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Abstract

The Pythagorean Theorem is a fundamental principle in geometry that establishes a relationship
between the lengths of the sides in a right-angled triangle. It states that the square of the length of the
hypotenuse (the side opposite the right angle) is equal to the sum of the squares of the lengths of the
other two sides. This theorem not only serves as a critical tool in mathematics for calculating distances
and angles but also has widespread applications in fields such as physics, engineering, architecture,
and computer science. The simplicity and universality of the Pythagorean Theorem make it a
cornerstone of mathematical education and practical problem-solving.

Key Word - Pythagorean Theorem, Right-angled triangle, Hypotenuse, Geometry, Mathematical principle,
Distance calculation, Square of sides, Triangle properties, Euclidean geometry, Mathematical applications

Introduction
The Pythagorean Theorem is one of the most important and widely known principles in mathematics, especially
within the field of geometry. Attributed to the ancient Greek mathematician Pythagoras, the theorem provides
a fundamental relationship between the three sides of a right-angled triangle. It states that in any right-angled
triangle, the square of the hypotenuse (the side opposite the right angle) is equal to the sum of the squares of
the other two sides. Mathematically, this is expressed as a* + b* = ¢, where c is the length of the hypotenuse
and a and b are the lengths of the triangle's legs. The Pythagorean Theorem is not only a core concept in school
mathematics curricula but also plays a critical role in various scientific and engineering applications, including
construction, navigation, computer graphics, and physics. Its simplicity and versatility have made it a
cornerstone in both theoretical and applied mathematics. Moreover, the theorem has led to the development of
numerous proofs—geometric, algebraic, and even dynamic—highlighting its deep significance and enduring
impact on mathematical thought
Literature Review
The Pythagorean Theorem has a rich and well-documented history, dating back over 2,500 years.
Although the theorem is named after the Greek philosopher and mathematician Pythagoras (c. 570—
495 BCE), evidence suggests that the relationship between the sides of a right-angled triangle was
known long before his time. Babylonian tablets such as Plimpton 322 (circa 1800 BCE) indicate an
empirical understanding of Pythagorean triples, demonstrating early knowledge of the theorem in
Mesopotamian mathematics.
In ancient Greece, Pythagoras is traditionally credited with the first formal proof of the theorem,
transforming observed numerical patterns into a generalized geometric principle. Later Greek
1



mathematicians, including Euclid, expanded upon this foundation. Euclid’s Elements, written around
300 BCE, contains the first known axiomatic proof of the theorem (Proposition 47 in Book I), which
remains influential in mathematics education today. Over the centuries, the Pythagorean Theorem has
been the subject of hundreds of proofs from various mathematical perspectives—geometric, algebraic,
trigonometric, and even calculus-based. Notable contributors include Leonardo da Vinci, who created
a geometric rearrangement proof, and Bhaskara, an Indian mathematician who presented an elegant
proof using a visual diagram and the concept of area. In modern mathematics and education, the
theorem continues to play a central role. It serves as a foundational concept in Euclidean geometry
and a stepping stone toward trigonometry and analytic geometry. Its applications extend far beyond
pure mathematics, with uses in physics, engineering, computer science, and architecture.
Contemporary research has also explored the Pythagorean Theorem in non-Euclidean geometries,
such as spherical and hyperbolic spaces, revealing how the theorem adapts—or fails to apply—in
curved surfaces. Scholars also study the theorem's pedagogical implications, examining how it is best
taught at different educational levels. Studies suggest that interactive and visual learning approaches
significantly improve students' understanding of the theorem, especially when integrated with real-
world applications.

In conclusion, the literature surrounding the Pythagorean Theorem illustrates its profound influence
across cultures and centuries. Its enduring relevance in both theoretical mathematics and practical
applications highlights its importance as a foundational element in the study of geometry.

Research Methodology

This study employs a qualitative and analytical research methodology to explore the Pythagorean
Theorem from historical, mathematical, and applied perspectives. The objective is to understand the
theorem’s theoretical foundation, examine various proofs, and evaluate its practical significance in
real-world problem-solving.

1. Research Design

The research is structured as a descriptive and analytical study. It combines a literature-based
approach with mathematical analysis and illustrative problem-solving to examine the theorem’s
development, multiple proofs, and applications across disciplines.

2. Data Collection
Data was collected through secondary sources, including:

e Academic textbooks on geometry and mathematics history

o Peer-reviewed journal articles

o Historical manuscripts and documents (e.g., Euclid’s Elements, Babylonian tablets)

e Online mathematical repositories (e.g., JSTOR, Khan Academy, and MathWorld)
Additionally, visual and interactive resources such as diagrams, educational videos, and dynamic
geometry software (e.g., GeoGebra) were used to explore and demonstrate different proofs and
applications.

3. Analytical Methods
The analysis was conducted through:

o Comparative analysis of classical and modern proofs (algebraic, geometric, and visual)

o Application-based problem solving, involving real-world scenarios (e.g., navigation,

construction, and computer graphics)

e Conceptual mapping to illustrate how the theorem connects to other areas of mathematics,

such as trigonometry and coordinate geometry
4. Validation of Results
To ensure the correctness and clarity of interpretations:



e All mathematical derivations and solutions were verified through multiple methods (e.g.,
algebraic calculation and geometric construction).

e Cross-validation was performed using established academic sources and peer-reviewed
examples.

o Feedback was also sought from mathematics educators to confirm the appropriateness of
instructional interpretations.

5. Tools and Resources

o Mathematical software: GeoGebra and Desmos for visualization and simulation

o Document analysis tools: Zotero and Mendeley for literature management

e Manual computation and diagrams were used to replicate historical methods and compare

with modern techniques

Summary
This methodology integrates historical inquiry with mathematical reasoning and modern educational
tools to offer a comprehensive understanding of the Pythagorean Theorem. It emphasizes both
theoretical rigor and practical relevance, making the study valuable for academic and instructional
purposes.

Result and analysis

The exploration of the Pythagorean Theorem through various historical, theoretical, and applied lenses
yielded several key findings. The analysis highlights the theorem's universality, adaptability across
mathematical contexts, and practicality in solving real-world problems.

1. Theoretical Results
A detailed review of classical and modern proofs demonstrated the theorem’s versatility and
mathematical richness. Among the proofs studied:
e Euclid’s geometric proof (Book I, Proposition 47) reinforces the axiomatic structure of
Euclidean geometry.
o Bhaskara’s area-based proof was found to be particularly elegant and accessible, relying on
simple geometric rearrangements to convey the relationship.
e Algebraic proofs using coordinate geometry further validated the theorem using the distance
formula, showing its consistency in the Cartesian plane.
Each proof not only confirmed the theorem’s correctness but also revealed different pedagogical
strengths—some focusing on logical deduction, others on visual intuition.
2. Application-Based Analysis
The application of the Pythagorean Theorem to real-world scenarios confirmed its practical utility:
e In construction and architecture, the theorem was used to verify right angles and determine
diagonal distances (e.g., ensuring a square layout on building sites).
o In navigation and GPS technology, the theorem helped estimate straight-line distances
between two points on a flat map.
e In computer graphics, it supported pixel-based calculations for rendering and object
positioning on a 2D plane.
These case studies confirmed the theorem’s role as a fundamental tool in technical fields, especially
when exact linear distance measurements are essential.
3. Educational Observations
Through analysis of interactive visual tools (e.g., GeoGebra), it was observed that dynamic models
enhanced conceptual understanding among learners. Students responded positively to visual



representations of the theorem, especially when shown how areas of squares on triangle sides relate
proportionally.

In addition, comparing multiple proofs enabled deeper engagement and fostered mathematical
thinking. The use of real-life word problems improved relevance and retention, especially in middle
and high school learners.

4. Conceptual Extension

Further analysis showed that while the Pythagorean Theorem holds in Euclidean geometry, it does
not directly apply in non-Euclidean geometries (e.g., spherical or hyperbolic geometry). This
limitation reinforces the importance of understanding the context in which mathematical theorems are
applied and paves the way for further study in advanced geometry.

Summary of Findings

|Aspect HObservation

‘Number of proofs studiedHS (geometric, algebraic, visual, coordinate-based, area-based)

‘Tools used HGeoGebra, coordinate geometry, hand-drawn diagrams

‘Student learning outcomeHImproved understanding with visual tools and real-world problems

|
|
|
‘Practical applications HConstruction, navigation, computer graphics ‘
}

‘Theoretical limitation Hlnapplicability in non-Euclidean geometry without modification

Discussion

The findings of this study reinforce the Pythagorean Theorem’s status as one of the most fundamental
and widely applicable principles in mathematics. From its early origins in ancient civilizations to its
modern-day relevance in science and engineering, the theorem has maintained both theoretical
significance and practical value.

Historically, the Pythagorean Theorem illustrates how mathematical truths were discovered
empirically before being formalized through logical reasoning. While Pythagoras is often credited
with the theorem, earlier records from Babylonian and Indian mathematics suggest that knowledge of
Pythagorean triples predated his contributions. This highlights the global and cross-cultural evolution
of mathematical ideas.

From a theoretical perspective, the diversity of proofs—ranging from Euclid’s geometric logic to
algebraic and visual representations—demonstrates the theorem’s robustness. Each method offers
unique insights: geometric proofs emphasize spatial reasoning, algebraic proofs highlight symbolic
manipulation, and visual proofs appeal to intuition. This diversity supports the idea that mathematical
understanding can be deepened by approaching a concept from multiple angles.

The real-world applications analyzed confirm that the Pythagorean Theorem extends well beyond
academic exercises. Its use in fields like architecture, navigation, physics, and computer graphics
underscores its practical relevance. For example, in construction, the theorem ensures structural
accuracy and spatial planning, while in computer graphics, it is used for calculating distances between
objects on a screen. These applications illustrate the theorem’s continued importance in solving
contemporary problems.

Educationally, the study supports the integration of interactive and visual tools to teach the theorem.
Digital platforms like GeoGebra have shown promise in improving student engagement and
conceptual understanding. Moreover, exposing students to multiple proofs and real-world examples
helps bridge abstract theory and tangible application, enhancing both critical thinking and
mathematical confidence.



However, the study also acknowledges limitations. While the Pythagorean Theorem holds in
Euclidean geometry, it does not directly apply in non-Euclidean spaces, such as on the surface of a
sphere or in curved spacetime. This invites more advanced mathematical exploration and emphasizes
the need to understand the domain in which a theorem operates.

In conclusion, the Pythagorean Theorem serves not only as a cornerstone of geometric understanding
but also as a gateway to deeper mathematical inquiry and practical problem-solving. Its historical
roots, theoretical elegance, and real-world utility make it a timeless element of mathematical education
and application.

Conclusion

The Pythagorean Theorem remains one of the most significant and enduring principles in mathematics.
Its simplicity—expressed by the formula a? + b? = c>—belies its deep theoretical value and practical
utility. Through the analysis of various historical proofs and real-world applications, this study has
demonstrated the theorem’s wide-reaching impact in both academic and applied contexts.

From ancient Babylonian records to modern digital tools, the Pythagorean Theorem has evolved as a
cornerstone of Euclidean geometry. Its use in fields such as architecture, engineering, navigation, and
computer science confirms its practical relevance, while its role in educational settings highlights its
importance in developing mathematical reasoning and problem-solving skills. Furthermore, the
theorem serves as a bridge to more advanced topics such as trigonometry, analytic geometry, and even
non-Euclidean geometry.

Despite its extensive utility, it is important to acknowledge that the theorem’s direct application is
limited to right-angled triangles in flat (Euclidean) spaces. Understanding these boundaries is key to
appreciating the broader mathematical landscape.

Recommendations

1. Integrate Multiple Proofs in Teaching
Educators should present a variety of proofs—geometric, algebraic, and visual—to help
students understand the theorem from different perspectives and deepen conceptual
comprehension.

2. Use Interactive Tools
Incorporating dynamic geometry software (e.g., GeoGebra) can enhance student engagement
and improve visual understanding of how the theorem works in practice.

3. Highlight Real-World Applications
Teaching the theorem through real-life scenarios—such as construction layouts, GPS
positioning, or screen distance calculation—can increase student motivation and show the
relevance of mathematics in everyday life.

4. Encourage Inquiry-Based Learning
Students should be encouraged to explore and even create their own proofs of the theorem,
fostering creativity, logic, and mathematical thinking.

5. Introduce Non-Euclidean Contexts at Advanced Levels
For advanced students, educators may introduce how the theorem is modified or fails in
curved spaces, laying the foundation for higher-level geometry and physics.

6. Preserve Historical Context
Discussing the historical development of the theorem—from Babylonian roots to Euclid’s
formalization—adds cultural and historical richness to mathematics education.
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Abstract

The Ganga River is not only India’s largest inland water system but also one of the most spiritually
and culturally revered rivers globally. Beyond its physical presence, the river embodies deep religious,
emotional, philosophical, and cultural significance for millions. It serves as a vital artery that supports
India's spiritual identity, while also contributing to its economic and commercial lifelines. Different
physicochemical parameters and Arsenic were analyzed at five different Ganga ghats of Patna.
Geogenic contamination results from the natural leaching of arsenic-rich minerals embedded in
geological formations. In the Gangetic plains, particularly in Bihar, alluvial aquifers are a major
pathway for the mobilization of arsenic into groundwater systems.High arsenic levels at Mahendru,
Kali, and Gandhi Ghats are linked to sewage discharge, urban runoff, religious use, and seasonal
stagnation. Poor sanitation near Mahendru further intensifies contamination.

Keywords: Ganga ghats, physicochemical, groundwater, arsenic

Introduction

The Ganga River basin spans an area of approximately 861,404 km? within India, ranking it as the
15th largest river basin in Asia and the 29th largest globally (Joshi et al., 2009). It encompasses over
26.2% of the country's total geographical area and supports several historically significant cities along
its banks, including Haridwar, Kanpur, Prayagraj (formerly Allahabad), Varanasi, Patna, and Kolkata.
Originating from Gaumukh, the river flows through the Himalayan foothills up to Rishikesh, after
which it descends into the vast Gangetic plains. These plains are commonly divided into three
sections—upper, middle, and lower Gangetic plains—based on their topography and riverine features
(Payne et al., 2004).1t is one of the India’s largest and longest rivers, originates from the Gangotri
Glacier in the Himalayan mountain range. It traverses a distance of approximately 2,525 kilometers
before emptying into the Bay of Bengal near Kolkata. Several major cities are situated along its banks,
including Rishikesh, Haridwar, Kanpur, Prayagraj (Allahabad), Varanasi, Patna, and Kolkata.
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The Ganga River is regarded as one of the most revered rivers globally, not merely for its physical
characteristics, but more significantly for its cultural and spiritual importance. Very few rivers hold
such profound meaning for so many people. Apart from being India’s largest inland water system, the
Ganga plays a crucial role in sustaining the country’s cultural, emotional, religious, philosophical,
economic, and commercial dimensions (Bhutiani et al., 2015). The river basin supports nearly 37% of
India’s total population. This heavily populated region, abundant in water resources, has long been
under considerable socio-economic stress. Rapid population growth, urbanization, agricultural
intensification, industrial expansion, and deforestation have severely impacted the river’s natural state
(Tavakol et al., 2017b; Basant Rai, 2013; Hamner et al., 2006). Arsenic contamination in drinking
water represents a serious global public health concern, with the problem being particularly severe in
South Asian regions such as the Gangetic plains of India. The presence of arsenic in natural water
systems is influenced by both geogenic and anthropogenic factors, which act simultaneously or
independently depending on local environmental conditions.

