-sets
and directly offer structured apprenticeships.

Eliminating Credential Fraud:
Cryptographically verifiable micro-
credentials eliminate resume inflation,
ensuring absolute employer trust in practical

competencies.

Accumulation of Lifelong Modular
Learning: Ensures short certification modules
cumulatively build toward recognized
formal academic diplomas or undergraduate
degrees.

Democratizing  Career =~ Advancement:
Enables blue-collar and informal workers
to gain formalized, verifiable credentials
that unlock higher wage tiers and corporate
mobility.

job opportunities into a single public digital |10.  Outcome-Oriented Paradigm: From
interface. Counting Heads to Real Wages

Seamlessly connects individual learners,
accredited training providers, and verified
enterprise employers within a trusted
transactional ecosystem.

Intelligent Career Transition Pathways:
Moves beyond basic static job boards to
offer smart algorithmic career progression
guidance based on verified competencies.

Horizontal and Vertical Career Mobility:
Enables workers to pivot into adjacent,
higher-paying roles (e.g., electrician to solar
installer; warehouse handler to cold-chain
manager; operator to 3D technician).

Gender Inclusion & Green Workforce
Pivoting: Assists women re-entering the
formal labor market and facilitates worker
transition into rapidly growing green energy
and digital economy sectors.

9. Trusted Verification, Employer Linkages &
Portable Credentials

Digitally Verified Learner Profiles: Stores
tamper-proof educational records and skill
credits tied directly to the learner’s sovereign
digital identity.

Moves vocational policy away from tracking
enrollment numbers to evaluating actual job
placements, retention rates, and real wage
growth.

Immediate Industrial Productivity:
Enterprises recruit pre-trained, certified
workers capable of operating advanced
machinery immediately without extensive
probationary retraining.

Family Prosperity & Upward Mobility:
Higher entry wages and rapid career
progression translate skilling into
intergenerational socio-economic elevation
for worker households.

Greener and Technology-Driven Economy:
Supplies a steady stream of certified
technicians for renewable infrastructure,
e-mobility, precision agriculture, and smart
manufacturing.

Realizing ‘Learning to Earning’ for Viksit
Bharat: Transforms the ‘learning to earning’
concept into a continuous, verifiable lifecycle
journey powering India’s ascent to a
developed economy by 2047.
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Key Comparative Architectural Dimensions: Micro vs. Nano Credentials (NCVET)

Design Dimension /
Parameter

Micro-Credential Framework

Nano-Credential Framework

Primary Educational Purpose

Upskilling /bridge modules;
stacks to full qualification

Ultra-specialized skill /tool/
firmware update capsule

Nominal Curriculum Sizing

7.5,15,22.5, or 30 hours
(multiples of 7.5 hrs)

1 to 4 hours focused on a single
granular skill-set

Stackability Architecture

Standalone; aggregates into
larger certificate/degree

Stacks directly into parent
micro-credential (5-30 hrs)

Delivery Methodologies

Online, blended, or on-site
classroom / practical

Online, blended, or on-site
delivery

Assessment Protocols

Scored assessment required
(quiz/practical/viva)

Light check/evidence
embedded in parent course

NSQF Alignment

Directly mapped to applicable
NSQF Level

Maps upward to parent micro-
credential's NSQF Level

NOS / QP Standards
Alignment

Outcomes mapped to NOS/
QP performance criteria

Aligned to identical NOS/QP
items of parent credential

PM-SETU Institutional
Modernization

Upgrades 1,000 Govt ITIs + 5
National Skilling CoEs

Approved by Union Cabinet in
May 2025

Skill India Digital Hub Role

DPI unifying credentials,
verified profiles & jobs

Enables upward career
pivoting (solar, digital, 3D
printing)

TOPIC 4: GLOBAL WELLBEING —
AYUSH INTEGRATION FOR HOLISTIC
HEALTHCARE

Author: Vaidya Rajesh Kotecha |
Integrative Healthcare, Ayush Grid, WHO

Global Centre & Ayush@2047

Theme:

Executive Summary: Rooted in civilisational
wisdom across Ayurveda, Yoga, Siddha,
Unani, Sowa-Rigpa, and Homoeopathy, the
Ayush sector has evolved from marginal
traditional therapy into an evidence-based,
scientifically validated healthcare pillar.
Supported by an 8-fold market expansion to
USD 43 .4 billion, digital architecture under the

Decadal Institutional Evolution: Elevated
from a neglected sub-domain to a dedicated
Union Ministry of Ayush in 2014, securing
national policy priority, funding,
governance autonomy.

and

Visionary Roadmap for Growth: Prime
Minister chaired high-level review sessions
directing  strategic  integration  with
mainstream national healthcare and wellness
ecosystems.

Shift to Evidence-Based Practice: Prioritizes
rigorous scientific validation, randomized
clinical trials, and multi-omics testing over
purely anecdotal empirical claims.

Ayush Grid, pharmacopoeial standardization,
and deep multilateral diplomacy with WHO,
India is establishing a future-ready integrative
medical paradigm targeting a USD 200 billion
valuation by 2029 on the path to Ayush@2047.

Holistic Health Paradigm: Promotes health

beyond disease absence, emphasizing

preventive, promotive, curative, and

rehabilitative wellbeing.

1. Civilisational Wisdom & The Institutional 5
Renaissance of Ayush

Advanced Scientific Validation &
Integrative Research Infrastructure

e Traditional Medical Streams: Encompasses
six recognized streams—Ayurveda, Yoga &
Naturopathy, Siddha, Unani, Sowa-Rigpa,
and Homoeopathy—embodying India’s
ancient holistic healing philosophy.

* Multi-Omics & Frontier Science: Integrates

genomics, metabolomics, artificial
intelligence, and digital biosensors into
Ayush diagnostic and therapeutic validation
frameworks.
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Institutional =~ Research  Collaboration:
Strategic research pacts with premier bodies
including ICMR, CSIR, DBT, ITs, and
prestigious global biomedical universities.

4. Economic Transformation & The USD 43.4
Billion Market Surge

* Eight-Fold Market Expansion: The domestic

Specialized Centers for Integrative Research:
Established the Ayush-ICMR Advanced
Centre for Integrative Research (AI-ACIHR)
and the Department of Integrative Medicine
at NIMHANS, Bengaluru.

Ayush Research Portal Repository: Digital
research repository hosting over 43,000 peer-
reviewed scientific papers documenting
clinical safety and therapeutic efficacy.

ICMR Ethical
Introduced dedicated ethical requirements
forintegrative medical research, guaranteeing
safety,  scientific and  patient
transparency.

Framework Addendum:

rigor,

3. Public Health Jan Andolan: “Desh Ka
Prakriti Parikshan Abhiyan’

Nationwide Wellness Movement: Launched

and international Ayush market valuation
surged 8-fold over the past decade to reach
approximately USD 43.4 billion.

MSME Sector Empowerment: Small and
medium herbal manufacturers receive
dedicated fiscal assistance, technology
transfer subsidies, and quality testing
support.

Launch of ‘Ayush Nivesh Sarthi” Portal: A
dedicated digital facilitation gateway acting
as a trusted interface to streamline private
investment, joint ventures, and capital flows.

Patent Processing Innovations (DPIIT):
Release of ‘Guidelines for Processing Patent
Applications of Ayush Systems and Related
Inventions’ by the Patent Controller General.

PRIP Scheme Integration: Inclusion of
Ayush formulations and diagnostics under
the Promotion of Research and Innovation in
Pharma MedTech Sector (PRIP) Scheme.

5. Capacity Building, Workforce Skilling &
Modern Work Culture

* Yoga Break at Workplace (Y-Break): Flagship

by the Prime Minister to institutionalize
personalized  constitutional ~ body-type

(Prakriti) assessment across citizen daily
lifestyles.

Monumental Public Participation: Engaged
over 140 crore citizens nationwide,
transforming traditional preventive
healthcare into a mass civic movement (Jan
Andolan).

Five Guinness World Records: Set five distinct
Guinness World Records for unprecedented
scale in coordinated public wellness profiling
and health awareness.

Mainstream Clinical Co-location: Co-
locating Ayush dispensaries and wellness
clinics within Primary Health Centres (PHCs)
and Community Health Centres under the
National Health Mission (NHM).

Preventive Disease Mitigation: Leverages
individual constitutional analysis to preempt
lifestyle-induced metabolic disorders,
diabetes, and cardiovascular complications.

micro-intervention adopted across corporate
and government offices to mitigate workplace
stress, fatigue, and muscular strain.

iGOT Karmayogi Bharat Leadership:
The Y-Break module emerged as the
top-performing training course on the
government’s  digital capacity building
platform, training over 8.6 lakh officials.
Institutional Onboarding Milestones: Over
2,330 officials across Ayush bodies onboarded
on iGOT, logging 12,982 course completions
and exceeding 13,640 certified learning hours.
Innovative Peer Learning Culture: Instituted
innovative collaborative forums including
‘Chai Pe Charcha’ and ‘Tiffin Baithak’ to foster
inter-departmental ideation and leadership
interaction.

Academic & Research Network Base:
Strengthened by 11 National Institutes,
5 Research Councils, and the Institute of
Teaching and Research in Ayurveda (ITRA)
at Jamnagar as an Institute of National
Importance.
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6. Pharmacopoeial Standards, Regulatory
Oversight & Consumer Safety

7.