Geogenic contamination arises from the natural leaching of arsenic-bearing minerals present in
geological formations. In the Gangetic plains, especially Bihar, alluvial aquifers play a significant role
in arsenic mobilization. Under specific physicochemical conditions, such as reducing environments,
arsenic is released from iron oxyhydroxides due to oxidation-reduction reactions (Mukherjee et al.,
2006). These processes are often exacerbated by the region’s natural hydrogeology, which promotes
arsenic solubility and transport into groundwater sources.

Anthropogenic contributions are equally alarming. Ahmed et al. (2004) highlighted that unregulated
discharge of industrial effluents, particularly from electroplating, tanning, and dyeing industries,
introduces significant arsenic loads into both surface and subsurface water systems. Additionally, the
intensive use of arsenic-containing pesticides and fertilizers in agriculture further contaminates the
water table. Seasonal monsoon runoff worsens this scenario by washing accumulated pollutants into
rivers and groundwater reservoirs.

Thus, arsenic contamination in regions like Bihar is the result of an intricate interaction between
natural geological processes and human-induced pollution, necessitating urgent interdisciplinary
approaches for mitigation and sustainable water resource management.

Methods and Methodologies

Study Area

Five major ghats along the Ganga River in Patna—Gandhi Ghat, Kali Ghat, MahendruGhat, GaiGhat,
and CollectorateGhat—were selected for study due to their strategic visibility and diverse functional
uses. These riverfront locations serve as prominent socio-cultural and religious hubs, witnessing daily
human activity such as ritual bathing, cremation ceremonies, and large-scale religious festivals like
Chhath Puja, which collectively attract thousands of participants (Sharma et al., 2015; Singh &Verma,
2018).

Sample Collection and Preservation

Water samples were collected from a depth of 1 foot below the river surface using 500 mL plastic
containers pre-rinsed and preserved with concentrated nitric acid (HNOs). Acid preservation was
essential to inhibit microbial activity, minimize physicochemical changes, and retain arsenic in
dissolved form by preventing adsorption or precipitation (APHA, 1995).

Two subsamples were randomly taken from each site and mixed thoroughly to form a composite
sample. All analyses were conducted following standard APHA methods. Reagents were prepared
using double-distilled water. Arsenic was analyzedthroug AAS. Key water quality parameters—
hardness and chloride—were analyzed at the Central Research Laboratory (CRL), PWC, Patna..
Result And Discussion
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Arsenic concentrations across Patna’s ghats ranged from 0.004 to 0.037 mg/L, with the highest level
at MahendruGhat, exceeding the WHO limit (0.01 mg/L) by over four times. This indicates significant
local contamination. Higher levels at Mahendru, Kali, and Gandhi Ghats are likely due to urban runoff,
sewage discharge, religious activities, and seasonal stagnation. Poor sanitation infrastructure near
Mahendru further worsens the issue.

Under low-oxygen conditions, arsenic is released from sediments, increasing health risks and
ecological impact through bioaccumulation. These variations highlight the need for site-specific
monitoring and management.

Hardness levels across the ghats ranged from 120 to 190 mg/L, with the highest observed at
MahendruGhat. The elevated levels may be attributed to mineral-rich runoff and urban discharge.
Chloride concentrations varied between 20 and 60 mg/L, peaking at Mahendru and Kali Ghats, likely
due to domestic sewage and surface runoff, but remained within permissible limits for drinking water.

Conclusion

Elevated arsenic levels in the Ganga's aquatic system stem from a complex interplay of geogenic and
anthropogenic factors. Geogenically, arsenic is mobilized through natural weathering and reductive
dissolution of arsenic-bearing minerals such as arsenopyrite, contributing significantly to groundwater
contamination. This study underscores the urgent need for a multi-pronged mitigation strategy to
address arsenic contamination in the Ganga River. At first, a robust and continuous water quality
monitoring system must be established to detect fluctuations in arsenic levels and enable timely
intervention. Secondly, strict enforcement of environmental regulations is essential to curb
unregulated industrial discharges and promote sustainable agricultural practices.
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Abstract

In an increasingly interconnected world, research and innovation ecosystems are pivotal for addressing
global challenges—ranging from climate change and public health to energy security and inclusive
growth. As developing and developed nations recalibrate their priorities post-pandemic, the
rationalization of national research systems has become essential for aligning scientific output with
sustainable development goals (SDGs), regional demands, and global equity. This paper explores how
India and Japan, two diverse Asian powers with rich research traditions and contrasting socio-
economic trajectories, are navigating this transformation. India, as a rapidly growing democracy with
a young demographic and strong information technology base, faces the challenge of bridging gaps
between research, innovation, and social application. Despite world-class institutions like IITs and
ISRO, India's research system suffers from fragmented funding, weak industry-academia linkages,
and limited internationalization. Recent reforms, including the National Research Foundation and the
National Education Policy (2020), seek to address these concerns by creating a cohesive and
interdisciplinary research architecture that is globally competitive yet socially responsive. In contrast,
Japan has long been a global leader in R&D intensity, scientific output, and technological
advancement. However, Japan faces the opposite challenge: revitalizing an aging research workforce,
diversifying its institutional culture, and globalizing its insular research model. Through science and
technology basic plans, robust university—industry collaboration (e.g., METI programs), and targeted
international cooperation (especially in ASEAN and Africa), Japan has attempted to rationalize its
research agenda towards long-term sustainability and regional leadership. This paper offers a
comparative analysis of the two national research ecosystems, focusing on governance structures,
funding models, innovation policy, talent mobility, and international collaborations. It argues for a
more contextual and collaborative approach to rationalization, wherein both countries can learn from
each other—India from Japan’s systemic discipline and innovation linkages, and Japan from India’s
dynamism, demographic dividend, and global south engagement. Ultimately, the paper reflects on
how India and Japan, by recalibrating their research systems toward inclusivity, interdisciplinary, and
international cooperation, can contribute to a globally just, technologically empowered, and
development-oriented future.

Keywords: Research ecosystem, Global development, Interdisciplinary, Sustainable development
goals (SDGs), Rationalization
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Introduction

In the 21st century, the transformative power of knowledge is increasingly central to solving global
challenges. From combating climate change and pandemics to advancing inclusive education and
innovation, research systems have emerged as pivotal engines of sustainable development. As the
United Nations Sustainable Development Goals (SDGs) highlight the need for science, technology,
and innovation (STI) to drive equitable progress, it is imperative for countries to rationalize their
research systems—making them more coherent, strategic, and responsive to global and domestic needs
(UNESCO, 2021).The term rationalizing research systems refers to a deliberate restructuring of the
institutional, financial, and governance frameworks that underpin research and innovation. It implies
aligning scientific inquiry with development priorities, improving inter-agency coordination,
diversifying funding, promoting excellence and equity in knowledge production, and facilitating
global collaboration. As science becomes more transnational and interdisciplinary, rationalized
systems are expected to produce knowledge that is not only academically robust but socially relevant
and globally resonant. While the need for rationalized research is global, the pathways to achieving it
are context-specific. This paper examines the comparative experiences of two countries—India and
Japan—in building and reforming their national research systems in pursuit of development and global
relevance. India, as a populous and diverse developing country, has sought to leverage science and
innovation to address its myriad socio-economic challenges. Its postcolonial legacy, state-led
development trajectory, and vibrant but fragmented higher education system pose unique opportunities
and constraints in its pursuit of rationalization (Krishna, 2016). Japan, on the other hand, is a
technologically advanced, high-income country that rebuilt its economy after World War II through
strategic investments in science, technology, and industrial policy. Japan’s research system is widely
regarded for its coherence, competitiveness, and integration with the private sector (OECD, 2022).
The rationale for selecting India and Japan for this comparative study lies in the contrasting nature of
their socio-economic contexts and the complementary lessons they offer. Japan illustrates how
research systems can be centralized, industry-aligned, and globally competitive. India demonstrates
the complexities of democratizing research in a pluralistic and resource-constrained environment. By
juxtaposing their experiences, this paper aims to uncover insights into the institutional, policy, and
strategic dimensions of rationalizing research systems for global development. Through an
interdisciplinary and policy-focused lens, this study draws from national policy documents, academic
literature, institutional data, and international assessments to evaluate the strengths, limitations, and
potential reforms in the Indian and Japanese research systems. The goal is to identify transferable
lessons for countries, particularly in the Global South, seeking to rationalize their research ecosystems
in ways that support both national development and global progress. This paper argues that while both
India and Japan have made significant strides in reforming their research systems, they face ongoing
challenges in balancing national priorities with global imperatives. India’s pluralistic but underfunded
system requires deeper structural reforms and coordination, whereas Japan’s centralized model must
respond to demographic stagnation and new geopolitical dynamics. Ultimately, rationalizing research
is not merely a technocratic exercise; it is a political and developmental imperative that must align
scientific excellence with societal impact and global solidarity.In the sections that follow, the paper
will trace the historical evolution of research in both countries, analyze their policy frameworks, assess
institutional structures and funding mechanisms, and conclude with lessons and recommendations for
making research a true catalyst of global development.

1. Conceptual Framework: Rationalizing Research Systems
The concept of rationalizing research systems has gained prominence in recent decades as countries
strive to maximize the utility of science, technology, and innovation (STI) for sustainable
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development. As global challenges become more interlinked, complex, and urgent—ranging from
climate change to public health, energy security, and digital equity—research must be increasingly
structured around not only national priorities but also international developmental goals such as the
United Nations Sustainable Development Goals (SDGs) (UNESCO, 2021).

1.1 Research Systems as Complex Adaptive Systems

Research systems are often characterized as complex adaptive systems comprising diverse actors—
Universities, Public laboratories, Private firms, Funding agencies, Regulatory bodies—interacting
within institutional, political, and economic contexts (Lundvall, 2010; Freeman, 1987). These systems
evolve over time and are shaped by both internal dynamics and external pressures, including
technological change, globalization, and policy reforms. As such, rationalization cannot be viewed as
a one-size-fits-all solution but rather as a context-sensitive process that aligns the structure and
function of the research ecosystem with strategic goals.Drawing from the National Innovation Systems
(NIS) approach, pioneered by scholars like Freeman (1987), Nelson (1993), and Lundvall (2010),
national research systems are most effective when there is strong synergy between institutions,
industries, and policies.

1.2 Defining Rationalization in Research Systems

Rationalization, in the context of research systems, refers to the strategic optimization of structures,
processes, and policies to enhance the relevance, efficiency, and impact of scientific research.
According to the Organization for Economic Co-operation and Development (OECD, 2015),
rationalization is particularly crucial in resource-constrained environments, where fragmented or
duplicative efforts can undermine innovation potential and marginalize socially relevant research.

1.3 Key Dimensions of Rationalization

For the purposes of this paper, four interrelated dimensions form the core of the conceptual framework:
1. Governance and Policy Coordination

Effective research systems require institutional coherence and strategic leadership. Rationalization
involves consolidating fragmented governance structures, defining clear roles for national agencies,
and establishing overarching science and innovation policies that transcend short-term political cycles.
In countries like Japan, centralized councils such as the Council for Science, Technology and
Innovation (CSTI) ensure alignment between ministries, research institutions, and funding bodies
(OECD, 2022). India, by contrast, has struggled with fragmented governance, though efforts like the
proposed National Research Foundation (NRF) reflect attempts at reform (DST, 2020).

2. Funding and Resource Allocation

Funding is a critical enabler of research productivity and innovation. Rationalizing funding means not
only increasing overall investment in research and development (R&D) but also ensuring that it is
distributed effectively across disciplines, sectors, and regions. Competitive grant mechanisms,
performance-based funding, and support for collaborative projects are key instruments. Japan’s strong
private sector investment (nearly 75% of total R&D) contrasts with India’s overwhelming reliance on
public funding (UNESCO, 2021).

3. Institutional Reform and Autonomy

Autonomy, accountability, and flexibility are central to institutional performance. Rationalization
includes granting universities and public research organizations greater control over budgets, hiring,
and partnerships, while ensuring they are held accountable through transparent evaluation frameworks.
Japan’s 2004 corporatization of national universities represents a bold move toward autonomy and
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rational management (Yonezawa, 2013). India’s “Institutions of Eminence” initiative is a step in this
direction, though broader systemic reforms remain pending.

4. Internationalization and Global Partnerships

In an era of open science and transnational collaboration, rationalization requires policies that promote
international cooperation. This includes participation in global research networks, joint funding
schemes, mobility programs, and collaborative infrastructure. Research internationalization also
supports capacity building in the Global South, fostering mutual learning and equitable knowledge
exchange (Chaturvedi, 2021).

1.4 Rationalization and the Sustainable Development Goals (SDGs)

Rationalizing research systems is not just a matter of administrative efficiency—it is central to
achieving the SDGs. Research that is disconnected from real-world problems fails to contribute
meaningfully to developmental progress. Rationalization ensures that scientific inquiry addresses
societal challenges such as poverty (SDG 1), health (SDG 3), clean energy (SDG 7), and climate action
(SDG 13). Both India and Japan have adopted SDG-aligned research strategies in recent years. India’s
Science, Technology, and Innovation Policy (STIP 2020) emphasize “science for social good,” while
Japan’s Moonshot Research and Development Program seeks to create “disruptive innovations” that
support future well-being and planetary sustainability (METI, 2021).

2. Historical Evolution of Research Systems in India and Japan

The development of national research systems in both India and Japan has been deeply shaped by their
respective historical trajectories, socio-political contexts, and stages of economic development. While
Japan embarked on early industrialization and became a technological powerhouse by the 20th
century, India’s research system evolved under colonial constraints and later focused on nation-
building in the post-independence era. Understanding this evolution is essential for grasping how both
countries have rationalized—or struggled to rationalize—their research systems in line with
developmental priorities.

2.1 Japan: From Meiji Modernization to Global Technological Leadership

1. Meiji Era and Early Scientific Institutions

Japan’s commitment to building a modern science and technology infrastructure began during the
Meiji Restoration (1868—1912), which marked a decisive break from feudal isolationism. Influenced
by Western models, Japan ra

pidly established higher education institutions such as the University of Tokyo (est. 1877) and sent
scholars abroad to learn engineering, medicine, and agricultural sciences (Yonezawa, 2013).

2. Post-War Reconstruction and Institutional Consolidation

After the devastation of World War 11, Japan adopted a policy of “technology import and innovation”
to rebuild its economy. This phase, spanning the 1950s to 1970s, saw strong government-industry-
academia collaboration through agencies like the Ministry of International Trade and Industry (MITI),
now METI. Publicly funded research institutions such as the National Institute of Advanced Industrial
Science and Technology (AIST) were established to support industrial R&D, while universities
continued to serve as centers for fundamental research (OECD, 2015).

3. The Rise of the Science and Technology Basic Plans

The Science and Technology Basic Law of 1995 marked a turning point in Japan’s research
governance. It institutionalized long-term planning and introduced five-year Basic Plans, which
provided structured guidance, increased funding, and promoted international cooperation (CSTI,
2021). The establishment of the Council for Science, Technology and Innovation (CSTI) further
centralized policymaking and introduced rationalization measures such as performance evaluation,
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competitive funding, and greater institutional autonomy. Japan also underwent university reforms in
2004 that converted national universities into independent administrative institutions, promoting
flexible governance, outcome-based management, and industry partnerships (Yamamoto, 2016).

2.2 India: Colonial Legacies and Post-Independence Developmentalism

1. Colonial Era Constraints

India’s research system during the colonial period was primarily extractive in nature, focused on
serving British economic and administrative interests. While some institutions like the Indian
Agricultural Research Institute (1905) and the Indian Institute of Science (1909) were established,
scientific autonomy and indigenous innovation were limited (Chatterjee, 2021). Colonial policies
prioritized applied sciences for governance (e.g., land surveys, public health), while broader
technological development remained stunted.

2.Nehruvian Vision and Nation-Building

India’s independence in 1947 ushered in a new era of science-led development, championed by Prime
Minister Jawaharlal Nehru, who famously declared that "scientific temper" was essential for national
progress (Nehru, 1946). The government invested heavily in state-led research institutions, including
the Council of Scientific and Industrial Research (CSIR), Indian Council of Medical Research
(ICMR), and the Indian Space Research Organisation (ISRO), which remain cornerstones of India’s
research landscape (Balaram, 2013).

3. 1990s Economic Liberalization and STI Reforms

The economic liberalization of the 1990s catalyzed a shift in India’s research landscape. The private
sector began playing a greater role in R&D, particularly in pharmaceuticals, information technology,
and engineering (Chaturvedi, 2015). The Department of Science and Technology (DST) and
Department of Biotechnology (DBT) launched competitive funding schemes and public-private
partnerships, but systemic fragmentation and bureaucratic inefficiencies continued to hamper
rationalization. India lacked a unified STI strategy until recently. Each ministry ran its own research
programs, leading to duplication and poor coordination. The Draft Science, Technology and
Innovation Policy 2020 (STIP 2020) attempted to address this by proposing the establishment of the
National Research Foundation (NRF) to integrate funding, evaluation, and strategic direction across
disciplines and institutions (DST, 2020).

2.3 Comparative Overview: Convergence and Divergence

1. Institutional Architecture

Japan’s research evolution reflects a top-down, coordinated, and long-term vision, with strong
institutional coherence between government, academia, and industry. India, in contrast, has
experienced fragmented governance, where different agencies and ministries operate in silos. Japan’s
centralized councils (e.g., CSTI) enable policy coordination, while India has only recently begun
moves in this direction through the proposed NRF.

2. Research—Industry Linkages

Japan’s “triple helix”” model, characterized by deep university-industry-government collaboration, was
instrumental in building its post-war technological economy. Large Japanese firms established in-
house R&D centers and collaborated with national universities (Freeman &Soete, 1997). In India, such
linkages are weaker. Most private firms invest minimally in R&D, and academia-industry partnerships
are limited to specific sectors like IT and pharmaceuticals.

3. Funding and Autonomy

Japan invests approximately 3.2% of GDP in R&D, compared to India’s 0.7%, and has a significantly
higher share of private sector participation (UNESCO, 2021). Japanese universities enjoy greater
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operational autonomy and flexibility in resource management. In contrast, Indian universities are
tightly controlled by funding agencies, limiting their ability to attract talent or form global
collaborations.

3. Comparative Analysis of Research Governance and Policy Instruments

The effectiveness of a national research system hinges not only on its historical foundation but also on
the governance structures and policy instruments it employs. Both India and Japan have attempted to
rationalize their research ecosystems through institutional reforms, strategic planning, and funding
mechanisms.

3.1 Governance Architecture and Centralization

Japan: Coordinated, Centralized, and Strategy-Driven

Japan’s research governance is characterized by high levels of centralization and inter-ministerial
coordination. The Cabinet Office’s Council for Science, Technology and Innovation (CSTI),
established in 2001, and is the central policymaking body responsible for defining long-term strategies
and overseeing implementation (CSTI, 2021). This centralized model ensures policy coherence across
ministries and links research planning directly to national economic and security objectives.

India: Fragmented and Ministry-Centric

India’s research governance has historically been fragmented, with multiple ministries and
departments running parallel research programs with limited coordination. Key players include the
Department of Science and Technology (DST), Department of Biotechnology (DBT), Indian Council
of Agricultural Research (ICAR), CSIR, and ISRO, among others (Chaturvedi, 2015). Each operates
semi-autonomously, often without a unified national vision or accountability structure.

3.2 Funding Mechanisms and Allocation Models

Japan: Competitive Funding and Evaluation-Based Allocation

Japan’s funding system combines institutional block grants with a robust competitive research grant
system. The Japan Society for the Promotion of Science (JSPS) and Japan Science and Technology
Agency (JST) provide funding through transparent peer-reviewed processes. The Basic Plans also set
funding priorities in critical areas such as Al, green energy, and biomedical sciences.

India: Grant Dependency and Low Private Sector Participation

India’s research funding remains largely government-dependent, with over 60% of public R&D
expenditure going to mission agencies such as DRDO, ISRO, ICSSR and CSIR (Balaram, 2013).
Universities and smaller institutions rely heavily on plan-based grants, often tied to bureaucratic
approval rather than performance. The share of competitive research funding is low and inconsistently
managed.

3.3 Institutional Autonomy and Accountability

Japan: University Reform and Managerial Autonomy

One of Japan’s most significant rationalization efforts was the 2004 university reform, which
transformed national universities into Independent Administrative Institutions (IAls). This allowed
institutions to manage their budgets, recruit faculty, and pursue industry collaborations more flexibly
(Yamamoto, 2016). However, increased autonomy also came with greater accountability, including
audits, third-party evaluations, and key performance indicators.

India: Regulatory Constraints and Centralized Control

In contrast, Indian universities operate under the close regulatory oversight of bodies like the
University Grants Commission (UGC) and the All-India Council for Technical Education (AICTE).
Institutional autonomy in terms of curriculum design, hiring, and international collaboration is limited,
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particularly in state-run universities (Kapoor, 2017). Efforts to create institutions of national
importance (e.g., IITs, IISc) have yielded success, but the broader university system remains over-
regulated and under-funded. The Institutions of Eminence (IoE) scheme is a recent attempt to grant
autonomy and flexible governance to select universities. However, concerns persist about lack of
transparency in selection, inconsistent funding, and policy continuity (Rao, 2020).

3.4 Policy Instruments for Innovation and Internationalization

Japan: Structured International Cooperation and Industrial Linkages

Japan has institutionalized international research collaboration through bodies like JST and JSPS,
which fund bilateral and multilateral projects across Asia, Europe, and North America. Japan’s Top
Global University Project promotes internationalization by funding universities to improve global
rankings, attract foreign researchers, and offer joint degree programs (CSTI, 2021).Industry—academia
cooperation is also incentivized through tax credits, co-funding schemes, and technology incubators.
Innovation is tightly integrated into industrial policy, with firms like Toyota and Panasonic co-
developing technologies with national labs and universities (Freeman &Soete, 1997).

India: Emerging International Orientation and Startup Ecosystem

India has increased its international research engagement through programs like VAJRA (Visiting
Advanced Joint Research Faculty), Indo-U.S. Science and Technology Forum, and BRICS STI
cooperation. However, participation in global research consortia remains limited by funding
bottlenecks and administrative red tape. India’s innovation policy is increasingly aligned with
entrepreneurship and startups. The Startup India and Atal Innovation Mission promote technology
incubation and academic entrepreneurship. Yet, the transition from prototype to commercialization is
often hindered by weak industry linkages and insufficient venture capital support (Chatterjee, 2021).

4. Research Systems and Global Development Goals

The Sustainable Development Goals (SDGs), adopted by all United Nations Member States in 2015
as part of the 2030 Agenda for Sustainable Development, underscore the importance of science,
technology, and innovation (STI) in achieving inclusive, equitable, and sustainable progress across the
globe (UN, 2015). Research systems are not only engines of knowledge creation but also essential
mechanisms for solving complex global challenges such as climate change, poverty, health disparities,
and technological inequality. Both India and Japan, despite their differing historical trajectories and
institutional frameworks, have increasingly aligned their research priorities with the SDGs, albeit with
varying levels of coherence, investment, and impact.

4.1 SDG Integration in National Research Agendas

Japan: Policy Coherence and Long-Term Planning

Japan has explicitly integrated the SDGs into its Science and Technology Basic Plans and Society 5.0
strategy—a national vision for a super-smart society that balances economic growth with solutions to
social problems (Keidanren, 2018). The Cabinet Office’s SDGs Promotion Headquarters, chaired by
the Prime Minister, plays a central role in ensuring STI alignment with the 17 Goals.Research themes
prioritized under Japan’s 5th Basic Plan (2016-2021) and 6th Basic Plan (2021-2026) include climate
resilience (SDG 13), renewable energy (SDG 7), smart agriculture (SDG 2), aging societies (SDG 3),
and digital transformation (SDG 9).

India: SDG Alignment through National Missions and Social Innovation

India's integration of SDG objectives into research has been facilitated through flagship government
programs such as National Action Plan on Climate Change (NAPCC), National Education Policy
(NEP) 2020, and the proposed National Research Foundation (NRF). These programs align various
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ministries’ research outputs with sustainable development targets, including clean energy, inclusive
education, sustainable agriculture, and public health (NITI Aayog, 2020). The Department of Science
and Technology (DST) and Department of Biotechnology (DBT) fund mission-oriented research in
areas like waste management, climate-smart agriculture, and antimicrobial resistance—core to Goals
6, 2, and 3, respectively. Furthermore, India’s grassroots innovation ecosystem, represented by
institutions like the National Innovation Foundation (NIF) and the Atal Innovation Mission, supports
SDG-aligned technologies and social enterprises (Gupta, 2016).

4.2 Key SDG Focus Areas in Japan and India

SDG 3 — Good Health and Well-being

In Japan, advanced biomedical research—particularly in regenerative medicine, aging, and Al-assisted
health systems—is central to addressing health-related SDGs. The AMED (Japan Agency for Medical
Research and Development) consolidates health R&D under one umbrella and funds translational
research that links academia, hospitals, and industry (Yonezawa, 2013).India’s health-related research
includes significant work on infectious diseases, maternal and child health, and vaccine development.
Institutions like ICMR and AIIMS played a pivotal role during the COVID-19 pandemic in vaccine
trials, diagnostics, and public health surveillance (Chatterjee, 2021). The AYUSH sector also promotes
traditional medicine systems aligned with Goal 3 through research and international cooperation.
SDG 7 — Affordable and Clean Energy

Japan’s research in clean energy is globally recognized, with breakthroughs in hydrogen fuel cells,
photovoltaic materials, and energy storage systems. Companies like Panasonic and academic consortia
work closely under the Ministry of Economy, Trade, and Industry (METI) to accelerate
decarbonization technologies (OECD, 2015). India’s renewable energy research, spearheaded by
MNRE and research labs like TERI and IITs, focuses on solar energy, biomass, and wind power. India
is also a founding member of the International Solar Alliance (ISA), aiming to become a global hub
for solar R&D and innovation in low-cost green technologies (NITI Aayog, 2020).

SDG 4 — Quality Education and SDG 9 — Industry, Innovation, and Infrastructure

In Japan, universities are supported to globalize, innovate, and integrate interdisciplinary learning
through the Top Global University Project and Centers of Innovation Program. These reforms promote
outcome-based learning and bridge the research-to-market gap (CSTI, 2021).

4.3 Monitoring and Evaluation of SDG-Related Research

Japan employs robust monitoring and impact evaluation frameworks, with national statistical offices
and think tanks such as the Japan International Cooperation Agency (JICA) and RIETI generating
high-quality data and research impact assessments. These evaluations help in course correction and
ensure policy-science feedback loops. In India, the NITI Aayog SDG India Index offers a state-wise
mapping of progress toward the SDGs, although institutional mechanisms for assessing research
impact remain underdeveloped.

5. Challenges in Rationalising Research Systems for Global Needs

Rationalising research systems for global development entails aligning national science, technology,
and innovation (STI) policies with global imperatives such as the SDGs, climate action, equitable
health, and inclusive economic growth. While India and Japan have demonstrated progress in
reorienting their research infrastructures, they face persistent structural, institutional, and systemic
challenges. These challenges impede the full realization of research systems as engines of
transformative change and global development. This section identifies and analyzes these core
impediments in both countries.
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5.1 Fragmentation and Bureaucratic Silos

One of the most prominent challenges in both India and Japan is the fragmentation of research
governance. In India, multiple ministries—including the Ministry of Education (MoE), Department of
Science and Technology (DST), Department of Biotechnology (DBT), Indian Council of Social
Science Research (ICSSR)and Indian Council of Medical Research (ICMR)—operate in parallel, often
without adequate coordination or interoperability (Chakrabarti, 2014). This fragmentation leads to
duplication of efforts, inefficiencies in resource allocation, and lack of policy coherence, especially in
interdisciplinary research. In Japan, although there is a central body—the Council for Science,
Technology and Innovation (CSTI)—tasked with STI policy coordination, inter-agency competition
and sectoral silos still hinder integration across ministries such as MEXT, METI, and MAFF
(Yonezawa, 2013).