Statutory Backing under Drugs & Cosmetics
Act: Ayush manufacturing and labeling
regulated under the Drugs and Cosmetics
Act, 1945 to guarantee chemical safety and
standard potency.

PCIM&H Standardization Role:
Pharmacopoeia Commission for Indian
Medicine & Homoeopathy establishes official
pharmacopoeial monographs for herbal
formulations.

Ayursuraksha Portal Operationalization:
A specialized regulatory digital dashboard
tracking adverse drug reactions
(pharmacovigilance) and penalizing
misleading advertisements.

Dedicated Bureau of Indian Standards (BIS)
Directorate: Setup 7 Sectional Committees
and 56 Working Groups formulating over
200 standardized Indian benchmarks for
traditional products.

Global Standards via ISO/TC249:
Established an international subcommittee on
Ayurveda and Yoga under the International

Standardization (ISO)

Organization for
technical committee.

Ayush Grid: The Digital Public

Infrastructure (DPI) of Traditional Medicine

IT Backbone under Digital India: A
centralized, comprehensive digital
framework integrating multiple standalone
systems to ensure transparency, access, and
data-driven oversight.

Master Portal Integration (MAISP): My
Ayush Service Integrated Portal connects
clinical, educational, administrative, and
supply-chain platforms through a single
digital window.

Seven Core Functional Domains: Spans 1.
Healthcare (A-HMIS), 2. Capacity Building, 3.
R&D, 4. Medicinal Plants (e-Charak), 5. Drug
Administration (e-Aushadhi), 6. Education,
and 7. Global Outreach.

NAMASTE Portal &  Telemedicine
Integration: National Ayush Morbidity and
Standardized Terminologies Electronic portal
standardized diagnostic coding, integrating
with e-Sanjeevani.
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Al in Traditional Medicine: Adopting WHO
technical guidelines on deploying Artificial
Intelligence and Machine Learning safely in
botanical medicine discovery and diagnostics.

Multilateral Diplomacy & Global

Institutional Anchors

WHO Global Traditional Medicine Centre
(Jamnagar): Established in Gujarat as the
world’s first and only global institutional hub
for traditional medicine research and policy
leadership.

2023 Gujarat Declaration Implementation:
Translating the multilateral declaration into
actionable national policies for biodiversity
preservation, equitable access, and clinical
evidence.

Global Bilateral Footprint: Concluded 25
country-to-country MoUs, 52 institute-to-
institute research agreements, 15 academic
chairs, and 43 Information Cells across 39
nations.

WHO-ICHI Traditional Medicine Module:
Signed a historic pact on 24 May 2025
with  WHO to formulate a dedicated
traditional medicine classification within
the International Classification of Health
Interventions.

BIMSTEC Centre of Excellence: Announced
at the Bangkok Summit to facilitate collective
research, training exchanges, and herbal
medicine standard harmonization across
member states.

9. Global Standard Harmonization & The
Decennial WHO Strategy

WHO-IRCH  International = Workshop
(August 2025): PCIM&H and WHO organized
a 3-day technical summit in Ghaziabad on the
safety, regulation, and effectiveness of herbal
pharmacopoeias.

First GTMC Summit (2023): Held alongside
the G20 Health Ministers” Meeting, bringing
together leading global scientists, health
ministers, and Nobel laureates.

Second WHO  Traditional Medicine
Global Summit (Dec 2025): Convened at
Bharat Mandapam, New Delhi, to steer
implementation of the WHO Global Strategy
for Traditional Medicine (2025-2034).
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Cross-Border Supply Chain Integrity:
Developing international certification
benchmarks to authenticate botanical supply
origins, sustainable harvesting, and fair-trade
equity.

Global Recognition of Ayush Therapeutics:
Accelerates acceptance of Indian formulations
across European, American, and Asian
statutory food and drug regulatory regimes.

10. Strategic Vision: Ayush@2047 & The USD
200 Billion Horizon

Economic Target for 2029: Envisions
transforming the Ayush sector into a massive
USD 200 billion global industry within the
next four years.

Macroeonomic GDP Contribution:
Strategically targeted to expand Ayush’s
direct contribution to 5% of India’s national
Gross Domestic Product (GDP).

AI-Driven Precision Traditional Medicine:
Harnessing  deep-learning models to
personalize therapeutic formulations
based on individual genomic markers and
environmental parameters.

* Global Healthcare Leadership: Positioning
India as the primary provider of holistic, non-
invasive, preventive healthcare solutions for
an aging global population.

Centenary Goal for Viksit Bharat@2047:
Anchors Ayush as an indispensable dual
engine of national economic prosperity and
universal wellness on the road to a developed
nation.

Key Quantitative Indicators & Global Institutional Metrics

Key Institutional / Economic
Metric

Historical Baseline / Prior
Level

Current Milestone / Target
(2025-2047)

Ayush Sector Market Valuation

Marginal cottage sector (~2014)

USD 43.4 Billion (8-fold rise in
10 yrs)

Long-Term Economic
Projection

Fragmented local market

USD 200 Billion by 2029 (5% of
national GDP)

Ayush Research Portal
Repository

Unindexed empirical data

43,000+ peer-reviewed
scientific papers hosted

Desh Ka Prakriti Parikshan
Abhiyan

Localized clinic screenings

1.40+ Crore citizens (5
Guinness World Records)

Yoga Break (Y-Break) on iGOT

Informal desk stretches

8.6+ Lakh officials trained (Top
course on iGOT)

National Academic & Research
Network

Decentralized state colleges

11 National Inst., 1 Inst. of
Nat'l Importance, 5 Councils

BIS Pharmacopoeial Standards

Dispersed quality norms

200 Standards formulated (7
Sectional Committees)

International MoUs & Strategic
Chairs

Negligible foreign presence

25 Country MoUs, 52 Research
MoUs, 43 Info Cells (39
nations)

Global Summit Milestone

First GTMC Summit (2023)

2nd WHO Summit (Dec 2025,
Bharat Mandapam, New
Delhi)
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TOPIC 5: SMART SOLUTIONS
QUANTUM LEAP IN GLOBAL INNOVA-
TION LANDSCAPE

Author: Dr. Arvind C. Ranade | Theme: Global
Innovation Index, DPI, Startup India & Viksit
Bharat@2047

Executive Summary: India’s historic ascent
in the Global Innovation Index (GII) from
81st in 2015 to 38th in 2025 represents
the fastest sustained climb by any major
economy. Driven by a transformative policy
architecture under Startup India, world-class
Digital Public Infrastructure (DPI), PLI-linked
domestic R&D mandates, the Anusandhan
National Research Foundation (ANRF), and
grassroots innovation through Atal Tinkering
Labs, India has emerged as an ‘innovation
overperformer’ laying the groundwork to
become a global innovation leader by 2047.

1. Global Innovation Index (GII) Architecture
& India’s Historic Ascent

Comprehensive Global Benchmarking:

Published annually by WIPO with Cornell

University and INSEAD, evaluating
139 economies covering 93.6% of world
population and 98% of global GDP.

Two-Pillar Indicator Methodology:
Assesses 80 indicators across the Innovation
Input Sub-Index (Institutions, Human
Capital, Infrastructure, Market/Business
Sophistication) and Output Sub-Index.

Unprecedented 43-Rank Jump: India surged
43 positions from 81st in 2015 to 38th in 2025,
recording the fastest sustained ascent by any
large economy in GII history.

Regional Leadership in Central & Southern
Asia: Maintains top ranking in Central and
Southern Asia, consistently outperforming
expectations relative to its GDP per capita.

Recognized as an ‘Innovation
Overperformer”: WIPO designates India as
an innovation overperformer that effectively
converts costly capital inputs into superior
knowledge, technology, and creative outputs.
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2. Startup India: Transforming Job-Seekers
into Job-Creators

Genesis of Startup India (January 2016):
Launched by the Prime Minister with the
visionary mandate to transform India from a
nation of job-seekers into a vibrant nation of
job-creators.

Massive Enterprise Expansion: Recognized
startups ~ surged  exponentially  from
approximately 500 in 2016 to over 1.61 lakh
startups, generating around 17 lakh direct
jobs.

Ease of Doing Business Reforms: Replaced
fragmented bureaucratic clearances with a
single-window digital registration portal
reducing business incorporation time from
months to mere hours.

Capital Support & Fiscal Incentives:
Established a 210,000-crore Fund of Funds for
seed/early-stage capital and offered 3-year
tax exemptions for nascent ventures to ensure
survival.

Tier-2 & Tier-3 City Democratization:
Dispersed entrepreneurial resources beyond
metros, resulting in non-metro and Tier-2/
Tier-3 cities now accounting for nearly 51%
of all new startups.

3. Robust Legal Frameworks, Insolvency
Resolution & Market Depth

Predictable Legal Architecture: Establishing
the rule of law and transparent corporate risk
resolution mechanisms has fortified investor
confidence and stimulated risk capital.

Insolvency and Bankruptcy Code (IBC 2016):
Provided a credible, time-bound framework
for debt restructuring and resolving stressed
corporate assets, surpassing legacy recovery
channels.

Primary Debt Recovery Driver (FY24): IBC
accounted for nearly 48% of total commercial
bank debt recoveries in FY24, outperforming
SARFAESI (32%), DRTs (17%), and Lok
Adalats (3%).

Resolution over Liquidation: Achieved an
aggregate recovery rate of 32-33% against
admitted claims, successfully steering viable
enterprises toward operational revival.
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Global Rank #3 in Domestic Market Size:
Massive market depth provides unmatched
scale economies for young enterprises
testing and validating innovative product
prototypes.

4. Digital Public Infrastructure (DPI): The
Innovation Multiplier

Foundational Techno-Digital Architecture:
Digital India (2015) established three core
pillars: digital utilities for every citizen,
governance/services on demand, and societal
empowerment.

The Foundational Digital Trinity: Integrated
sovereign digital identity, Unified Payments

Electronics = Manufacturing  Explosion:
Electronics production surged 146% from
%2.131akh crore (FY 2020-21) toX5.25lakh crore
(FY 2024-25), with 60% import substitution in
telecom gear.

PLI 2.0 & Global Electronics Leadership:
Expanding deep-tech focus across IT
Hardware, Automotive, and Semiconductors
to position India as a premier electronics
manufacturing destination by 2030.

1 Lakh Crore RDI Scheme: Union
Cabinet approved a %1 lakh crore Research,
Development, and Innovation fund to
provide long-term concessional financing for
private-sector strategic R&D.

6. National Education Policy (NEP 2020) &

Interface (UPI), and open application
The Research Renaissance

programming interfaces (APIs) to level the

economic playing field. * Synthesis of Gandhi & Tagore Pedagogies:

Democratization of Digital Payments:
Empowered roadside micro-vendors to
accept zero-fee electronic payments via paper
QR codes without possessing physical POS
card machines.

Record-Breaking UPI Scale: In September
2025 alone, UPI processed over 324.9 lakh
crore in transactional value, anchoring India’s
global leadership in digital transaction
volume.

Open Network for Digital Commerce
(ONDC): DPI-backed protocols enable
local kirana shops and home-based micro-
entrepreneurs to be discovered online,
competing against mega e-commerce
monopolies.

5. Integrating Manufacturing with R&D: PLI
Schemes & Sunrise Sectors

Strategic PLI Outlay across 14 Sectors:
Mobilized over X1.76 lakh crore in investment
commitments and generated over 316.5 lakh
crore in sales, creating 12+ lakh direct/
indirect jobs.

Mandated Domestic R&D Facilities: To
qualify for PLI fiscal incentives, participating
multinationals must establish design centers,
testing facilities, and prototype labs within
India.

Blends Mahatma Gandhi’s ‘Nai Talim’
(hands-on  vocational learning)  with
Rabindranath Tagore’s multidisciplinary,
creative scholarship.

Anusandhan National Research Foundation
(ANRF): Established with a %50,000 crore
hybrid public-private funding corpus to seed,
cultivate, and scale scientific research across
academia.

Surge in Global Research Publications:
India climbed to 3rd globally in research
publications (up from 7th in 2010), recording
a 142% expansion in published scientific
papers since 2015.

Doubling of Doctoral (Ph.D.) Research
Enrollment: Ph.D. student enrollments
doubled to over 2.34 lakh since 2015, with
female doctoral enrollment expanding by an

extraordinary 135.6%.

KAPILA Intellectual Property Literacy
Drive: Kalam Program for IP Literacy and
Awareness educates faculty and students on
patent filing, securing grassroots institutional

inventions.

7. Expansion of Institutional Technical
Capacity & Atal Innovation Mission

* Expansion of Central Higher Education

Institutions: Established 42 new Central
Higher Educational Institutions since 2014,
including central universities, IITs, IIMs,
NITs, IIITs, and IISERs.
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%11,828 Crore Expansion for Five IITs:
Cabinet approved %11,828.79 crore to expand
5 new IIT campuses, increasing capacity
by 6,500 students and creating 5 advanced
research parks.

Atal Tinkering Labs (ATLs) Grassroots
Reach: Atal Innovation Mission (AIM) set up
10,000 ATLs in secondary schools, cultivating
computational thinking and robotics among
schoolchildren.

Atal Incubation Centres (AICs) Impact:
Incubated more than 3,500 high-potential
startups and generated over 32,000 direct
technology jobs across regional startup
clusters.

Global Recognition by WIPO: WIPO
partnered formally with the Atal Innovation
Mission to study and showcase India’s
grassroots innovation models as global best
practices.

Intellectual Property Ecosystem & The

Domestic Patent Revolution

Global Top-10 IP Superpower: India secured
a position among the global top 10 nations for
patents, trademarks, and industrial designs
according to the WIPO 2024 report.

6th Global Rank in Patent Applications: Filed
an unprecedented 64,480 patent applications
in 2023, reflecting a cultural and institutional
shift toward formal IP protection.

Historic Shiftto Domestic FilingDominance:
Over half (55.2%) of all patent applications
originated from domestic Indian residents,
marking a historic transition to indigenous
technological ownership.

Fast-Track Patent Examination: Digitized

processing and reduced fee structures
for women entrepreneurs, educational
institutions, and startups have drastically cut
examination backlogs.

Global Standing in Knowledge & Tech
Outputs: Driven by domestic patent surges,
India attained the 22nd global rank in

Knowledge and Technology Outputs in the
GII 2025.
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9. Systemic Challenges: R&D Expenditure &
Academic-Industry Linkages

Low Gross Expenditure on R&D (GERD):
India’s national R&D expenditure stagnates
at approximately 0.7% of GDP, trailing global
leaders like China (2.4%), USA (3.5%), and
Israel (5.4%).

Underdeveloped Private Sector R&D Share:
Private industry contributes only 37% of total
national R&D expenditure, contrasting with
advanced nations where private firms drive
over 70% of R&D.

Translational Research Deficit: Significant
scientific research remains confined to
academic papers without transitioning
into scalable commercial prototypes and
manufactured goods.

Regional Disparities in Innovation
Infrastructure: Incubators and advanced
venture  capital  ecosystems  remain
concentrated around Tier-1 metropolitan
cities despite Tier-2/3 startup growth.

Need for Faster Patent Commercialization:
Bridging the gap between granted intellectual
property rights and market monetization
requires  structured technology-transfer
offices across universities.

10. Strategic Roadmap: Towards an Innovation
Superpower for Viksit Bharat@2047

Scaling National GERD to 2% of GDP:
Tripling national R&D investments to 2% of
GDP by mobilizing large private corporate
conglomerates and multinational Ré&D
centers.

MNC Co-Innovation & Homegrown Design:
Incentivizing global enterprises to conduct
co-innovation with Indian universities,
transitioning from offshore testing to core
design ownership.

Rural Incubator Network & Grassroots Scale:
Expanding certified business accelerators into
agricultural and semi-urban belts to fast-track
regional inventions under “Vocal for Local’.
Hinterland Penetration of DPI: Deepening
ONDC, UPI, and Account Aggregator rails
into remote hinterlands to commercialize
informal craft, agrarian, and service
innovations.

Global Innovation Leadership by 2047:
Transitioning India from an ‘innovation
overperformer” into the world’s preeminent
innovation superpower solving global
environmental and economic challenges.
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India’s Global Innovation Index (GII 2025) Scorecard & Strategic Metrics

Key Assessment Parameter /
Innovation Metric

Global Ranking (GII 2025)

Institutional Milestone /
Baseline

Share of Exports from IT &
Other Tech Services

#1 Globally

World leader in ICT and tech
service exports

Size of India's Domestic
Market

#3 Globally

Provides massive domestic
demand & prototype scale

Global Late-Stage Venture
Capital (VC) Deals

#4 Globally

Reflects deep global investor
confidence in scaleups

Value of Big Firms Driven by
Intangibles (IP/Brand)

#8 Globally

Signifies structural corporate
shift toward IP assets

Access to Venture Funding for
Startups & Scaleups

#9 Globally

Supported by 10,000 Cr
Startup Fund of Funds

Value of Indian Unicorns as a
Percentage of GDP

#11 Globally

Vibrant tech unicorn and
digital startup ecosystem

Entrepreneurship Policies &
Startup Culture

#12 Globally

1.61+ Lakh recognized startups
(51% in Tier-2/3)

Share of Cultural and Creative

Services Exports

#13 Globally

Rising footprint in digital
media and creative content

Overall Global Innovation
Index (GII) Standing

#38 Globally (2025)

Climbed 43 ranks from #81 in
2015 (Fastest rise)

Domestic Share of Total Patent

Filings

55.2% of Total Filings

Historic milestone; 64,480 total
filings (#6 globally)

TOPIC 6: STRATEGIC REALISM — ATAL
BIHARI VAJPAYEE'S STRATEGIC DOC-
TRINE

Focus: National Security, Nuclear Deterrence,
Pragmatic Diplomacy & Atmanirbharta

Executive Summary: Atal Bihari Vajpayee’s
statesmanship defined India’s modern
national security architecture through an
uncompromising defense of territorial
sovereignty, the historic Pokhran-II nuclear
breakout, and a calibrated doctrine of
‘pragmatic realism’. By redefining relations
with the United States as ‘natural allies’,
engaging China and Pakistan from a position
of deterrence, and championing indigenous
defense self-reliance (Atmanirbharta), his
strategic legacy forms the bedrock of India’s
contemporary geopolitical posture.

1. Parliamentary Career & The Doctrine of
Territorial Integrity

Four Decades in Opposition: Elected to
Lok Sabha in 1957 from Balrampur (UP)
representing the Bharatiya Jana Sangh;
served 10 terms in Lok Sabha and 2 terms in
Rajya Sabha.

Critique of Conciliatory Foreign Policy:
In his maiden 1957 debates, vehemently
criticized Nehru’s policy on Kashmir and
Tibet as overly conciliatory and indecisive
against external aggression.