5.2 Inadequate Investment in R&D

Another core issue is underinvestment in research and development, particularly in India. As of 2022,
India’s Gross Domestic Expenditure on R&D (GERD) remains around 0.7% of GDP, far below
Japan’s 3.2% and even lower than the global average of 1.8% (UNESCO, 2021). This funding gap
limits the ability of research institutions to scale operations, invest in infrastructure, retain talent, and
support high-risk innovations. Japan, despite maintaining a high GERD, faces budgetary stagnation in
university funding and research grants. Public universities report a steady decline in unrestricted
research funding, increasing reliance on competitive grants and corporate-sponsored research, which
may skew focus away from public goods and long-term challenges like climate justice or equity in
health (OECD, 2015).

5.3 Skewed Research Priorities and Elite Capture

In both India and Japan, research agendas are often disproportionately influenced by elite institutions
and urban-centric innovation hubs. In India, premier institutes such as the Indian Institutes of
Technology (IITs), Jawaharlal Nehru University, and Indian Institutes of Science Education and
Research (IISERs) receive a significant share of funding and policy attention, while state universities
and regional colleges remain underfunded and underperforming (Kapoor, 2017). Similarly, in Japan,
prestigious universities like the University of Tokyo, Kyoto University, and Osaka University
dominate the national research landscape. Smaller or private universities struggle to compete for
competitive grants, exacerbating the disparities between top-tier and mid-tier institutions (Yamamoto,
2016).

5.4 Human Resource Constraints and Brain Drain

The shortage of trained researchers, especially in emerging and interdisciplinary fields such as climate
science, data analytics, and bioengineering, poses a severe constraint. India faces an acute shortage of
PhD holders and research supervisors, especially in rural and semi-urban institutions. Moreover, the
academic job market remains unattractive due to low remuneration, poor infrastructure, and
bureaucratic hiring practices (Chatterjee, 2021). Japan, too, grapples with a declining youth
population, leading to shrinking enrollments in STEM disciplines. The academic workforce is aging,
and fewer young researchers are entering academia, which poses risks to the sustainability of long-
term research programmes (Yonezawa, 2013). Furthermore, both countries suffer from international
brain drain, with top researchers seeking opportunities in North America and Europe due to better
funding, infrastructure, and career prospects.
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5.5 Limited Interdisciplinary and Collaboration

Addressing global development challenges requires interdisciplinary and trans disciplinary research,
but current research systems remain discipline-centric. In India, funding structures and academic
reward systems still prioritize siloed research publications over collaborative or problem-solving-
oriented outputs (Gupta, 2016). Institutional barriers hinder collaboration between social sciences,
natural sciences, and engineering disciplines, making it difficult to design holistic solutions to complex
problems. Japan, though more advanced in promoting interdisciplinary research through programmes
like the Moonshot R&D Program, still faces challenges in integrating the humanities and social
sciences into STEM-led development narratives. Moreover, cultural emphasis on hierarchy and
seniority can sometimes impede open, cross-disciplinary innovation (OECD, 2015).

5.6 Weak Linkages between Research and Policy

Science-policy linkages remain underdeveloped, particularly in India. Despite the emergence of
science advisory councils and policy think tanks, the integration of research findings into decision-
making processes is sporadic and often informal. Policymakers may lack access to synthesized,
actionable evidence or fail to prioritize evidence-based decision-making altogether (Chaturvedi,
2015).In Japan, the CSTI provides a relatively strong platform for incorporating research into policy,
but the system still relies heavily on technocratic models that may underrepresent civil society voices
and democratic engagement. Global development goals call for inclusive knowledge ecosystems,
where community input, traditional knowledge, and public accountability complement formal science
systems.

5.7 Gender Imbalance and Equity Issues

Gender imbalance and lack of diversity remain systemic problems in both countries’ research systems.
In India, women constitute less than 18% of the total R&D personnel, and they are even less
represented in leadership roles or STEM disciplines (UNESCO, 2021). Structural barriers such as lack
of maternity support, harassment, limited mentorship, and inadequate funding contribute to this gender
gap. Japan also ranks low among OECD countries in terms of female representation in research.
Despite national efforts such as the Womenomics Policy, the participation of women in STI remains
minimal, and gender biases persist in hiring, funding, and publishing (Yamamoto, 2016).

5.8 Inadequate Metrics and Impact Evaluation
Finally, weak metrics for evaluating research impact beyond bibliometric indicators limit the
capacity to track progress toward global development goals. In India, research evaluation is heavily
publication- and citation-driven, with insufficient attention to societal relevance, policy uptake, or
community impact (Chakrabarti, 2014). Similarly, Japan has only recently begun integrating broader
impact assessments into research funding models.

6. Research Funding and Resource Allocation

The efficacy of any national research system hinges on the adequacy, efficiency, and equity of research
funding and resource allocation. In both India and Japan, the structure and mechanisms of financing
research play a pivotal role in determining innovation output, scientific excellence, and contribution
to global development. While both countries have established extensive funding architectures, they
face contrasting challenges in terms of investment levels, allocation strategies, institutional capacity,
and alignment with Sustainable Development Goals (SDGs).
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6.1 Trends in Public Investment in R&D

Globally, nations that prioritize science and innovation allocate a significant proportion of their GDP
to research and development (R&D). Japan has consistently been among the top spenders on R&D,
with Gross Domestic Expenditure on R&D (GERD) hovering around 3.2% of GDP—well above the
OECD average (OECD, 2022). Public and private sectors together contribute to this figure, with
industry accounting for nearly 75% of total R&D investments (MEXT, 2021).In contrast, India’s
GERD remains stagnantly low, hovering around 0.7% of GDP, despite policy declarations to raise it
to 2% (NITI Aayog, 2020). The majority of India’s R&D expenditure (approximately 56%) comes
from the government, with only a modest contribution from the private sector (DST, 2022). This
imbalance constrains India’s capacity to build world-class research infrastructure and hampers long-
term innovation.

6.2 Funding Distribution and Institutional Ecosystem

In Japan, public research funding is distributed primarily through two channels: baseline grants to
national universities and competitive funding programs like KAKENHI (Grants-in-Aid for Scientific
Research). The Japan Science and Technology Agency (JST), the New Energy and Industrial
Technology Development Organization (NEDO), and RIKEN are key institutions that coordinate
strategic funding (Yonezawa, 2013). India’s research funding is spread across ministries and
autonomous institutions such as DST, DBT, ICMR, and CSIR. A key feature of India’s system is its
concentration in elite institutions such as the IITs, IISc, and central universities. State universities and
colleges, which cater to the bulk of the student population, receive disproportionately low funding and
have weak research ecosystems (Kapoor, 2017). This centralisation of funds is a major impediment to
inclusive research development.

6.3 Private Sector and Industry-Academia Interface

Japan’s strength lies in its industry-driven R&D ecosystem, with companies such as Toyota, Sony,
and Panasonic investing heavily in innovation. Collaborative platforms between academia and
industry—such as the Cross-Ministerial Strategic Innovation Promotion Program (SIP)—facilitate
translational research in fields like Al, robotics, and energy. Moreover, tax incentives and innovation
clusters (e.g., Tsukuba Science City) have further strengthened public-private synergies (OECD,
2015). India’s private sector, however, remains cautious in its R&D investments. Although firms like
TCS, Infosys, and Reliance have internal research divisions, there is limited institutionalized
collaboration with universities (Chakrabarti, 2014). Barriers include regulatory uncertainty, weak
intellectual property regimes, and the absence of mature technology transfer offices (TTOs). The
National Research Foundation (NRF) proposed under the National Education Policy (NEP) 2020 aims
to bridge this gap by incentivizing joint research ventures.

6.4 Allocation Mechanisms and Strategic Prioritisation

Strategic prioritisation of research areas is essential to ensure that limited funds yield maximum
societal returns. In Japan, the government releases periodic Science and Technology Basic Plans,
which identify priority areas such as green technology, aging society, and disaster resilience. These
plans are coordinated by the Council for Science, Technology, and Innovation (CSTI) and guide
funding flows through mission-oriented projects (MEXT, 2021). India has adopted thematic missions
such as the National Mission on Interdisciplinary Cyber-Physical Systems (NM-ICPS) and Mission
Innovation (for clean energy). However, allocation often lacks transparency, and bureaucratic inertia
slows down fund disbursal. Projects addressing local development needs—Ilike rural innovation,

22



affordable healthcare, or climate adaptation—are underfunded relative to national security or elite
science projects (Chatterjee, 2021).

6.5 International Funding and Global Partnerships

Both India and Japan engage with global research funding frameworks, though to differing extents.
Japan is a member of international consortia such as the Horizon Europe Program, Belmont Forum,
and participates in global climate research initiatives. It contributes funding to multilateral institutions
and is a leader in North-South knowledge partnerships (Yamamoto, 2016).India benefits from bilateral
and multilateral funding, including collaborations with the European Union, United States, UKRI, and
BRICS. Joint funding schemes like the Indo-US Science and Technology Forum (IUSSTF) and Indo-
EU Water Partnership have strengthened India’s global STI engagement. However, bureaucratic
bottlenecks and visa policies sometimes deter deeper institutional integration.

6.6 Equity in Resource Allocation

Equity in research funding ensures the inclusion of regional, gender, and disciplinary diversity. In
India, funding is skewed toward STEM disciplines, with the social sciences and humanities receiving
less than 5% of the total research budget (Gupta, 2016). Women and scholars from marginalized
communities face structural barriers to grant access, including lack of mentorship, opaque review
processes, and institutional bias. Japan, while promoting gender diversity through Womenomics, still
suffers from significant underrepresentation of women in competitive funding. Programs like JST’s
Science Agora attempt to democratize research access, but real transformation requires affirmative
action, diversity quotas, and equity-sensitive evaluation metrics.

6.7 Efficiency and Accountability

Beyond quantum, how funds are spent is equally important. In both countries, inefficient
administrative procedures delay fund utilization and create compliance burdens for researchers. In
India, the lack of grant management training and digitization often leads to under-utilization or lapsing
of funds (DST, 2022). Japan has more streamlined systems but is grappling with concerns about
overemphasis on quantitative evaluation, such as publication counts and citation indices, which distort
research behaviour. There is a growing call in both countries for impact-based funding models that
prioritize societal relevance, community engagement, and long-term sustainability.

7. Institutional Autonomy and University Reform

Institutional autonomy and university reforms form the backbone of any rationalised and future-
oriented research system. The capacity of universities to self-govern, make academic decisions
independently, and chart their strategic direction is crucial to fostering innovation, improving research
output, and contributing to global development. This section analyses the state of institutional
autonomy and the trajectory of university reforms in India and Japan, comparing their approaches,
outcomes, and lessons for building robust research ecosystems.

7.1 The Concept of Institutional Autonomy

Institutional autonomy encompasses several dimensions—academic, administrative, financial, and
organizational freedom. It allows universities to develop curricula, hire faculty, manage finances, build
research partnerships, and engage globally without excessive government or bureaucratic control
(Altbach, 2015). Autonomy is not absolute but functions within an accountability framework that
ensures transparency, public interest, and quality assurance.
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7.2 University Reform and Autonomy in Japan

Japan has undergone profound university reform over the past two decades. A key milestone was the
2004 National University Corporation Reform, which transformed all national universities from
government-run entities into ‘“national university corporations” (Yonezawa, 2013). This legal
transformation granted universities corporate status, enabling them to manage budgets, recruit faculty,
establish partnerships, and generate third-party income. The reform aimed to make universities more
competitive globally, promote entrepreneurship, and reduce bureaucratic inertia. Post-reform,
universities such as the University of Tokyo and Kyoto University have strengthened their
international visibility and research output. The government introduced metrics-based funding and
performance indicators to ensure accountability (MEXT, 2021).

7.3 Institutional Autonomy and Reform in India

In India, the question of institutional autonomy has been a contentious and evolving issue. Public
universities—especially central and state universities—are subject to extensive government oversight,
primarily from the University Grants Commission (UGC) and respective ministries. Academic
appointments, curriculum development, and funding decisions are often delayed or constrained by
bureaucratic procedures (Tilak, 2018). Recognizing this limitation, the National Education Policy
(NEP) 2020 envisions sweeping university reforms. It proposes the consolidation of higher education
institutions into multidisciplinary universities with greater academic and financial autonomy. The
policy recommends a “light but tight” regulatory framework through the creation of the Higher
Education Commission of India (HECI), aiming to reduce the multiplicity of regulations and foster
innovation. India has also launched initiatives like the Institutions of Eminence (IoE) scheme, which
grants select universities greater autonomy in fee structure, curriculum design, and international
collaboration. Universities like IIT-Delhi and [ISc Bengaluru, identified as IoEs, have used this
freedom to expand global partnerships and research activities (Kapoor, 2020).

7.4 Autonomy vs. Accountability: Finding the Balance

A central dilemma in university reform is balancing autonomy with accountability. While autonomy
empowers institutions, unchecked freedom can lead to quality dilution, inequities, and unregulated
privatization. Both India and Japan have attempted to navigate this balance through different
strategies. Japan uses performance contracts and evaluation mechanisms managed by the National
Institution for Academic Degrees and Quality Enhancement of Higher Education (NIAD-QE).
Universities submit medium-term plans aligned with national goals and are evaluated based on output
indicators such as patents, publications, student mobility, and graduate employability (MEXT, 2021).
India is shifting toward outcome-based accreditation through the National Assessment and
Accreditation Council (NAAC) and other quality assurance agencies. However, the coverage of
accreditation is limited, and many institutions lack the capacity to engage meaningfully with
performance metrics. Moreover, regulatory capture and political interference often undermine
objective evaluation.

7.5 Decentralisation and Governance Structures

University autonomy is not merely about freedom from external control but also involves internal
governance reforms. In Japan, the post-2004 reforms created university boards with external
stakeholders (including industry representatives) to guide institutional strategy and improve
transparency. However, critics argue this has sometimes led to a corporatization of academic values,
where managerial priorities override academic freedom (Yonezawa, 2013).
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7.6 University Autonomy and Global Collaboration

Autonomous institutions are better positioned to engage in global research partnerships, attract
international faculty, and participate in global ranking systems. Japan has leveraged its autonomy to
sign international Memoranda of Understanding (MoUs), set up dual-degree programs, and host global
research consortia. Programs like Top Global University Project have enhanced global visibility and
inbound student flows (OECD, 2022).