Opposition to UN-Mediated Plebiscite:
Rejected international mediation on Jammu
& Kashmir, arguing it falsely legitimized
Pakistani illegal occupation of Pakistan
Occupied Jammu and Kashmir (Po]K).

Early Alarms on Aksai Chin: Warned
Parliament in the late 1950s regarding
China’s secret construction of the strategic
G219 highway cutting through Aksai Chin
connecting Xinjiang to Tibet.

Bipartisan Nationalism during War:
Demonstrated principled statesmanship
during the 1965 and 1971 Indo-Pak conflicts
by setting aside domestic opposition politics
to unite the nation behind the armed forces.

2. Strategic Foresight on China, Tibet, and
Taiwan

Calling Out Policy Inefficacy (1962): Termed
India’s China policy ‘ludicrously unrealistic
and ineffective” in June 1962, urging military
buildup, severance of ties, and exposing
Beijing’s expansionism.

NEW DELHI | AHMEDABAD | ANAND | BHAVNAGAR | CHANDIGARH | DEHRADUN | GANDHINAGAR | HYDERABAD | JAIPUR |
KANPUR | KOLKATA | LUCKNOW | MUMBAI | PATNA | RAIPUR | RAJKOT | SURAT | THANE | VADODARA |




Advocacy for Tibetan Autonomy: Strongly
backed the Tibetan cause during the 1959
Khampa uprising; condemned India’s silence
in UN debates following the Dalai Lama’s
asylum in India.

Farsighted Caution on UN Security Council:
Warned against replacing Taiwan (ROC)
with the People’s Republic of China (PRC) in
the UN Security Council, predicting Beijing
would abuse veto powers against Indian
interests.

Historic Validation of Veto Concerns:
Vajpayee’s apprehensions proved prescient
as China repeatedly blocked UNSC listing
of Pakistan-based terrorists and diluted
resolutions on proxy front groups like TRF.

Proposal for Taiwan Engagement: Daringly
suggested exploring diplomatic ties with
Taiwan as a strategic counterbalance to
Beijing’s territorial encroachments.

3. Peace Through Strength: The Pokhran-II
Nuclear Breakout (1998)

Philosophical Foundation: Peace in Strength:
Firmly believed durable peace is impossible
from a posture of weakness; raised China’s
1964 nuclear tests in Rajya Sabha, citing the
Hiroshima precedent.

Bipartisan Consensus & The ‘Unfinished
Task’: Welcomed the 1974 Pokhran Peaceful
Nuclear Explosion (PNE); in 1996, outgoing
PM P.V. Narasimha Rao handed Vajpayee a
chit stating: ‘Now is the time to accomplish
my unfinished task’.

Operation Shakti (May 11 & 13, 1998):
Conducted five underground nuclear tests at
Pokhran in quick succession, withstanding
severe US intelligence surveillance and
imminent sanction threats.

Strategic Deterrence Against Nuclear
Nexus: Breakout was driven by the peak
China-Pakistan clandestine nexus in missile
transfers and nuclear enrichment, coupled
with Western indifference.

Defiance of Non-Proliferation Regimes:
Firmly resisted immense international
pressure to sign discriminatory non-
proliferation pacts, outrightly rejecting the
NPT and CTBT.
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4. The Doctrine of Pragmatic Realism:
Moratorium & Minimum Deterrence

Self-Imposed Testing Moratorium:
Balanced nuclear boldness with diplomatic
statesmanship by declaring a voluntary
unilateral moratorium on further nuclear
explosive testing.

No-First-Use (NFU) Nuclear Doctrine:
Codified India’s nuclear posture around
Credible Minimum Deterrence and a strict
No-First-Use pledge, reassuring the global
community of responsible stewardship.

Transcending Ideological Rigidity: As
External Affairs Minister (1977-79) in the
Morarji Desai Janata Party government,
tempered earlier hawkish views to build
functional working relations with neighbors.

First Foreign Minister to Visit Pakistan in
a Decade (1978): Met General Zia-ul-Hagq,
championing trade, consular easing, and
famously proposing the cross-border bus link
between Delhi and Lahore.

Reviving High-Level Contact with Beijing
(1979): Traveled to China in February 1979,
breaking the post-1962 diplomatic freeze
and agreeing to de-link border disputes from
bilateral trade and cultural exchanges.

5. Bilateral Diplomacy with Pakistan: The
Lahore Yatra to Kargil Calibrated Escalation

Historic 1999 Lahore Bus Yatra: Personally
traveled across the border to sign the
Lahore Declaration with PM Nawaz Sharif,
committing to the Simla Agreement and
nuclear risk reduction.

The Kargil Betrayal (1999): Pakistani military
intrusions across the Line of Control (LoC)
breached the trust of the Lahore summit
while peace talks were still underway.

Calibrated Escalation Doctrine: Authorized
complete military eviction using the Army
and Air Force (Operation Vijay / Safed Sagar)
under a nuclear overhang while strictly
ordering troops not to cross the LoC.

Global Diplomatic Victory: Strict adherence
to the sanctity of the LoC isolated Islamabad
diplomatically, forcing unconditional
Pakistani troop withdrawal under intense US
pressure.
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6.

Operation Parakram (2001-2002): Mobilized
500,000 troops along the border following
the terrorist attack on Parliament, asserting
coercive military capability while avoiding
uncontrolled full-scale war.

Normalization with China: Sikkim

Recognition & The Special Representatives
Mechanism

Landmark Prime Ministerial Visit (June
2003): Traveled to Beijing, marking one of the
most productive phases in bilateral relations
and expanding trade, investment, and
software ventures.

Chinese Recognition  of  Sikkim'’s
Integration: Convinced Beijing to formally
recognize Sikkim as an integral part of India,
prompting China to reprint official school
and administrative maps.

Formal Confirmation by Premier Wen Jiabao
(2005): China officially handed over maps
recognizing Sikkim within international
Indian borders, declaring Sikkim was no
longer a bilateral dispute.

Institution of Special Representatives
(SRs) Mechanism: Created the high-level
Special Representatives dialogue framework
to bypass rigid bureaucratic talks and seek
political solutions to the boundary question.

Middle Sector LAC Delineation: Initiated
formal map exchanges clarifying the Line of
Actual Control (LAC) in the Middle Sector in
2002, laying groundwork for future border
disengagement frameworks.

7. Architectural Shift in US Relations: The
‘Natural Allies’ Paradigm

Shattering Cold War Hesitations: Recognized
that post-Cold War geopolitics required India
to shed non-aligned hesitation and build a
deep strategic partnership with Washington.
The ‘Natural Allies” Declaration: Surprised
Washington amidst stringent post-Pokhran
sanctions by declaring the world’s oldest
and largest democracies as natural strategic
partners.

Jaswant Singh — Strobe Talbott Diplomatic
Dialogue: Initiated 14 rounds of historic back-
channel negotiations across multiple nations,
reconciling India’s security imperatives with
American non-proliferation concerns.

* Technological

Historic Presidential Visit of Bill Clinton
(March 2000): First US presidential visit
in 22 years (since Jimmy Carter in 1978),
transforming estrangement into strategic and
economic cooperation.

Next Steps in Strategic Partnership (NSSP
2004): Landmark accord opening bilateral
collaboration across four critical domains:
civiian nuclear energy, civilian space
programs, high-technology trade, and missile
defense.

. Multipolar Asia & Strategic Autonomy

Vision of an Indispensable India: Stated he
could not imagine any future Asian security
architecture that excluded India, forecasting
India’s rise well before double-digit economic
boomes.

Rejection of Unilateral Hegemony:
Advocated for an Asia where power does
not threaten stability, firmly rejecting the
dominance of any single regional hegemon.

Multipolar  Geopolitical  Equilibrium:
Promoted a multipolar Asian order,
prefiguring  India’s  current strategic
indispensability in the Indo-Pacific and

maritime domains.

Strategic Autonomy in Alliances: Refused to
bind India to rigid military blocs, preserving
policy independence while engaging major
world powers on equal footing.

NeighborhoodFirstPhilosophy:Emphasized
that ‘you can change your friends, but you
cannot change your neighbors’, prioritizing
sustained diplomatic dialogue alongside
ironclad defense deterrence.

9. Atmanirbharta in Defense Manufacturing
& Strategic Technologies

Sovereignty: Viewed
indigenous defense technology as vital
to overcome Western technology denial
regimes, sanctions, and missile control
regimes (MTCR).

Milestone Missile Tests (Agni-II): Hailed the
successful test of the nuclear-capable Agni-II
ballistic missile in 1999 as proof of self-reliant
strategic deterrence.
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* Backing DRDO & Defense Laboratories: At
the 24th DRDO Directors Conference (1999),
commended indigenous breakthroughs in
missile systems, avionics, armored vehicles,
and naval platforms.

Laying Foundation for Present Atmanirbhar
Bharat: Vajpayee’s push for indigenous
design and manufacturing directly anchors
current national missions to manufacture
fighter jet engines, radar, and indigenous
warships.

Network-Centric Warfare Vision:
Anticipated the integration of space satellites,
radar communication, and electronic
countermeasures for modern, network-
centric battlefields.

10. Contemporary Evolution: From Vajpayee’s
Baseline to Modi’s ‘New Normal”

* Evolution of Counter-Terrorism Military
Doctrine: While Vajpayee demonstrated
calibrated escalation by refraining from
crossing the LoC in Kargil, India’s military
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* Cross-Border Strike Paradigm: The ‘New

Normal” established via 2016 Uri surgical
strikes, 2019 Balakot airstrikes, and Operation
Sindoor (post-Pahalgam attack) directly
targets terror nodes inside Pakistan.