Conclusion

The 21st century is defined by a rapidly shifting global order, unprecedented technological advances,
ecological crises, and widening socio-economic inequalities. Within this complex landscape,
rationalizing research systems has become not only a developmental necessity but a strategic
imperative for nations aiming to contribute meaningfully to global public goods. India and Japan, with
their distinct historical trajectories, institutional frameworks, and scientific traditions, offer valuable
lessons in this endeavour. As the world confronts existential risks from environmental degradation to
geopolitical instability, the need for shared knowledge systems has never been greater. The future of
research lies not in isolated excellence, but in collaborative resilience. India and Japan—through a
synergy of India's demographic dynamism and digital infrastructure and Japan’s technological
prowess and institutional stability—can lead a model of research cooperation that is rooted in
sustainability, solidarity, and social responsibility. In a world increasingly shaped by data, algorithms,
and artificial intelligence, human values and ethical imperatives must remain at the heart of research.
Rationalising research systems is, therefore, not merely a technical or administrative task—it is an
ethical commitment to building a just, inclusive, and sustainable global order. By learning from each
other, India and Japan can advance a research-for-development paradigm that resonates across the
Global South and strengthens the global knowledge commons.
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Abstract

Sarojini Naidu (1879-1949) stands at the confluence of literature, politics, and women’s emancipation. Her
English-language lyrics naturalize Indian idioms while articulating anti-colonial nationalism and a distinctly
integrative feminism. Through close readings of The Golden Threshold (1905) and The Bird of Time (1912),
alongside speeches and archival materials, this paper examines Naidu’s work across three interlocking lenses:
nationalism, cultural synthesis, and feminist consciousness. It situates Naidu within postcolonial and feminist
theory, demonstrating how she re-signified the colonizer’s language to stage Indian plurality and women’s
agency. The study identifies a research gap: scholarship rarely treats Naidu’s poetics, oratory, and organizing
as a single, mutually shaping discourse. Addressing this gap, the paper offers an integrated account of Naidu’s
aesthetic-political project and its contemporary relevance.

Keywords: Sarojini Naidu; Indian English poetry; nationalism; cultural synthesis; feminist consciousness;
postcolonial feminism; rhetoric.

1. Introduction

Educated in Madras, London (King’s College), and Cambridge (Girton), Sarojini Naidu combined
cosmopolitan training with a deep attachment to Indian cultural worlds and became the first Indian woman to
preside over the Indian National Congress (1925) and later a state governor (United Provinces, 1947). These
milestones underscore her dual legacy as poet-orator and political leader.

Naidu’s lyricism—frequently labeled “oriental romanticism”—is neither derivative nor quaint; rather, it enacts
a politics of voice, translating local textures (bazaars, craft, ritual, landscape) into a transnational English lyric
while asserting women’s presence in the public sphere. Her nationalist activism and platform rhetoric
complement this poetic project, forming a single repertoire of persuasion and identity.

2. Literature Review

Early criticism (Iyengar; King) placed Naidu within the emergence of Indian English poetry, emphasizing her
musical diction and decorative imagery. Later studies reframed her work via postcolonial and feminist lenses
(Gandhi; Spivak; Jayawardena; Mohanty), and rhetorical scholarship has reassessed her platform oratory as a
feminist-nationalist instrument (Shekhani; Ghadai). Recent cultural histories describe Naidu’s cosmopolitan
nationalism forged through mobility and international engagements.

Primary texts include The Golden Threshold (first published 1905; public-domain copies available) and The
Bird of Time (1912), both widely recognized as touchstones for her maturing political poetics.

Synthesis of gaps in the literature:
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Abundant studies treat Naidu either as poet or political leader; few examine the co-implication of her lyric
aesthetics, speechcraft, and organizing.

Intersectional analysis (class/caste/region) vis-a-vis her feminist nationalism remains underdeveloped.
Reception studies across colonial/postcolonial periods are scattered, with little longitudinal mapping.

3. Methodology

This study uses qualitative, interpretive methods:

1. Close reading of major poems (meter, imagery, speech-acts).

2. Discourse analysis of selected speeches and interviews to trace rhetorical strategies (ethos/pathos/nyaya-style
reasoning).

3. Contextual hermeneutics: placing texts alongside nationalist debates and women’s organizing
(primary/archival overviews, standard histories).

The theoretical frame draws on postcolonial and feminist theory (Spivak; Mohanty; Jayawardena).

4. Texts and Contexts: A Brief Overview

Naidu’s The Golden Threshold exhibits folkloric cadences and market imagery (“In the Bazaars of
Hyderabad”), staging Indian livelihoods as aesthetic spectacle and ethical value. The Bird of Time sharpens
political resonance while retaining romantic lyricism—what critics term her “most nationalist” volume.
Politically, Naidu traversed continents as an INC envoy, presiding at Kanpur (1925) and later serving as
Governor, advocating women’s suffrage and civic equality within a Gandhian nonviolent frame.

5. Analysis

5.1 Nationalism: Lyric as Civic Speech

Poems such as “Awake” and “The Gift of India” eulogize sacrifice while indicting imperial extraction. The
mother-nation trope voices grief and agency, recoding sentimental lyric into civic exhortation. Her platform
orations parallel this tactic: Shekhani shows how Naidu positions female equality as precondition to national
freedom, aligning rhetorical affect with constitutional claims.

5.2 Cultural Synthesis: Indian Texture, English Lyric

Naidu “vernacularizes” English prosody—ballad lilt, song-forms, internal rhyme—by embedding Indian flora,
crafts, and ritual. Textual evidence from The Golden Threshold demonstrates this translation aesthetic; archival
editions confirm publication history and paratexts (Gosse/Symons introductions).

5.3 Feminist Consciousness: Oratory, Organizing, Imagination

Naidu’s feminism is integrative: she did not reject tradition wholesale but re-read it to authorize women’s public
roles (education, franchise, leadership). Sources document her co-founding role in women’s associations and
Congress leadership; rhetorical studies illuminate her argumentative use of nyaya and ethical personae in
speech.

6. Discussion

Reading Naidu across page and platform reveals one continuous repertoire: lyric voice, civic speech, and
organizational labor reinforce each other. Her cultural synthesis is not mimicry but agency through medium—
using English to provincialize empire and internationalize Indian plurality. Feminist claims emerge not as
adjuncts but as structural foundations of her nationalism: women as authors, witnesses, and governors of the
nation.

7. Research Gap (Explicit)
Despite rich scholarship, four gaps persist:
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1. Integrated Analytics: Few studies deliver a single model that unites Naidu’s poetic technique, public
rhetoric, and organizational leadership into one explanatory framework.

2. Intersectionality: Minimal attention to caste/class/region shaping her feminist nationalism in texts and
speeches.

3. Reception & Media Ecology: Limited diachronic tracking of Naidu’s reception across colonial, early
postcolonial, and contemporary curricula/media.

4. Comparative South-South Circulations: Under-studied are Naidu’s networks in Africa/US and how these
informed mutualist anti-colonial feminisms.

8. Findings / Contributions

Demonstrates how Naidu’s lyric devices (song-meters, refrain, marketplace lexis) function as civic rhetoric,
converting sentiment into persuasion.

Clarifies the co-constitution of nationalism and feminism in her oeuvre—women’s agency is not supplementary
but central to the nationalist imaginary.

Provides a synthesis model (page—platform—politics) for future studies of Indian English poets active in public
life.

9. Limitations and Future Work

The paper relies on published editions and accessible archival speeches; fuller conclusions would benefit from
systematic collation of speeches beyond 1919 and regional press reports. Future work could: (i) map
intersectional cues within speeches; (ii) compare Naidu with Toru Dutt/Kamala Das and non-Indian peers (e.g.,
H. D., Tagore’s English lectures) to refine transnational feminist poetics.

10. Conclusion

Sarojini Naidu’s achievement is not only aesthetic but institutional: she retooled English lyric to voice Indian
plurality, linked poetic tenderness to political courage, and aligned women’s emancipation with the nation’s
ethical horizon. Attending to her integrated repertoire helps recover a modernist South Asian feminism that was
at once nationalist, cosmopolitan, and culturally rooted.
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T fazayor, Idd fae .

gfeag

G B et 7T SR SFHEAT fe S PIRUT HiRel o fafirer =1t & 31 Sfufig yeer (Solid
Waste Management) TS TR T §d1 ST IET B TG TER, Sl SRITG I P Uh UHY
SN iR e Fg 2, T T T oI TeT o1 Tga Ted IR SR shelfie iR
&b HRUT U IaTe 1 AET H AR gfs 318 3, o TR 78 & qef SrafRiy & gurd
Fue™ & srawgsdr iR W §¢ T8 81 URURNS SRy Usy= yunferl g aaA el
STARAHAISN DI T FRA | T&H ol @l o | T & Hhmifers WUITeR! (GIS) U YD
3R GUTTRITER dh-1dh & &0 H IH B, Sl RIS (spatial) 3TR IR-VIA (non-spatial) ST &
A1egd § o far, fazawor sik Fofa o § T8 SRl 81 GIS Adh-d BT SUANT HR
3UTRY GUGT AT T 3% e, ST VI BT Jugad T8, 3R SRS g7 & IR Ta1ed
3{Tde Y Heaqul Ugqsii o1 faeiyur fasar ST Taar 81 39 XY &1 I ITTG e & 319
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3TFIP Faie oF o1 g U BT Heich- BT § 3R I8 THSAT © foh v UdR GIS senfkd
YU & W1 ¥ 39 Ufhan &I 31fid $xd, Tafarvl-3Med iR RIEH §911 off 96T 3| T8
3 =it Fofdrefl, TR Ferl R aremT ORISRl & T Teh Suatt efPeio IRgd &Rl §
R 3 oifie Wt SR ax+e ol @ b |

HT%W JHte (Literature Review):

31 UMY U§Y (Solid Waste Management - SWM) & &7 # by U gdadf <y g5 a=iid §
for URUR® SufRry ysieH yonferal doll § Agderur SR SEe i ot dif T &) O A d
3rgad Bid o Xg1 7 1 fafe ISt wd siawigya sl # ug Rig e g & iimifere @
1JI'UI'Iﬁ’f(Geographic Information System - GIS) o IUTNT I 3(URY UaieH P Ulchar & e
THTA SR AT aRidh ¥ fohaTt-ad fovaT S wehd g |

1. Batool & Nawaz (2009) & 3R, GIS I BT TN B Xe<! &3l H HarT JUgur AW
®T 3BT (route optimization) THaT ST T &, FoTIY TG SR S44 &1 Sad & Y-y
HRIGRrAar 4 ggdl 5

2. Siddiqui et al. (1996) 7 307 & H GIS MUTRT ATSTeRT & W ¥ Iugad dsftha
(landfill) RIQ & T BT Al IRqd &1, FoTI TiaR o UHTd &I -gAdH fohar off I |

3. Ministry of Housing and Urban Affairs (HRd G¥®1R, 2016) gRTUIJd "d=d YRd foere
& SfAid GIS SMYTRT TR UITelt I T YOI o 4§ I-71 74T, TR a1 vaed
DI ¢ 3R fazafid fovar o e |

4. T U9 FaRAa (2017) SRT 6T TN 31w § I8 =T 11 fob YR & A80H 3HHR &
eI H GIS dh1h P HILAH Q HeRT GUGUN B TSI ST 3ifees saragTiRes 3R GHTH! gidT 8,
faRroesR Hiftra Tamet ara R et & ferl

5. Tchobanoglous et al. (2002) Gl Y¥dd "Integrated Solid Waste Management" T GIS®
RS ST faxANUr & &Hal &I Th Agaqul SUSRU & &0 H J@ifehd foar a1 g, S i
fufRor 3R Iurifae e & fore Suant |

IR Ao T8 WY HRT & [ GIS SMUTRT Uiy Ueiem Snyfe et grwnst & forg te
AT JHTY YA PRl ¢ | BTelifor, HRA & DI 3R AH YgRI—oid o IRTe—H 39
qPHID W%\sumu 3l TR srawy & B, o 39 fawy R &R Sifies R 1w &t
TG g |

Y UGl (Research Methodology):

Y Y BT IR IAG SR H 31 SURIY Yeie BT aaia fRUfd o1 fazawur 31 a1 GIS
dPb-1dh B! YeTad I 3P JUR B GHIGAIST I UgaHT g1 3Heqg- P sgafyd Td aqifae
XU J Tarferd oA & fore FRafafed sreum usfa S-S 18 §:;

1. 3 &F (Study Area):
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TG R, BUIIG T BT U doit F [AsRid giar el Wer 81 I8 30T I TR
T 857 & SiaTd 31T ATe) 48 ATST ) FHaR Rl & | SRS, SIFRe T, S iafafat
Td TERI fOaR &1 &9 & T9d gU I8 &7 GIS fazayur 8 3ugad &

2. 3T I8l faferar (Data Collection Methods):
a. WTYfi® ST (Primary Data):
. ITS Hd&UI: 918 TR W HeRT GUgU o1 fRufd, wifie gv=ng, ok St =it &t
SHBRI Bq Wies FARterr faar wa|
« U 3dAIP (Direct Observation): 30RIY EAﬁ & AN, HRT foq & AT, 3R
T HHATRYT Pt HTAYUITE BT Sadie+ far T |
« FIYTPR (Interviews): TR i iffieial, IwE sl 3R I ArRe! 3
IRfd A1&Tep R forg 7|

b. fgdia® Lol | (Secondary Data):
« TR AW R ST BT U 1S AU, SEST Hihs, TR IATGH & b |
. Joarge sHoR!, AUEfie, iR OpenStreetMap I U GIS STl
. W YR FARE SR 3 KT Ruref § &fda SHeRt |
3. GIS AH-I® BT SYIRT (Use of GIS Tools):
. Software: QGIS 3R ArcGIS P IUINT WA ST & fazawur, AR iR iRy Tugur
AR & 3FIH e g fopdl T
« Spatial Analysis:
o MUY IdTGT g9 (waste density) BT dTe-dR faayor
o SIUT ATSel dT Iugdddl fa=AWUT (Suitability Analysis)
o ORI GUGUI HII T "edds [IRATIT (Route Optimization)
4. g1 fazquur aeie (Data Analysis Techniques):
. fHAfew ARRT (Thematic Mapping): 3MTRIY IdTeH, SHIREAT U9, 3R ST Argel
&1 WA faaRur feam & ferg|
. Statistical Correlation: 3[UfRI¥ IdTe 3R SRS T & a1 Yael B! A 8|
- Buffer Analysis: 3TaRIT &1 & febe St Hgel & Uafaruig GHTd 1 fagetyun|

5. ?ﬁ'ﬂ'l"! (Limitations):
. ifd 3= Turg ardn RIS Sel

o TR AH T 3R ST Urd HRA § HieTs |
. SURY IAE & GfHw 3fidwa! B dHl|

Uf¥uIH U9 fa<AWT (Result and Analysis):

Y 3T & SId TG e & B mwwﬁwmww (spatial) 3R
TIIB (statistical) TIZEUT 350 11 GIS Tpie &1 Ter@dr ¥ Rt AHRE SR fFu T
o Uy ysy= ¥ Safda IH=msil ot WY Uge™ 3R 3% AHIAd JHIYT URdTfad fbu

U1 ge e fAgreR &
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1. MUY IdAGA &1 WHF fQAazur (Spatial Distribution of Waste
Generation):
o GIS fo=divur & g8 WF g3 s Sea S-S UTed aTdd a181 (oY a8 7, 12, 19, 28 3R
34) # Uiy It & 7 9ol 3
oSNNS & B e ara SufRTy e Ughial &1 ura 74T, ford fHHfor ofR org Srafly
qgg il
. TS TSI A GMD HARI GUGU el 81 UM & HRUT SHIIGHd SIUT WIge [dbRid 8l @l g |
2. BRI UGl AT &1 faweryor (Waste Collection Route Analysis):
o TAHM H BRI UG AN {7 fHht aqnfae Ao & au feu e gl
« GIS cdd fIRaAYT (network analysis)@%ww%@wmmaﬁ%
o Seq T, T 3R T BT 9aidl 81 L B
. TC MDAV db-Ie I AN &1 dars H 3G 20-25% P HH THI UTS TS|

3. ST we fageaor (Dumping Site Analysis):
o TaAH ST RiE @1 UG R T SRS FU § forar T § iR 399 ¥ 8
SMaRg &3 & 500 Hiex & War R g, S Wea & fow g1HeRS 8 Iod & |

e GIS 3y Suitability AnaIyS|s$ WW%W@WW &?ﬁ@;ﬁﬂ%g
3if% IUgad UTT 7Y i gl ofd |ld! 3R ST BT 9 HH ¢

4. ST UTcd 9919 (UMY IS (Correlation Analysis):
. WifeTeH fo=dvor § g5 Wy g o SAAEn va R JURNg Sdred & 9"
AP RIHD Tgud (correlation coefficient = 0.78) % @wmﬁ%%mq@
F Iy HeRT I Ht Igdr gl

5. RTINS JAGHIRAT 3R SRR=&dl B HHI:

. Ta&U & SITIR oM THIT 62% ARR®T & Ha JYahUl (waste segregation) Gl
SIECANE R

. P & H ST P rquAidr 1 Fufia IwE 9 81 & SR HEfd it @t
fRufr o+t x5t 31

ARTR (Summary of Analysis):

GIS STUTRT LT 1 Tg W1 fob 47T WER H S S(URIY FeieH Yulell H g WD
3R yaue Jaeht Bt 21| e fazavor 3 gg Wy a1 § f& aieHmeg wc, agne et
Ige IO, 3R S-SRl NI BT TaHhdl g

CE | (Discussion)
TG WER H 31 Uiy wee &1 Hisal Rl &1 GIs serRd fagedyo g axifar g fé TR
AP & gadH SARIY TeeH Jume! § M gHIfaal Aelg & 1 3 Aiadl J SRiTfed dHerT
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UG, SAMD ST RIS T, W1l b SIIuga AT, TR AR T HIRIA &1 Sl T
0 Y A o7 B

1. R fazawor &1 qg:

GIS TP B ITANT B Ig WY §3HT b TR & fafid ars! & SufRy Idre" o1 &R ThaaH
5! ¢ | 951 PO I I aldl & 3w SURY I R @ 6, dol 3 &7 UETPHd HH UR
ST 8 8| 39 I8 WP gl § [ "Th JHE GUIYT" St I T8N 6l gl T &8 B
TR SR SaLgHars & AR ARy Yo §9MT I 5|

2. 9t FAerT SR HHTY Uae:
GIS 3MYRT F¢ HPHRWIE ¥ g8 Ay a6 diear iy Yugr anf 9wy, 99 iR
SO & BB Y MU €1 3B AN Ao I HeaR IHT | 20-25% B HH 3R
ORETa aFTd & YUR YYa ¢ 1 I8 YoI1d odl § fo fSforea AT iR Gps ¢fdh o1 wrmaw
YRS geie Yot ¥ fovar S =nfgul

3. Efthr w1gel &1 R YR

AU ST wa afarvit 3R TRy AF®! ! guid: & J I@HR el g M | GIS Semd
Suitability Analysis I I8 ¥ gIdT ¢ foh Wgx &1 uRkfY & fRa o4 raret ara &= & axnie
w0 § 9gfd St Arge siftie QR 3R Sedbiicd THIUM 81 Tahd § | T 8, 39 ®el W)
Asfhd a1t a1 FERT Yae= T &1 RITIAT &1 I g a1y

4. AR AGUTRIGT 3R INREHT:

=4t & g8 ot I Sm b ArgeIiae URTERT 3R SRRE&HdT B UKt &l § | it an
FHAR & GYFHRUT, TG0, A1 IFAd FueH & THeRT ¥ dfad §1 $9% RO TR A1 R
DI 7% Arorrell &7 SUfed guTE 8T vsarl 59 Ul o, W, wrg affaal ok fifsar &
1A § S-SR dT SIFUA IamT e 3

5. Hifa 3R U=RIfA® ue:

GIS 3T JUTelt Hadt deb-ite! HIUTT T8l o, Sfep Tg Aifa fAafor 3R =gd y=ma_ & forw
T YlGIITell SUBRT 21 Tl TR 1 GIs Ut e o1 Fofa ufsear & wnfirer sear g,
g8 3P TP SR Sdecs MUl & Johdl g1 3T (oW U HHATNG! BT UIRI&0T 3%
erera Forafor sawgs @

ﬁﬁﬂf@ Tt (Conclusion and Discussion)

AT U H 319 Ui UeeH St IdHH SgaRAT ST UMD a1 YulTel! (GIS) & A1y
forar T fawee T g gxifdT & fob 2rest SrufRiy yeyH Ueh agmar gaw g, fo fhad uRuRe
TPT A B HAT 3T THT 81 &1 GIS IH1P &b IUTNT T 3 3FTF A 9 Had 3URY IdTe,
Tueur 3R e o1 Rl &t Wy foan, afew 37 el ot +f ugar &t e sRur gt
PUIKIERIEREEE
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qq e (Key Conclusions)

1.

2

3.

4,

5

RIS SEGA: SURIP AT dare! & aid M wU ¥ faaid g, o wame daed
3rded = g gt g

AYHTS WRT TSTAT: H<RT IUEU & 7T Ugad aaar a1t f91 fht amnfes aer &
fufivd fpu U § S0 99, S 3R 99 &t HRY gaic) gidl 8

Sftr a1zl 91 yafavoiy s iR St @ sreqafud Sik o=t 3maTdt &
e g, Y afarur oIk Wed SFf & RT3 |

ANR® JUIRIAT Bt HH: TG B HH! & BRI HTRT GUFHIV G JAH U ol
UfehaTq AN g1 81 U1 g |

GIS &t IUTIfTaT g 39 siegad 3 g8 R fan f& Gis smenfva fazewor 9 srafery
Y 1 AT P AP, TiH 3R AT YHTA 9 Tball 5

GEI (Discussion)

3 fpuf @ Wy g1 8 fob TTe S HegH MR & e | GIS MYTRd 31 Srufry use=
WUelt 7 $ad AdE” ©, dich J§ UH AP JURIADS Hed Wt gl
GIS dd-ie & HIeTH ¥ TR e

o  HTRT YUG & AN BT AHIHAH B Ihal g,

. SUE ST Rl T a1+ T B Tl 6,

o SRS 3R MUY IdTe & YR W I BT THTE! fIdRUT B TehelT §,
.« TYTANIRG HFER! 9 3 RIMH-MURT SITRewdT 3 Idr I g

gTalifoh, 39 A1 P AN B A URMNS FAITA—oN Sl &1 ST, ddh-1dh! UTRI&UT, 3R
YRS FSTRIfGd—Hedyul YA ATt 81 afe afe 37 R I0mifas ddie ¥ & foa
ST, A1 GIS XEX! Wqw5dl YulTel! ! I¥T avE ¥ 9ad 9ehdl g

iy &} FHTGATE (Future Scope):

. e Ryd ufeaiera & Siaiid GIs sruta SMfRiy Uee & Tdidhd 1|
o loT 3R AW dP1P & TIY GIS B! WISHR JTd-eTsH R qumrelt s
. ANIR®! B GIS-3NYRT A UH & ATHH U ST difes d RAIE B b, gART B

T 3R ST 1S B Jb |

o gt

1.

2.

§qd, T9. T, 3R a9, TH. (2009) | SH3ATSTH T TGN HRd g WRUTIIHT 31 Uy
U&e: ARR &1 UHh HY Kol AURY UseH, 29(6), 1971-19811

R, T, 9IS, Take, . Sy, 3R fauad, &t 3. (1996) | HIMiferes a1 vonferay w1
JUINT HRd §U ASfthdl AIEfET: Th UGRM| SHd 1% TaE-Hed o=, 122(6),

515-5231

36



TaHre, off, JRH, T, 3R fafS/a, T, (2002) | THhigd 319 ARy yeeq: SofifAafeT
Rygid SR yeed g | Aei-fed Tb M|

3T 3R X Al BT HAT (THSHTEYY), HRA IRBR| (2016) | WS HRA [H=H
183N - GRS https://swachhbharatmission.gov.in I A&

T, 3R, 3R flaRdd, 3R, &. (2017)| YR UG H 319 MY yaed & oy
ST STSTY- ST fa=ewor | TafaRur SHYM Ud fder s, 11(3), 879-887 |

I, 3R. &, 3R FAUSY, T (2020) | &R AR yaeq & Rl TR SR Siemsey o1
SIITANT: U THIET | SeRHd sHd 3T Tsais Rad, 8(5), 987-995 |

7. T TR A1 (2023) | TSAR SHEBAT 3R UMY IdTeT & fibs | 3fidRe R |
8. TS 9dur NUd| (2022) | AT WER BT US| T 3R W< AHA! BT HATe |
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I U Uipfas ANIRG Td AHRae ufdfdar gkl 2. S fb @l &1 gHiadl 9 o 4 #eg
PRl 2. f=iar e W Refa § s oaR 59§ a1 Refd a1 & @ =X ') YEdr B
JaTe T91g vd fiar @ 91 f Reufa & Rovgd Serft ud &1 Rerfa & aafad gom Sram € |
fPRTermaTd) el Bl B9 Il € Ud IR H $Hofl DI Bl A Tl 8 3R gdd dR. €k 37aare
DI AR AR B oAl & 3fda- g8 SUTE &1 Refd # ug= Sar & fadre U TR ARG
TARY FHART € Sl UUeT UG ucde] B9 | MBI AN & Silad bl GATAd HRaT & Iadre Bl
HIY TR gROM gl & I8 Afad & IO & I IR dl € | fade Afafid et
Td AT JMMBR SADBT &I BHROT 8 | INT DI (UF Siigd el # iAo wxe a9 bl HA
T ST FebdlT € g HH BT 1 U1 Td saare ol Rercl ¥ &1 811 | 37gde & AR oM.
T vd 3radre A AR I INR H AP 91d P de W BIdT & SN TS U BT Ao fhar
Y gd Fafia anT fear Sirg deedre | 991 S 9adT © | g & Uded H Rdiae Rigla &
T e, BRERT R 3w fafeedar &1o! dRIR |fed el ¢ |

He Y@, . JqA1E. IR Yda

N ARTI—

gEId Mg I 4 qEie IR aIR® Wed § guR ud a4, fHan 9 saare §
Igde 3 e vy 4 wafad 2| AT g Pde Il IRR, A9 q (AT & Yde q
JUAR DI I AT Yonferdl 2@ a1 S_e U 2 | a1y, I 98 AreArfcad sgemas
3 9l f& 79 9 TR & #ea Wriew wfid sxar 2| g8 Sfied &1 e IgImEd 31 SRR
# qigd gU @ sfiaetell yae &xar 2 | I INR—AT9-3 8 U 99T gRealor 8,
AT I Sfia o &1 v AaeRe adaT 2 [Ue @Rt Saetell v & &3 831
# guR &¥dl 8 e uRemasy dearr &l 9g1a1 fiear 2 9 afed siRivIar &t g
BT 2 [T 3T 4 ARIR®, 9fie Ud Aa-raie wW@reed d guar A€l & | I R
IR &1 IS e, far ¢d w9 gfea feam 3 werar sxar @ [ 9 mael

DT I AfFadl & yioReATHS vd a1 G S § gaR &:ar @ | g9 falRked
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W g [ & I TE 4 dfFer a7 d wifd el @ W & Jral S $9 A A AR
arfed gt 2| el & 999 ¥ 7 & N Iu+ urH fehd WY Wy af @ 3k g7 9ga
TR 2 & 98 el Hifasdr d A gidr o &7 @ AR S¥D! 4D wifa HL @l gDl
2 3 I afem & s amfie wifa 9 &9 wmg A & sana svar @ w@ife afya
Igfe Frafia 9 9 I°T oxar @ a1 98 |99 9 f&9R oid <8ar 2@ U9 98 offlaq 4 Il @
folar &1 i sy o gedr @ SR g8 WRed &I Al o8l YEdr 2| 9dd WY 9
Igde 4 A IR 9 799 B <@¥Id @ oy galcw Iy Hivq € o) & el &) yqe
YHEIGEd Uob YTahfde amiiRe vd afye ufafear gidl € | a-me, f&ar &1 9q 31 a8
Rerfa @ oo aafed @ a9 4 Il gd 930 &dl @ S8 &8 A wifa 981 fad 3
o aafda &1 19 FRemardivg IR 4 ol 1 i oA oIl 8 SR Afdd &l adrs
@t Rerfa ¥ ugar qar &1 Iawe 98 RS Wy G\ € Wl Y¥e U9 e vU
4 Afdd D ArI—1 IS ATHUN & A & Sfiad I gH1fdd ST @ R T & AR
srqure 31 Rerfa &1 Y& srvr aifafia feaaat @ sgfaa smer 2| smyde A d+ma.
fadar vd sraure o IR & IR H Qe 99 @ 9¢1 @ BRI 94T AT 2 | afy
AT ¢d Agde @ JUR Afe 39 Rerfa # Ifaa @ u= &1 da9 fdar sy @ Hafia
AT fHar ome ql a4, faar d srgare ol Reafal 9§ <@ o w@aar @ &k | A
ANINRS W@ReT &1 S=Id 91T ST GadbdT 2 |