Decisive Realism & National Sovereignty:
Revocation of Article 370 in 2019 fulfilled
the nation’s long-standing constitutional
integration goals, embedding J&K fully into
the national mainstream.

Firm Pursuit of Disputed Territories:
Maintaining an uncompromising resolve to
recover Indian territory under illegal adverse
possession (PoJK and Aksai Chin).

Pragmatic Neighbourhood Diplomacy:
Reflected in PM Modi’s invitation to
SAARC leaders in 2014 and 2015 Lahore
visit, reiterating that while regional peace
is pursued, state-sponsored terror invites
robust retaliation.

doctrine has evolved under PM Modi.

Key Geopolitical Milestones & Strategic Doctrinal Evolution

Strategic Dimension / Front

Historical Baseline / Prior
Position

Vajpayee's Paradigm /
Contemporary Status

Nuclear Posture & Status

Recessed deterrence / Non-
nuclear (pre-1998)

Declared Nuclear Power
(Pokhran-II, 1998; NFU
Doctrine)

India-United States Relations

Post-Cold War estrangement &
sanctions

'Natural Allies' doctrine; NSSP
(2004); Strategic Partner

Territorial Claim on Sikkim

Shown as separate entity on
Chinese maps

Beijing recognized Sikkim as
part of India (2003-2005)

India-China Border Talks

Rigid bureaucratic impasse

Instituted Special
Representatives (SRs)
mechanism (2003)

LoC & Border Counter-
Offensive

Strict restraint / No LoC
crossing (Kargil 1999)

'New Normal': Cross-border
strikes (Uri, Balakot, Op
Sindoor)

Jammu & Kashmir Integration

Special status / Fragmented
legal framework

Article 370 revoked (2019);
Integrated into mainstream

Defense Technology Regime

Import dependence & Western
technology denials

Atmanirbhar Bharat:
Indigenous jet engines &
platforms

Diplomatic Engagement
Philosophy

Non-Aligned ideological
distance

'Pragmatic Realism': Pursuing
peace backed by military
strength

Multipolar Asian Architecture

Bipolar Cold War alignment

Advocated multipolar Asia;
Indispensable in Indo-Pacific
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TOPIC 7: CULTURAL HARMONY -
RAVINDRA JAIN: MAESTRO WHO SAW
MUSIC

Author: Rajiv Vijayakar | Occasion: International
Day of Persons with Disabilities (3 December)
| Theme: Artistic Vision, Inclusivity & Musical

Mastery

Executive = Summary:  Published to
commemorate the International Day of
Persons with Disabilities (3 December), this
tribute explores the life and monumental
legacy of Padma Shri Ravindra Jain. Despite
being visually challenged almost from
birth, Jain evolved into a rare audiovisual
polymath—composing, = penning  iconic
poetry, and singing for over 150 feature
films and monumental television epics
like Ramanand Sagar’s Ramayan. His
profound philosophy of inner sight, artistic
philanthropy, and mainstreaming inclusivity
serves as an enduring national inspiration for
an inclusive India.

1. Context & Commemoration: Overcoming
Disability through Creative Genius

International Day of Persons with
Disabilities: Featured in the December
2025 issue to honor 3 December, celebrating
extraordinary human achievement and
disability inclusion.

Audiovisual Phenomenon: Ravindra Jain
defied physical limitations, mastering the
audiovisual medium as a composer, lyricist,
singer, author, and cultural philosopher.

Sight Beyond Physical Vision: Though blind
almost since birth, he conceived intricate
cinematic visual imagery that rivaled and
frequently surpassed that of sighted creatives.

Endorsement by Industry Legends:
Celebrated by visionary filmmakers like Raj
Kapoor, Ramanand Sagar, and Rajkumar
Barjatya for his wunparalleled emotional
resonance.

The Miracle Visionary: Proved that true
artistic vision originates in the mind, brain,
and soul, transforming personal challenge
into cultural triumph.

2. Early Life, Formative Struggles & Classical
Foundation

Birth & Lineage (Aligarh, 1944): Born on
28 February 1944 to Sanskrit scholar and
Ayurvedacharya Pandit Indramani Jain and
Kiran Jain in Aligarh, UP.

Medical Challenges & Education: Born with
eyes tightly closed; early surgery offered
minimal relief. Severe eye strain ended his
formal schooling after Standard Five.

Rigorous Classical Musical Discipline:
Trained under eminent classical maestros
Ghamandilal Jain, Janardan Sharma, and
Nathuram Sharma, singing devotional
bhajans in local temples.

Academic Honors: Sangeet Prabhakar:
Earned the prestigious ‘Sangeet Prabhakar’
degreefrom PrayagSangeetSamiti, displaying
an unquenchable thirst for literature.
Literary Absorption via Brother: His elder
brother recited entire books of classical poetry,
epics, and scriptures to him, developing his
sharp mnemonic retention.

3. Kolkata Sojourn, Industry Breakthrough &
Saudagar

Kolkata Musical Immersions: Lived with a
Bengali family, mastered Rabindra Sangeet,
taught in schools, and cut his first Bengali
record with Aarti Mukherjee.

The Initial Break with N.N. Sippy: Producer
N.N. Sippy recorded his first Hindi track
featuring Mohammed Rafi for ‘Silsila Hai
Pyar Ka’ before the venture was shelved.

Feature Film Debut (1972): Marked his
formal entry with ‘Kaanch Aur Heera’ (1972),
penning and composing the philosophical
‘Nazar Aati Nahin Manzil'.

Breakthrough with Saudagar (1973): Scored
Rajshri’'s Saudagar starring Nutan and
Amitabh Bachchan, delivering hits like “Tera
Mera Saath Rahe” (Lata) and ’‘Sajnaa Hai
Mujhe’ (Asha).

Chor Machaye Shor (1974) Mega-Stardom:
The chart-busting success of ‘Le Jayenge Le
Jayenge” and ‘Ek Daal Pe Tota Bole” cemented
his position in mainstream Hindi cinema.
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4. Lyrical Mastery: Visualizing Imagery
through Words

6. Television Epics & Background Scoring
Prowess

* Acclaimed as a Superior Lyricist: Filmmaker ¢ Ramanand Sagar’s Epic Ramayan (1987-88):

Rajkumar Barjatya remarked that Jain was an
even finer lyricist than composer, citing his
unmatched situational depth.

Evoking Nature’s Splendors: Penned
iconic lyrics for ‘Ankhiyon Ke Jharokhon
Se’, ‘Dulhan Wohi Jo Piya Man Bhaaye’,
and ‘Husn Pahadon Ka” with vivid natural
imagery.

Layered Cinematic Descriptions: In ‘Der Na
Ho Jaaye’ (Henna, 1991), his lyrics brilliantly
depicted journey obstacles, suspense, and
spiritual surrender.

Writing for Rival Composers: Penned
celebrated songs for fellow music directors:
Kalyanji-Anandji (‘Kalicharan’), Usha
Khanna (‘Dada’), and Anu Malik (‘Dushman
Duniyaa Kaa’).

Overcoming Industry Hesitation: Began
writing his own lyrics because established
lyricists hesitated to collaborate with a
newcomer, inadvertently creating cinematic

Penned, composed, and sang for the historic
television epic Ramayan, transforming living
rooms into sacred spaces during telecasts.

Immense Television Repertoire: Composed
timeless soundtracks for ‘Shri Krishna’, ‘Alif
Laila’, ‘Jai Ganga Maiya’, ‘Jai Hanuman’, and
‘Sai Baba’ over 43 illustrious years.
Mastering Background Scores for 150+
Works: Scored intricate background scores
for over 150 films and serials, requiring
meticulous scene-by-scene timing and
dramatic analysis.

Engineering Method for Scoring: Explained
his method concisely: ‘If exact scene timing
and emotional cues are provided, visual lack
poses no hurdle to scoring’.

Multi-Lingual Devotional Albums:
Produced acclaimed spiritual and regional
albums in Hindi, Bengali, Malayalam, and
Gujarati, preserving cultural folklore.

7. Creative Philosophy: ‘Man Ki Aankhen’ &
Inner Concentration

masterpieces.

5. Decades of Synergy with Rajshri

* Focusing on Blessings over Limitations:

Productions

Record-Breaking Association: Scored an
astounding 18 feature films over four decades
for Rajshri Productions, establishing a golden
benchmark for clean, family cinema.

Defining the Rajshri Musical Identity:
Crafted soul-stirring melodies for classics
such as ‘Geet Gaata Chal” (1975), ‘Chitchor’
(1976), and ‘Ankhiyon Ke Jharokhon Se’
(1978).

Solo Lyricist Exception: Only one film in this
18-movie partnership (‘Tapasya’) had lyrics
by another writer (M.G. Hashmat); all others
featured Jain’s own poetry.

Nurturing New Vocal Talent: Introduced
and nurtured emerging voices including K.J.
Yesudas, Hemlata, Jaspal Singh, and Aarti
Mukherjee against big-star studio dominance.
Simplicity and Folk Roots: Infused Indian

cinema with pastoral folk music, classical
ragas, and accessible spiritual philosophy.

Believed physical blindness was an asset
that shielded him from visual distraction,
enhancing absolute auditory and mental
concentration.