$C TSN, JPd s, ARG WRed, ARING wWeed, d-mE, fdr, a sEwe |

1. 9R=g —
T AR DI AT 3000 99 YTHIA GATGA H ST IRARS, TS 9 quE] ST+
2 /T 9T Tl 9 999 dld db A4 o 9 sreafoasar & vu A yfafsa amm
SITdT B | AT WA €H & Silad 929 1 ARG Jd & ¢d I8 9+ fagm= @ [ ue
Igde <l g aRd™ W¥gfa @ 9 6 g9l anl 4 waaq e &1 e @ d
IR @1 Scufed dfesd o9 @B WSl 9 g$ 21 I8 I INR, A9 G AT S Y9EA g
SYAR @Y <1 AT gonferat & REST S ¢ 2 /T & v A o vd aafas
dodiel &1 fisor wfie @ forge 9gd 4w, A& SR 9iasicas o™ 9T 8ld
T AT D JIVN O IRKR Aolqd 9 @R 91 @ df d@l 99 &I wifa ffadr 2 =1 S=a
Gy, d19, Jars 9 foar o f& g<d A7 © gaW 98 PRV T v q¥ Y ARG
ST H 9GTal Y &Rl © | AT B F9d yafad de-ifdb 3mEa & I=r«d 4 IRR T4
| H A1 3dr 2@ e I8 wedyel G W aa dAidfes fafd yda srenr—sreT avd
4 W 3 AIRaa o yfa e Rafd gd Rer IRTedar 9417 Y@= 31 J17gar Ys HRal
2| a3 Rifg @ wea: RS qor a9Re et @ qfaa g o 2 e @
IR 4 Sisl A A 3Arar 2 | A 4 IRR & 9l fasraa ueref A 9 9reR
frea wrd 2

HGYd: IRdg H I IRR T #91 31 I@Hrd & foIy Halfwq Sul #Hige 8 oY &
TS B 9P AT I Uah YThfas aRiRe vd aethe gfafear sidi @ [aama, f&ar
@I 915 31 98 Reafa € o aafdd @ 99 4 Il gg 990 wedl @S9 @el ot wnfa
T2 et 2| foaa aafda &1 79 FRemardiye s’k |4 oot @1 i o o) @ el
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AfdT ®I adre 1 Reafar § gg=m adr € | JddIe 98 ATS WRed 98T & Sl godel
Ud JyE BU § AfFd & HrH—Hrd SHS AU & N & Sfiad bl gH1fad &ar @ |
APdT $ ITIAR 3fqdre I Refd o1 geg sror af-afia fesr=al va sragfea smer @ |
IRde H a9, fHar ¢d s@dre Sl T &l IR A A 91d & 99 & SR JMT
T ? S99 IJaR Ife gu Rerfa A Sfad @+ ura &1 A+ fear @i va fafya g
far wig A sradre oRf Refal @ g=1 w1 9dar @ | Iydfed Rigld @ JaR @9
BT U§8 Fed, Wad, RRIaRT 3k w4 fafecar @ g1 fear amar @ ufig g aRdr
faemen @ siaefa AT 3R smyde ol wrel 4 INRera vl sferfq drasiy, fa<sly,
3R WY B Hferd JyavT Bl Ae8 WRY &I Wbdd AT oAl 8, Sldfd Saa el
&1 IRigerd NARAT ST HIROT FaraT AT 2 |

2. YA UTET BT Sqa¥I—

gId MEHR BT YHE IqQW AN 4 AFRNS IR ANIRe Wey 4 YgaR vd d40M@,
fHar, 9 s@ae 4 gde B e &1 fAdaTId oeadT ST & |

3. Ugd e 3q ygad enefaf—

JEd faaaTca® Iregds 9 i 9 AR 3R aRIRe W@eey § gurR ud dqra, =,
9 3d9Ie H IRde &I HAP1 &1 [Adaarse segas dgifae ®u 4 fear &) ywa
Agifas s @ fay qoncas gfewIor &1 SuIT fHar 1ar @ 9 ywa g fawa &
fadacae gy 3g 9w Alffre wel &R ydfed vl vd adaq 94 U= 9
T Y Sied A YBHIRI Sod [uracdl dTel NIl $ AR IR fgdias sifdsi
@ HUEY & fay auivrceas e ugha Sugaa &1 it 2

4. AT 9 RS AR ARIRS W H gur

4.1 917 IR ARIRS W@Rea—

JmrE e d guR, 99 yded, dga} Ai9ulRnal @1 ared,  sme—fe,
GG e—Afe eu, swvn, €Re, dradr 4 $H, 9919 998 GrTreedl & el @
HAIAAS ST &l gg1ar 94 | gwef s 2 (haqs, wdw, 3R T, 2005) [T
€39 4 3 wNIR® wWrey wdgq gqg ywrdl a&-ifed wrfl 18 2 | AT &1 eI IR &l
e, Gedfar s @ fog fear smar 21 anel IRR ¥ wfea &3 0 a1 fAerR e
ARG RG99 8 8 ol— uread f@eR, wfedr, qaam snfe &1 yafa fear <
HHAT @ (I, 2007; <RISTAR, 1991; YIAIa¥®l, 1996) | BT &1 4 ¥+ yd Mol &
ITUR @M AH-{Ibl D QT JTEA BT AR Afdd & ARG W R HTH! GHRIHAD
gHId STdl 8 | AT BT & ©I A AT Y9 YIIRIM & RN A uRial &1 weiqa
Pd ARING WRed &I gaIfdd &3 & folv O i 8, |1 81 Iad aREaRor a3 3l
gfe, TR 4 adieA, died, sl @1 Ifa &1 9™, Aler e ik yszi= | gfE,
FATYE, S 91 31 gPfg 3k W sl @ whst & fharfiaar 4 4R a3d §
(Biex, TicE), X g, 2015)| IAYd 98 WReF oM ol f& AT & gRT 9T &Id &
IRIRET YUTferal &Y SraicA® &9ar § gfg &< 8g oM ¢ @ | ImE ARG @reed d
fg o%d E, AWl @ NI UNING 9 AHfhe el 9@ qgfaa fradt @1 smaar=ma
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AUl 9 REEe o IR 9 faurad ugref 9@Y &) <dr 2 (S=dld, 2017; 99X, U9
=g Arefl, 2012; diATSHd), Ud = wrefl, 2011; R, wad =g wrefl, 2012) | AT @
SR IRR & ¥l Sl A adidu Iman @ | s9a AfIRET v wdieger & <M anfl aafad
P WA AT dfed sl O fdd @) gs®+, @A anfe w AEFer grr wn
(eT—Raear, v 3= 4refl, 2009; W, va =g wr=fl, 2002) | 37 wWg A umEm AT fH @A
df¥@r 93 9 3id: |Erdl 931 & 75y e 991 @Al & $9 SIARTd IR & I aAl
R HI GHRIHAS Y19 Siadl & (Uafereq, feags, va w4, 2005) |
4.2 A1 IR AHRS w@reea—
gz Ruld wfiar d@l 94 affa @il w® s sfed s aFfie R aiRe @res &
faf=1 acdl W AT @ FTWHT 3 YAEl R JdAH 91Ed S GRIRG Sl 2 | 9Ffed
w9 9 ®s giaen 9 9y g gd @ e A amer) ghar @ | AT aefhe, iR,
HHITSIS, AT IS WRed UR HRIcAS 99T gsdl & (R, va 3= wrefl 2012) MR
w@ed A9 Afd §aM, Weod gl 3R ygfon & §9sH | S9N WE—dl &Rl B |
AT BT VAT AfFT BT AT B ATT HA, SUH Tavwe, fasfrems, g9, sawe, 9
AP B §X I BT S Al 2| TFRNS WY &1 WReF BIAT A IG¥AdH ©
Fifd 399 99 9 gfeal & 9 R AHEER B9 9gd MaWS B | 3R Afe At
wWrey dIe 81 sal dl dredd YHIad Bidl @ | YTV AR &= & I Rigral @il
Il &1 qrRife AT w9 o) wifa Aefha o @ fay afhe 9w &1 Sy sl
2 ol AFR® wWeed @ gl &1 AHA™ | gurdl 2 | INmRmE 4 s dfer 939 @
Swd sl o gRen IR Ao, e g R @ e o gWe gsar @1 A9
AN & 916 @ T QSR B X HIAT @ | IR 3ol gRad=l gRT YRIgiaHex
RAT W gRadq drar 2 iR = w9 9 MEl—e §RT AGHIE Bl G ST 2 |

ANT BT FXATH S a1 Aafaa w@reey waefl faamet § gaa 98 gd & ==y iftraie
BT 94T 2 6 I © $ROT S9a W § guR g3 8 (8191, U4 91T, 2009) | 30a:
9 Y U JeAI9 Bl AR A Y IS Hel ol Adhdl 8 (& AT GI¥ Wy b fay
I AR BIaT B |
5. 414, faar, 9 sedR A sygde a1 qfier
51919 ydg9 9 Agde b qfadr
gda @ § Ayl favg ¥ e @t Aaeiie a9 @ v @, o f6 ue e 9
gl g 2| fa=ren, garen, wo1, g, fHar anfe 999 @ gafa 3 W 2| gufag sa & g
$I d-1d BT YT BT STl © | 919 A7 Reafdr 9 Iuail 1 yadR &1 fdeR 2 o a:Reifa
vd gRRafd & 99 IRged U9 NIRRT & $HRUT d91d Scd—~ &Idl & | T91d Udh avE
®T g§< ©, Sl A9 30X H1ame § Yo Tedl ¥R UGl &R Qdl 2 | I91d 3D dAAfabRI
$T YdY §R T SUY A1 37T, 6T AR ¢ IR IRGeIdr &1 A9 $d 2 | T
Refad 4 sl siR® srisrar gwifaa skt 2 3k eaR oIiR® T wafbe faera 9
AT YR Bl 9AT 2 | YA T & JJIR 919 (& YHR BT 9189 © 5949 di Suwa=l
P WAw A @B 919 S Reafad d g1 1 ¥adr 2 Yde & IgaR WR 4 Reya
graciy, gy, iR dwaIy Sl Hollsll & §RT a9 &I &9aT 9 d490 R =0T 9w

ST 9&hdl 2 | 310 INgad & sy Sl U @ AMER W 94, ST, IAerIa, IasH,
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faiar snfe @ ST us adl @€ [a91d ydgH v IYd fad fafecar ugfa w1, T8R a smam
@ WER "l & 9 # 99 wY 99y giediv ygM a2 | a9 @ @
gfiemaR dgvn &1 dqfad merR, FTyel sfiaeiel forad fadiy ®u 4 a9 &1 N
MRS B AT B d91—q4fedl @ gRT SUAR fHa1 Srar 2(F@+H1, U9 AR, 2024) | 3MJd s
DI JEERVIRHA ANRING ™™, a1, dqfad mer, sfaa fer, anfe 4 a9 1 gardl €
d H4 fear o aear 2(@fan, vd =1 wefl, 2018) |

5.2f4ar & faR ¥ gde 31 e

faar ta ¢ Refa @ ey wRoss faer @ arr € et fer ff wfve &) a7
el 9 JFR=Tdar a &1 @ dfed Iie 2| angfe g A fHar sga & ww=
Sl B | A6 b GHI H WS d bIg 8 fgsl fHar 9 @1 99 SR A T—IAAT Bl
ghd 2| U@ Ruid & AR ad 2019 ¥ 58 fAferas feerk wa o= aardl wfed 301
faferas s fedt 51 foxf g & fiar & a1 Sfiaq aadia &) @ € (Wareen afge
M eAIH H¥I™, 2022) [fadr § &3 YHR @ &0 S~ &ld © g & maaer,
HAIdE e I, AUl 4 a9mE, e 4 Ts9El AN Sz 9 99| ygde 9
faar &1 X o1 @ fou 31 yPR @ Fieaivr JuAg od v Iufd fafeear ik
fgda Av—aiufdy fafecar | il fafeca @ ad1a €8 Ferar g1 9fg @ &l &)
ITIT SITAT @ g 3M<IR® 9 12 I+l UHR & Bd 2 ao A-—-3iufr fafeem & srdwra
TR A, gcdaord fafecar va aiw fafecar «f affafaa fear war @ @ifiarn, e s=
|refl, 2018) | fdar a9 @1 ader &1t R 9 drefdra & forg gidl @ sravua amygde 4
a1 @ SHe d&vN Bl TENE 9 GAsK gY SAal 9ArE f&HAar oimar 2 |

5.33@91s 9 A gde @l qfAer

JAEIT HI UK ARG WRA WA §RT 9a™T AT 2 {6 “3ade & M= uv=]
TR Aeen fAer 2| a8 1R g & R g9ar 2 o afda & AEgy &34, 9ia
AEH, GF BT dH HA o e afafaffrl S gwifag swar 17 e wdar @
IR 2019 4 280 fAferas < sr@we U o4 | fo= 23 fiferaa feenxl &1 dw=m of
(Faren Afgdw SR Hedied eI, 2022; YRaM, d =1 Arefl, 2024) | @ATR BT gelTal
HG © UR=g sED) FPuAd d F sracdl wnrEf | g7 e 4 e 3 "adl 2
Jaaredl Rerfa # yoiaa: STAR & 3OS e fHAT o I$Har @ da & AR W
SUDT SATSl fHAT ST FHdT 2 Bd & IJFA[ A udl ¥l & & s9a fau daHas
@eR oRU" 9gd & SUIN oYl @ SH 3R SUAR @I AUAT AT $H T UHG bRd
T IYIT IqUIE B Y9I ¥G MBI HcHl &I AT I TSI SUAR A B
gfealivr su=mar @ W yoia: g 21 e a<iva agdfes SuaR & w9d gda
JaTgl, WRHE, IR [WRH, faER gf$arn, Jear v, fea=at 9 siasied yaa= sfra
Y, I, 6§39 A1 gl & Ard & 9 Aqiddie gcd ofd wifla, fasm, g,
IfAT 9 FRETA IAERvT A 8 99T §B WRed ol INME, AU, RS dioH i =
A o foIu qarg SId € | Ineddl (U9aTel,Ud 8 s, 2022; IRdl vd fafde,2023) & gw1
fPy T BTd A d P AT OIPT IR IAWIE D yeHd A AYdfad swEul I
YHITHIRGT & gfcdivr ¥ ysIRE Aqife idsl B e afkerd aHien = o forad
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URIT AT 6 AR T taIgd Yiciald aAE & Ydad H GbRIAS qHPT AHmar 2 | g8
9 »dd d%, 9Id 3R AAIgRe @& "ol i HA fHa1 9fer faa, faard, =49, d@e,
USRI 3R A-ge 1 H ggmar (e, va 3= warefl, 2018; qUTeA, U 3= 4refl, 2018) |
3AYd IARdT & §RI JGHIE I Yo ANFT A fHAT S AHdr @ I8 HIWI YAE q
gfera 2