The Iconic Couplet on Inner Sight: “Tan Ke
Hisse Mein Sirf Do Aankhen Hain / Man Ki
Aankhen Hazaar Hoti Hain / Tan Ki Aankhen
So Bhi Jaati Hain / Man Ki Aankhen Kabhi
Nabhi Soti Hain.”

Harmonizing Words and Melody: Asserted
that ‘the situation inspires the tune’—using
melodies first for fast dance numbers, and
lyrical verse first for deep emotional contexts.

Rejection of Plagiarism: Took pride in having
an identifiable, original signature melody,
refusing to imitate Western arrangements or
borrow melodies.

Translating Classical Scriptures: Translated
ancient philosophical texts and scriptures
into simple poetic verse, publishing multiple
books on love, spirituality, and culture.
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8. Philanthropy, Inclusivity & Institutional
Empowerment

Foundation for Visually Impaired Artists:
Established a charitable foundation providing
dedicated financial assistance, mentorship,
and work opportunities to disabled musicians.

Empowering Underprivileged Children:
Organized free music education workshops,
talent camps, and public concerts for
economically disadvantaged and disabled
children.

Advocacy for Social Inclusivity: Actively

Conferment of the Padma Shri: Conferred
the prestigious Padma Shri by President
Pranab Mukherjee at Rashtrapati Bhavan on
8 April 2015 for stellar cultural contributions.

Passing of an Era (9 October 2015): Passed
away in October 2015 atage 71, leaving behind
an indelible discography that continues to
inspire millions globally.

National Symbol of Triumph: Remembered
not merely as a blind musician, but as an

intellectual titan who redefined Indian
musical consciousness.

accessible

10. Lessons for Viksit Bharat: Inclusivity,
Accessible Arts & Human Potential

campaigned for the dignity,
infrastructure, and employment rights of

persons with disabilities (PwDs). * Mainstreaming Differently-Abled Talent:

Literacy Campaigns in Rural India:
Channeled royalties and personal donations
into educational foundations promoting
primary schooling in backward rural districts.

Acting Performance in Cinema: Portrayed
the medieval blind saint-poet Surdas in the
1988 film ‘Chintamani Surdas’, exemplifying
lived creative empathy.

9. Family Anchor, National Recognition &
The Padma Shri (2015)

Enduring Life Partnership: Married Divya
in 1982, who deeply admired his art and
character; she vowed to marry him or remain
single, becoming his pillar of support.

Next-Generation Legacy: His son, Ayushman
Jain, carries forward the family’s creative
legacy as a contemporary digital content
creator and producer.

Jain’s life underscores the imperative for
Viksit Bharat to transition from token charity
to institutional empowerment of PwDs.

Accessible Creative Ecosystems: Calls for
accessible digital audio workstations, Braille
musical notation, and barrier-free training
academies for disabled artists.

Cultural Atmanirbharta through Heritage:
Demonstrated that rooting art in Indian ethos,
folk ragas, and civilisational texts creates
timeless, globally revered creations.

Sustaining Creative Demographic Capital:
Proves that empowering citizens with
disabilities unlocks immense intellectual and
economic capital for national development.

Enduring Inspiration: His journey remains
an eternal proof that physical constraints
cannot bound the soaring human spirit when
backed by dedication and vision.

Ravindra Jain: Key Career Milestones & Creative Contributions

Career Domain / Dimension

Landmark Projects / Works

Key Cultural Impact &
Achievements

Feature Film Scores & Lyrics

Saudagar, Chor Machaye Shor,

Composed & penned 150+ film

Chitchor, Ram Teri Ganga
Maili, Henna

albums across Hindi, Bengali,
Malayalam

Scored 18 feature films over 4
decades

Historic Partnership with
Rajshri

Crafted Rajshri's signature
pastoral melodies and
evergreen family classics

Television Mythological Epics | Ramanand Sagar's Ramayan,
Shri Krishna, Jai Hanuman, Sai

Baba

Defined India's mythological
television soundscape for 43
years
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Background Music Expertise

Over 150 feature films and TV
mega-serials

Scored intricate cinematic
scenes using precise timing
cues and emotional arcs

Vocalist Discoveries &
Collaborations

KJ. Yesudas, Hemlata, Jaspal
Singh, Suresh Wadkar, Aarti
Mukherjee

Provided major breaks to new
vocal talent alongside Lata &
Kishore

Literary and Scriptural Works

Published books of poetry,
prose, and scriptural
translations

Made ancient Indian
philosophy accessible through
simple Hindi poetry

Disability Philanthropy &
Welfare

Founded charitable trust for
visually impaired artists

Conducted free workshops,
gave grants, and championed
PwD rights

Highest National Recognition

Padma Shri conferred on 8
April 2015

Honored by President Pranab
Mukherjee at Rashtrapati
Bhavan

Core Creative Philosophy

'Man Ki Aankhen Hazaar Hoti

Pioneered the belief that true

Hain'

creative vision resides in the
mind and soul

TOPIC 8: SCIENTIFIC EXCELLENCE
— NISAR: SCIENCE FROM ORBIT, IM-
PACT ON EARTH

Author: M. Ganesh Pillai (Scientific Secretary,
ISRO) | Theme: Earth Observation, Radar
Technology, Climate & Disaster Management

Executive Summary: The NASA-ISRO
Synthetic ApertureRadar (NISAR)observatory
represents a historic milestone in international
space diplomacy and earth observation
science. Equipped with world-first dual-band
(L-band and S-band) SweepSAR architecture
and a massive 12-meter deployable reflector,
NISAR maps the entire globe every 12 days
at an unprecedented spatial and temporal
resolution. Launched aboard ISRO’s GSLV
Mark-1II, it provides all-weather, day-and-
night observation vital for tracking ecosystem
changes, cryospheric dynamics, sea level rise,
aquifer depletion, and rapid disaster response
across India and the globe.

1. Orbital Architecture & Mission Overview

* Joint Observatory Configuration: Configured
as a collaborative Low Earth Orbit (LEO)
observatory between NASA (Jet Propulsion
Laboratory) and ISRO (URSC and SAC).
Sun-Synchronous Polar Orbit (SSPO):
Injected into a dedicated polar orbit at a
nominal orbital altitude of 747 km (operating
boundaries between 727 km and 767 km).

* Global 12-Day Temporal Repeat Cycle:

Engineered to map the entire planetary
landmass and cryosphere every 12 days,
delivering spatially and temporally consistent
scientific data.

Spacecraft Bus Engineering: Built on ISRO’s
proven I-3K satellite bus, maximizing
structural accommodation, power generation,
battery storage, and active thermal
management.

Propulsion & Extended Lifespan: Carries
onboard propellant for orbital maintenance,
collision avoidance, and eventual de-orbiting;
accurate launch injection extended mission
operational life by multiple years.

2. Advanced Radar Payloads: Dual-Band L &
S SAR

* First Dual-Band Radar Observatory: Houses

dual-frequency radar payloads—L-band SAR
(24 cm wavelength, NASA-JPL) and S-band
SAR (9.3 cm wavelength, ISRO-SAC).

Integrated Radar Instrument Structure
(IRIS): Both radar payloads and high-rate
digital handling electronics are integrated
onto a central structure forming the IRIS
assembly.

Revolutionary SweepSAR  Technique:
World-first implementation of the SweepSAR
imaging method, capturing a vast ground
swath of 240 km without compromising high
spatial resolution.
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3.

Massive 12-Meter Deployable Antenna
Reflector: Utilizes a 12-meter diameter
unfurlable mesh reflector attached to a
complex multi-stage deployable boom
wound around the spacecraft.

Overcoming Electromagnetic Interference
(EMI):  Extensive  testing  eliminated
electromagnetic interference generated by
the simultaneous high-power radiating
operations of dual SAR systems.

Subcontinent

Overcoming Indian

Observational Hurdles

Penetrating Persistent Tropical Cloud Cover:
Overcomes the inherent optical limitations of
tropical cloud cover, monsoon rain, and storm
systems via day-and-night radar penetration.

Multi-Terrain Environmental Monitoring;:
Tailored to monitor India’s diverse
topographical zones: the Himalayan ranges,
Indo-Gangetic  plains, Deccan plateau,
deserts, and coasts.

Joint L & S-Band Coverage over India: While
NASA captures L-band data over global
landmasses, ISRO prioritizes joint L-band
and S-band synchronized observations over
India and Antarctica.

Cryospheric Monitoring in the Himalayas:
Tracks glacial displacement, snowline
variations, wet snow margins, and moraine
dam formations in the Himalayas every 12
days.

Antarctic Polar Research Support: Measures
sea-ice drift, calving dynamics, and ice-shelf
velocities surrounding India’s Antarctic polar
research stations (Maitri and Bharati) every 3
days.

4. Terrestrial Ecosystems, Forestry & Agrarian
Mapping

Hectare-Scale Forest Biomass Estimation:
Quantifies above-ground woody biomass
and tracks canopy disturbance across all
Indian forest tracts at a granular hectare scale.

Mangrove Ecological Audits: Generates an
updated nationwide mangrove coverage
map annually at a sharp 25-meter spatial
resolution, tracking coastal degradation.

High-Resolution Agricultural Crop
Mapping: Delineates actively growing
croplands, cropping intensity, crop health
stages, and flooded agricultural areas during
monsoon inundation.

Sub-Surface Soil Moisture Profiling:
Measures volumetric soil moisture at a fine
100-meter resolution across Indian agrarian
districts, aiding precision irrigation planning.
Groundwater Aquifer Depletion
Surveillance:  Detects  millimeter-scale
land subsidence caused by over-extraction
of underground aquifers across stressed
agricultural basins.

5. Rapid Disaster Response & Emergency
Management

Support for Natural Hazard Systems: Feeds
actionable radar data into national disaster
management frameworks for earthquakes,
tsunamis, volcanic activity, and landslides.

24-Hour Emergency Orbit Re-scheduling:
System architecture permits rapid re-tasking
of the satellite observation schedule within
24 hours of an event forecast or disaster
notification.

5-Hour Rapid Downlink Turnaround:
Delivers processed disaster imagery and
interferometric deformation maps within 5
hours of orbital collection to emergency first
responders.

Flood Inundation & Landslide Delineation:
Maps surface water extents through driving
rain and identifies slope instability risks in
fragile mountainous terrains like Uttarakhand
and Wayanad.

Glacial Lake Owutburst Flood (GLOF)
Tracking: Monitors vulnerable proglacial
lakes, providing early warnings for sudden
glacial dam breaches in the fragile Himalayan
ecosystem.

6. Four-Stage Integration & Bilateral Testing
Architecture

Stage-1: Independent Subsystem
Qualification: L-SAR, S-SAR, payload
electronics, and mechanical subsystems
underwent standalone testing in the US and

India respectively.
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Stage-2: IRIS Assembly at JPL: Both
radar instruments were mechanically and
electrically integrated onto the IRIS structure
at NASA’s Jet Propulsion Laboratory in
Pasadena.

Stage-3: Payload Chain Evaluation:
Comprehensive end-to-end testing of the
payload chain (radar receivers, data handling,
solid-state recorders, boom, reflector, and
downlink).

Stage-4: Spacecraft Integration in India: IRIS
was mated with the ISRO I-3K bus at URSC
Bengaluru, followed by final assembly of the
12m reflector, solar arrays, and downlink
antennas.

Indigenous Space Debris Shield: ISRO
designed, fabricated, and installed an

indigenous micrometeoroid and orbital debris
shield protecting the spacecraft propellant
tanks from hypervelocity impacts.

7. Decadal NASA-ISRO Collaboration &
Engineering Synthesis

Harmonizing Distinct Engineering
Philosophies: A ten-year development
journey bridging disparate organizational
cultures, design specifications, and testing
protocols between NASA and ISRO.

Cross-Timezone Collaboration: Engineers
operated around the clock, attending to
domestic operational duties by day and
conducting joint bilateral reviews during
nights.

Fault Detection, Isolation & Recovery
(FDIR): Implemented autonomous FDIR
logic to ensure independent payload and
bus safety without endangering the entire
observatory.

Joint Mission  Operations  Protocol:
Established shared operational command
procedures, ensuring seamless telemetry,
orbital tracking, and mission commanding
across agencies.

Exemplar of International Space Diplomacy:
Serves as the benchmark model for equitable
international scientific collaboration,
capitalising on mutual institutional strengths.
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8. Launch Campaign, In-Orbit Deployment &
Commissioning

9.

Launch aboard GSLV Mark-II (F16):
Successfully launched into orbit on 30 July
2025 from the Satish Dhawan Space Centre
(SDSC SHAR) in Sriharikota aboard ISRO’s
GSLV Mark-II.

Precision Orbital Insertion: Achieved an
initial orbit well within nominal error bounds,
conserving onboard maneuvering fuel and
vastly extending mission lifespan.
Autonomous Solar Array Deployment: Solar
panels deployed within minutes of orbital
separation, establishing stable three-axis
Earth-oriented attitude control.

Deployment of 12-Meter Reflector Antenna:
Successfully unfurled the massive 12-meter
mesh antenna in orbit, verified by onboard
monitoring cameras under tight thermal
constraints.

Narrow Half-Degree Downlink Linkup:
Established a high-frequency communication
link between the ground stations and the
spacecraft’s narrow half-degree beamwidth
data downlink chain.

In-Orbit ‘First Light” & The Terabit

Downlink Infrastructure

S-SAR and L-SAR ‘First Light’ Milestone:
Achieved ‘First Light” radar imaging on 21
and 22 August 2025 respectively, confirming
sensor health and radar beam coherence.
Pepper-and-Salt Radar Data Processing:
Initial raw SAR ‘pepper-and-salt’
interferograms were successfully synthesized
by ground processing algorithms into high-
contrast radar maps.

Massive 80 Terabit Data Generation: During
the active science phase, the dual radars
generate up to 80 Terabits of observational
scientific data per orbit cycle.

Bifurcated High-Speed Ground Reception:
High data-rate X/Ka downlink channels
download L-SAR data onto NASA ground
stations and S-SAR data onto ISRO ground
stations (NRSC Shadnagar).

Calibration & Validation (Cal/Val) Phase:
Initiated active thruster burns to achieve the
frozen science orbit and execute transponder-
based radar radiometric calibrations.
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10. Scientific Frontiers: Climate Change, Solid
Earth & Viksit Bharat@2047

Global Sea Level Rise & Cryosphere
Mass Balance: Tracks volumetric ice sheet
shrinkage in Greenland and Antarctica,
measuring polar melt contributions to global
sea level rise.

Solid Earth Tectonics & Crustal Strain:
Measures sub-centimeter surface
displacements along tectonic fault lines,
enhancing earthquake hazard assessment
across the seismically active Himalayas.

National Data Sovereignty & Evidence-
Based  Governance:  Equips  Indian
policymakers, urban planners, and agrarian
boards with independent, high-frequency
remote sensing data.

Strengthening India’s Climate Leadership:
Provides critical Global South climate-
vulnerability ~ data, reinforcing India’s
leadership in  global  environmental
stewardship and COP negotiations.

Viksit Bharat@2047 S&T Foundation:
Demonstrates India’s  evolution from
a technological user into a pioneer of
frontier deep-space and earth-observation

technologies on the path to 2047.

NISAR Mission Specifications & Key Science Measurement Capabilities

Technical / Scientific
Parameter

Specification / Design
Standard

Agency Contribution /
Functional Role

Launch Vehicle & Date

GSLV Mark-1I (F16) | 30 July
2025

ISRO (SDSC SHAR,
Sriharikota)

Orbital Regime & Altitude

Sun-Synchronous Polar Orbit
(SSPO) at 747 km

Global mapping repeat cycle
every 12 days

Primary Radar Payloads

L-band SAR (24 cm) & S-band
SAR (9.3 cm)

NASA-JPL (L-SAR) & ISRO-
SAC (S-SAR)

Antenna & Imaging Technique

12 m Deployable Mesh
Reflector; SweepSAR

Captures 240 km ground
swath at high resolution

Spacecraft Bus System

ISRO I-3K Satellite Bus
Architecture

UR Rao Satellite Centre
(URSC), Bengaluru

Disaster Turnaround Protocol

Re-tasking in 24 hrs; Data
delivery in 5 hrs

Rapid mapping of floods,
landslides, earthquakes

Himalayan Cryosphere Repeat

Displacements & wet snow
cover at 12-day intervals

Early warning for GLOF &
glacial retreat

Forest Biomass & Mangroves

Woody biomass at hectare
scale; Mangroves at 25 m

Annual national
environmental audits

Polar Sea-Ice Drift Tracking

Antarctic sea-ice characteristics
at 500 m / 3 days

Supports Maitri & Bharati
polar research stations

Science Data Volume
Downlink

Generates ~80 Terabits per
orbital cycle

Downloaded at NASA & ISRO
ground stations
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2. Domestic Consumption &

Demographic Vitality

Engine

TOPIC 9: ECONOMIC PROSPERITY
— RISING GDP: CHARTING INDIA’S
GROWTH STORY

* Cornerstone of National Output: Private
final consumption expenditure constitutes
nearly 60% of India’s GDP, powered by rising
household disposable incomes and middle-
class aspirations.

Authors: Chetana Chaudhuri, Raktimava Bose &
Sanjib Pohit(NCAER) | Theme:Macroeconomics,
Consumption, Exports & Viksit Bharat@2047

Executive Summary: India has cemented
its position as the world’s fastest-growing
major economy, driven by resilient domestic
consumption (60% of GDP), an unprecedented
demographic ~ window, and strategic
capital expenditure under the National
Infrastructure Pipeline. While structural
hurdles such as crude import reliance (88%),
manufacturing export constraints, and skill
gaps persist, institutional reforms across
GST formalization, liberalized FDI, green
transition targets (500 GW non-fossil by
2030), and labor codes provide the bedrock
for Viksit Bharat@2047.

1. Macroeconomic Trajectory & Global

Growth Leadership

Fastest-Growing Major Economy: India’s
real GDP expanded at 6.5% in FY 2024-25
and accelerated sharply to 7.8% in Q1 of FY
2025-26, outpacing all other major global

economies.

Pillars of Viksit Bharat@2047: Anchored on
five foundational pillars: economic prosperity,
advancement,

and good

inclusive  growth, social
environmental sustainability,
governance.

Institutional Reforms

Synergy:

sustainable macroeconomic momentum.

Resilience against Global Volatility: Robust
macroeconomic buffers, substantial foreign
exchange reserves, and domestic demand
insulate the economy from global geopolitical

shocks.

Vision of a Developed Nation: Targeting
multi-fold expansion in per-capita income
to transition into a high-income, developed

economy by the centenary year of 2047.

A
cohesive policy ecosystem combining fiscal
consolidation, financial digitization, and
supply-side capacity additions underpins

3.

Digital Democratization of Commerce:
Digital rails (UPI, ONDC, and e-commerce
platforms) have extended modern retail
access deep into Tier-2 and Tier-3 towns,
bolstering formal consumption.

Unrivaled Demographic Profile: Over 65%
of the population is under 35 years of age
with a median age of 28; the working-age
population is projected to touch 1 billion by
2047.

Contrast with Aging Asian Peers: Unlike
Japan (over 29% population above 65) and
China (approaching 30% elderly by 2050),
India enjoys expanding labor supply and low
dependency ratios.

Surge in Female Labor Force Participation:
Female labor force participation rose
significantly from 19.7% in 2011 to 37% in
2023, reflecting a more inclusive, productive
formal workforce.

Export Competitiveness & Global Value

Chain Integration

Dynamic Services Export Growth: Services
exports demonstrated exceptional resilience,
expanding at a robust rate of 13.6% and
anchoring current account stability.

Merchandise Export Performance: Non-
petroleum merchandise exports reached USD
374.1 billion, demonstrating competitiveness
across diversified manufactured goods.

Surge in Electronics & Mobile Exports: Make
in India and Production-Linked Incentive
(PLI) schemes catalyzed an unprecedented
boom in mobile handset and consumer
electronics shipments.

Geographical = Market  Diversification:
Strategic trade partnerships expanded export
destinations beyond traditional hubs (US, EU)
to the UAE, Japan, and European partners,
enhancing resilience.
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Persistent Underperformance in Labor-
Intensive Exports: India has lagged peers
in capturing global market share in labor-
intensive goods (apparel, footwear, leather),
essential for large-scale job creation.

4. Energy Security Dilemma & Crude Oil
Import Dependence

Critical Import Vulnerability: India relies on
imported crude oil for over 88% of its domestic
consumption requirements, exposing fiscal
and trade balances to global price volatility.

Limited Domestic Crude Self-Sufficiency:
Domestic hydrocarbon exploration meets
only approximately 11.6% of total national
demand, creating a structural external
vulnerability.

Strategic Petroleum Reserves & Exploration:
Upgrading domestic exploration through
Open Acreage Licensing and expanding
strategic crude storage facilities to buffer
geopolitical crises.

Diversified Energy Strategy: Mitigating
external vulnerability through accelerated
biofuel blending (Ethanol Blended Petrol),
green hydrogen adoption, and domestic
refining expansion.

Impact on Export Competitiveness: High
industrial energy and transportation fuel
costs directly inflate production overheads,
constraining the export margins of
manufacturers.

5. Manufacturing Revival & Industrial
Cluster Ecosystems

GDP Contribution & Future Targets:
Manufacturing currently contributes
approximately 17% to national GDP, with
targeted policy interventions aimed at
reaching 25% by 2030.

PLI Scheme as an Industrial Catalyst:
Production-Linked = Incentive = schemes
across 14 sunrise sectors have mobilized
investments, boosted local value addition,
and stimulated job creation.

High-Tech Clusters & Semiconductor
Parks: Developing specialized industrial
corridors, mega textile parks (PM MITRA),
and semiconductor fabrication parks to build
resilient supply chains.

Persistent Industrial Impediments:
Inadequate logistics connectivity, high power
tariffs, compliance complexity, and expensive
credit continue to challenge medium and
small enterprises.

Bridging Large Industry and MSME
Linkages:  Strengthening  supply-chain
integration between large original equipment
manufacturers (OEMs) and local MSME
supplier networks.

6. Goods & Services Tax (GST): Unification &
Formalization

Unified National Common  Market:
Subsumed a cascading web of central and
state taxes into a single indirect tax structure,
dismantling inter-state trade friction and
check-posts.

Robust Revenue Collections: Consistently
high monthly GST collections during festive
cycles demonstrate sustained domestic
consumer demand and expanding tax
compliance.

Digital Formalization via AI Auditing:
Deploying advanced digital systems—e-
invoicing, automated return reconciliation,
and Al-driven predictive audits—to curb tax
evasion and broaden the tax base.

Enhanced Logistics Velocity: Eliminating
physical border check-posts significantly
shortened interstate truck transit turnaround
times, lowering fleet operating costs.
Next-Generation Rationalization Roadmap:
Focusing on rate slab rationalization, bringing
uncovered economic sectors into GST, and
providing dedicated digital support for small
taxpayers.

7. Multi-Sectoral Reform Agenda: Finance,
Labor & Investment

Liberalization of Foreign Direct
Investment (FDI): 100% FDI allowed under
the automatic route across key sectors
including manufacturing, telecom, railways,
infrastructure, and e-commerce.

Opening Emerging & Space Sectors:
Permitting higher FDI in insurance and space
technology reflects growing confidence in
integrating foreign risk capital and advanced
technology.
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FDI as a Knowledge Spillover Engine:
Transitioning FDI from passive equity
financing to active technological transfer,
R&D co-creation, and managerial skill
development.

Four Comprehensive Labor Codes:
Consolidating 29 central labor laws into 4
modern codes to balance enterprise flexibility
and ease of doing business with universal
worker protections.

Regulatory Modernization & Land Reforms:
Streamlining  single-window  clearances
and digital land registries to overcome
bureaucratic delays that impede long-term
private capital expenditure.

8. Infrastructure Push: National Infrastructure
Pipeline (NIP) & Capex

Monumental NIP Scope: The National
Infrastructure Pipeline encompasses over
13,000 projects valued at an aggregate 3185
lakh crore across 33 core economic sectors.

Public Capex Surge (R11 Lakh Crore): Central
government capital expenditure reached
nearly %11 lakh crore in FY 2024-25, crowding
in private investment and building long-term
capital assets.

GatiShakti & Bharatmala Convergence:
Synchronizing high-speed highway
development with rail, port, and digital
networks (BharatNet) to eliminate logistics
bottlenecks.

Dedicated Freight Corridors (DFCs):
Operationalizing Western and Eastern DFCs
to transfer freight from road to high-speed
rail, cutting turnaround times and emissions.

National Monetisation Pipeline (NMP):
Unlocking substantial commercial revenue
by leasing brownfield public infrastructure
assets to finance new greenfield infrastructure.

9. Green Growth, Energy Transition &
Panchamrit Commitments

India’s Panchamrit Climate Pledges:
Committed to establishing 500 GW of non-
fossil energy capacity by 2030 and reaching
net-zero carbon emissions by the year 2070.
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* Renewable Capacity Expansion: Scaling

solar photovoltaic parks, wind farms, and
establishing indigenous capabilities in
high-efficiency solar module and battery
manufacturing.

Perform, Achieve and Trade (PAT) Scheme:
Enforcing energy efficiency targets across
1,333 designated industrial units in 13 energy-
intensive sectors, yielding massive carbon
abatements.

PM Surya Ghar: Rooftop Solar Push:
Massive financial subsidies and simplified
grid connections promoting rooftop solar
across millions of residential and commercial
buildings.

Green Hydrogen Mission: Positioning India
as a premier global production and export
hub for green hydrogen and green ammonia
to decarbonize hard-to-abate industries.

10. Strategic Roadmap: Sustaining Inclusive
Growth for Viksit Bharat@2047

* Deepening Human Capital Investments:

Aligning educational curricula and skilling
schemes (PMKVY)withindustrial automation
to maximize youth employability and wages.

Building Inclusive & Resilient Urban
Developing Tier-2 and Tier-3
urban clusters as new regional engines of
industrialization, services, and high-quality
job creation.

Centers:

Advancing Deep Financial Inclusion:
Expanding digital credit penetration, Account
Aggregator systems, and micro-insurance to
informal enterprises and rural households.

Sustainable Resource Management:
Balancing rapid macroeconomic growth with
environmental stewardship, circular economy
models, and climate-resilient agriculture.

Final Destination: Viksit Bharat@2047:
Executing synchronized structural reforms to

ensure high-growth momentum culminates
in an equitable, technologically advanced,
and self-reliant India.
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India’s Macroeconomic Indicators & Strategic Quantitative Benchmarks

Macroeconomic / Structural
Parameter

Historical Level / Prior
Baseline

Current Status / Strategic
Target

Real GDP Growth Rate

6.5% in FY 2024-25

7.8% in Q1 FY 2025-26 (Fastest-
growing major economy)

Private Consumption Share in
GDP

Vulnerable to rural shocks

~60% of GDP (Powered by
rising disposable incomes)

Demographic Dividend (Youth
Share)

High dependency ratio
historically

Over 65% under 35 (Median
age 28; 1B working-age by
2047)

Female Labor Force
Participation

19.7% in 2011

37.0% in 2023 (Sharply rising
formal participation)

Services Exports Growth Rate

Single-digit cyclical expansion

13.6% annual growth rate
(USD 374.1B non-oil goods)

Manufacturing Share in
National GDP

Stagnant at 14-16% historically

~17% of GDP (Targeted to
reach 25% by 2030)

Crude Oil Import Dependence

Increasing structural deficit

>88% imported (Domestic self-
sufficiency ~11.6%)

National Infrastructure
Pipeline (NIP)

Fragmented state planning

13,000+ projects worth X185
Lakh Crore across 33 sectors

Public Capital Expenditure
(Capex)

%2 Lakh Crore (2014-15)

Nearly 11 Lakh Crore in FY
2024-25

Panchamrit Climate
Commitments

High fossil reliance

500 GW non-fossil capacity by
2030; Net Zero by 2070
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