6. fspe

gEId WY & Frspsa: I8 urm A {6 1 gd gde <Ml IR, 99 9 AT Y§Ee
9 IUAR P &I el Yonferdi & a1 SqQw ¢ © | a1, I a8 smearfenad srgema-
2ol f% 79 9 TR @ A= Grio RI1fid &xar 21 98 offlad &1 Ud SEINA 3 SR
A gk gY @R Sfiaeiell YT $Ral @ | T IRR—AT—3MTHT B, UP 99T GReaIv o,
AT IHE Sfad ofi &1 e AaeiRe a1 2 | U W@l Sa-giel demr & &s a3
A guR &l 8 e aRvIeaswy S &1 Je1ar fiear @ 9 |afdd smRivgar &yt
AT 2B | T IR 4 TIRS, IR 19 AEAaie W § YuR Al @ [ ®9
4 agde 4 Wl TR 9 99 @) S@viad @ foay wafcw Sl digE @ o 6 s &1
9 AT 94919 U6 Yigfae aiRe va aafhe yfafear erdy € smyds & qama. fuan
Tq a9 o N $ IR A e 99 @ 9g1 & ST 9ET AT | | aenfy AT ue
Igde & IJuR Afe 59 Reafa § Sfaa @A ur &1 Qa1 fear wire vd Frafia g fear
Y i a-re. faar vd sare ol Reafeal 4 a1 <1 gadar @ &R 91 @1 A9iRe
WY H1 I~ M7 I qhaT 2 |
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Al TF ATHE T GeF-araTia forer: NEP 2020 & i | U qafvaq gresmrrgy forar $ifa 2020 (NEP 2020) A
% TOreaT &1 § U Uit TadaHTil Fad g, S {0eA1 & qarasfy, agarar, s

FATIA-STTIG FATH T [T | SET FLAT g1 7 A F (AT AATATL, AA AT, T TT=THhT o6 ST T 90T Tgea
ERIRE ]

FOE FrEHAT (Al) 3T FUAT &5 | TS T TAM T T2l &, Tl g TISTHH ATFAT, AHAT ThAT, S AR {2req07
TE I FT A qord a7 TE ZIgTeAtth, Al it STFTRar qoft aveis gt  Star 7g AE T oAt — 9 gaasfierdr, Fwum,
AT, 37T AT AT — & J19 Jiaad g1 Tg e NEP 2020 #FT q9fH & Al 3 ATHE1T T41 % 927 UF
THAT FIoor AR Fed it saeTshal U< fiad gl Tg ATaT FEuor Fzar g & o wawre forerant £ ot Al-
TETAF T o qIT-ATT eA-3MLTA [UEAT % aTeh & &7 HAGTCATYA 2l L&l 8l

TH AT § G w7 & MeEtoiad Hge 9% e Htaq o @ e

(1) foreaT & Al 3 TIRT it §9TaATY ST AT,

(2) FerrmerT =aw ux At foreT & wehtsneor & A,

(3) foreqsr srforeqor & THTATSIT ST JodT T THAT,

(4) aTHor UE stef-erg T fAEmert % o sragtiE wiew it w9

Tg 9L HIAAT ¢ [ AT S8 fAfagarqer aor # far & T Faa aadinl greho § Te79 a9 T g, dioh ST AT
oot ST Fiewtaes =Jaar ot TRTRT FAT R Tet frer 7 3297 Fae USHI 7gl, afew vF gagadfia, Fremam,
FaraTeeiie THTS 1 Ao gET =ArtE T

Keywords (Y@ 9153): NEP 2020, Feg-aemtea e (Value-Based Learning), F3# gfagr (Artificial
Intelligence in Education), Afa farer (Moral Education), fRfsrasr feveror faferrt (Digital Pedagogy),

foreqer wirerwT (Teacher Training), ATAETT I& (Human Values), ¥ fr&T § qa1=12 (Innovation in

School Education), Al 3T afa=aT (Ethics in Al), 9Tei=r @&+ & farear (Education in Indian Context)

JEATAAT:
AT F S 39 I8 & THAT 6, T A B ATAT qAH a7, ATad (7 T FOw FT F T F @11 T THFATT UHT I
S 5, e, i ofiT Sad-a9 &t o19a a=ar Y& & 75 81 5T F0 g [ &gl 747 & — "Eenfage: 990", daiq
o= & e wsy 7 F 9 2T 2l
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AT o AT A= ST THAT 00 77T HT STANT 7 Fae AT STAT T Sgaq? a1 § 64T, Ffed =1 AT TEar 5
e § oft Trre o) zfagre aveft g & sufewmaa 7 st affass it Rrsmam sie sraegsmarat & weor 21 s, gf2=m,
SSTTE, AT 317 SHAA TR /et it @iet A1)

THA % |1 q9F T T ITAT L0 T TEH 82 I § 399 AU-A0 Aaehe U, 19 % 212 1 993 6T, 87 ooy
FTAAT TAT FIA HT TEt a2 FIET SEATaed FaT AT TH THE, AT AT 6] AT (AT gt T¥IAT 6 (e Hr
ATETIAAT T2 B

T FiEFT (Al) — UF dATT FfT AT ATAI FT omieae o g "arfEfRfie St sratq s e
T ATERT § Fhg T g U UHT a1 g rorad qefie =0 wahre faantea &t St ¢ o 3 aqeai &t avg 9= 74, [ o
T 3T T T Foh — i (6T AT ATAATcHE FHSATAT |

Al F TTIHAT FAT TE?

ATST T T WITAhaTa, AAATEATATS 3T THTSTATE T 312 | ITAT gl g

T A9 ST &1 agd? aAT, THIS § ITAYT 9T, < s gusar afsig s & forg fGm-aa & #war g, |
THE 93 § dg A9 @-=, TRAT, 3T AEE 9Ot &7 @7 97 gl

TH TS H 8 TheATI, AAETE AT Ao AT F AT Tt & Forear = =m)

TR HIAF 6T HTAIH 3T AT Tq€ FUT IS4 b o1 A= FIe &9 — S 797 i< g <M1+ forw =ar
o &9

Al Ft GHTIAT FT LT

T afifRety & a2 wedt 27 3T ©F S TAT agantt 9 AR e st SraTe fi 97 giaan 2n, et 7 w1 6
TR, TR, ST 3T ATaATeHF IAT-AET & q<h 2l

T 1955 H STHTEHT & UH TG ASATE o a9 ATEATT § THT TR Al TH TSI JIGHATT ol FHedaT Teqd il
FUT % oITe, T ST TAE & a1g "Artificial Intelligence" FT [HHTOT g3 — UF UAT HefHT I ST 9 AT Alfa®
TR I T

Al F T S AT

Al % RTHA % FT& T FH 13T 70 377 319+ 9T o forw a8 /e, 9=t gara § #7377 o1, siam et § Garcd®
afEde s

AT Al it ST 1 St s  |erer g1 fover, forfrcar, SemT, §=9m, F0, JamEa — g7 o § Al T 94T TRrEH
2 & s iy & off 78 w9 7wt 3 o v awe g g awar g

ST T AT — STAeqe T, ST 37 Taeiehl TaT=Te H7 437

ATST T T TTAEqel 7 7T 81 TH q00F 21T § ot <97 IAA 3T TATAATAT T TG 8, ST iy, ferss, qramieg siv
TeheTh! 318 | HHF 8| THH HIS Tag qal 1o WIed ofof "forsa [&" o 4 | qF: a1 Tg=19 eA710d FT T g

AT AT A TFAST Fae Aiegtas a7 Tiagrie M 97 nariva 921 8, afew ot Jiaars § gAr 397 % ey,
STaaTeTeT 3w Hereaefier a1 a9t fit qfFFT s Agea ot 31 AT 397 § wiawr £t wofy FE FHAT T8 @ T= F 7w,
T 3T JATAAT AT T I 3T A T T e 397 § afed foed Teo 92 off a1 984919 o471 75 2|

arferes sTfar et off 71 ot T Sy 81 forear & Areaw & € g0 99T A STEE, STLETAT ST Rt d¥ 97 T 2
THT F T Toheeht Tashrer T 77y A orf<h ofiT aqfE #1 9o e a9 J#7 g
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ATST T THT ATTETRIATA Tferaie (Al) FT & — TF UHT AT ST T, AT A o of iy wiwar & wifa a7 &
21 AT AT F T TH THATE T STTRT A9 IR, FOrear srorriers, wamess Faralt i Termeiae a=F F7 srfers Taraerr
FATH H F7 7 81 A oft =7 & | IS F AW 98 2T g GHI AT ¥ IATAF TH TATATL T TTATHT 39T T Thet [0t
AETerT<h 9T AT fam # s €

ffera = 7, 7tz g7 e, a1 ofiw Far= § fAiaw [eer 3 o7 o9 Jarst 7 3t aneed 9 s@4y &, a1 9d
A AT THT H T gt "forsg " R, afesw "o aqeawar” F €9 § € qg=r ST a9ar 2|

"AALTFAT T ATTACHTL il STAAT 8" — TG Fgrad gHIL SHad § FHI-THT 9T AATH ST Tl gl T auf Td 9 gq1T
T9T AT STHT THHT AGTHATL | S LT AT, T G07 TTF THSE 21T 30 Ghe § A= & IITT §& LT AT| 39T F] T Fae
TaTes A7 3 &, Ffesw st dfers, ATt =iv @ifas sraeasarst & a7 9¥ fF i FAaat w1 9rHar #3497 92
TZT 4TI

vt aifRafa § sraegsrar ot UE 9Tt ¥, ST Fa ARM R AT | a8 Farer= § 9gra+ gf, afcd Arfes &9
T ot 37 T FAT Toh| TATT TEHATHT &1 H a< [T g1 T@T AT, T3q T 1eh! ST 6 STAT & A0 3H ST et
IO SUITRIAT & gf=ra 78 S wr o

ZoT T ALHRTT F TH FH1oA G9T § ‘FH’ (FTIATAT T FAATAST) FT T =T 7T T8 SAAATSH FATA T HATAT LA
TR T, T § 7 SR S TUITEAT STIATS TS| T8 99 S9T gl Tohet o] GraeTel 3 Sedde Gardal & Hom
forear = &1 #, Stgt At it agre arterd a1 wer off, gt Jieruas g foreAant # forg stiqarse wfeveror wriewn stiaard
T F AT (30 T THEAT I29F AT (TR FT T2 ToheAlehl & T FHLTAT 3L I RIS FT ITAT FHLAT, qTH
AT 7 7T & & S greaw & forfea w5 79

= gioraT § FEW giamar (Al) T 5 Agcaqor GiRET a1 Al T T Fae Tl Tgrdar TaT &, Ffod frert siv g
FET T TE o T it Sierar w1 97 ua Tqredt a9 § q9ga0T FHam Al i qng aRiies 9 78 gEteg BT
TRt off 11 7 TEeTehRr T o orATa | fog=eT 9 92

TH UE, 7 95 gon 1 519 sraedandr SO gt @, a7 TaTaTe oY Tahe 19 39 ATaTFHaT il g & [ol0 T & Frerd
&, 3T TET SATASHTT T A Hd a9 &

RfSrest I # foverst it i i Taehr 19 #7 78T

AT F aEATH 0§ RfSes 59 Faa frenfdat a= & Sifva 78t w @ g, ates foreent & oo o zadt 5o+t &t
AFIAFHAT gl FAHTT TG0 it AT 7 T Foreqaht &1 aefiqaw aaeient s, foveror e s Rises damawi & o=
T ST Zoeh T Tt foreqsn TTRreqor st 7 S 9Tl &, ST 7 Faol Ieeh DA I IAd H d(oF Irg ATCHAATH
97 3

TR 2T ITH Trereh 7 Fharet =i it i & STIaTe fAe0 T&T ¥ Tl &, Ao STT HIa¥ Sf T4 ST Areae
T q9a F7d 2| FBreafemert & st st S i are-fEer siaafarst & forees £ afmr g soa
HEaToT HTHT ST g1 AT Treqsh aae et &7 & F9rh g, a1 o R fSree 7= & ggsrar & S[g 91U i< sreafor sfatatert
H FATA AT FETaT &9

st it 7 ET qEaRt i srver fRfree Arewt wv arfarn wHw w81 v 7 7f% forerer RfSew ww 9 wlofea 2, v
TFET ALAAT | AAATSA FEATAT T HATAT FL TR g | AT, TEARTAT, €I TT—3F qahl @I oa S ioreer qareai
& AT § Tgd & TSl 2l TS | Tg STal (ohe T T ol @IT § JaT THT AT AT, qA5! A T of 001 | Aa97qF qradv
ITASH BT SATAT g1 TH THAT § F2rere it T aniaera & &9 § fcdd TATAATAT gt 2l

TRfSreet 1 & forershi &1 T 10l AT T Fael HEAT GATAT I GIH TAT4T 8, Aok ag =i % forw ot forar = srfars
TATAITAT, HATGTH 3T AT F97dT g1 U Tg TG0 i 707 ¢ 6 foreqani &1 RSt Averi =1 qut wfdreror fa=m
ST TR o foreqT 3 =& 7T 2§ goreh AntarT T a9
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Rf e aamsit # 1 A sik

FAATT T | Tohet 107 12 [SToree Harell 7 I O 397 § aSil F 6l ThT g1 SAETATAl, T T2, LRI a7 it
TEATAT — T & H THHT SATTF ST 27 LT 21 THH 7 el q97 Y g9q gt 8, aioah FTIT T qLeadr 3T geqd7 o 91
o o ST =T 2

e qaTet § RfRed qaie #7 ANEE ocdd Aged 0l gl Seqaradl § qLIsil o Hafed At [Sioea qreay &
AT & 9T AT ST qehet g1 HIET T, THT-Y 3T 97T 9k TR 6 ST et aoheis % TganT § T g7 TS 2
THH 7 el TN it A TgAT grdl 8, dfod ST Std gty oft 5§90 g1 9747 81 897 Y, TS % T | g arel
GHT o AR At BRreed woiewid & T I & ST Tdl g1 THTE il TaTesT JIST1el Y S ATTHRET Gaarg o
RfSee A1ew & SETH TF 9gATE S wl el

ITAT ST [T & Graem 9 o7 Bfed wewid & 71987 ¥ 9dd 99 1 T2 g1 =T Saagrent § a0 &9 q97 §
STEr FT FIAT ATEA 6| THE (T AAATSA AIEAHT F ¥ ¥ gaTs {eohe T FLAT o1 A& AT &f AT | TEITH FTE
AT AT THe fBeew & ATeaq § ae-a9 ot a7 i geiera g1 v 8, e ann § Rfsed Snresar a@t g

foreaT sfiw wraterfia wr «ft RfSee aaeis it Fgraar & Ry o 9z T8 81 FOws FET qgm@T & 0 o a9t
STerforsh T Y w92 o, 99 RfSea wewi T forar siw w1 arfea 921 g fmm et 6 gz si
FHATIAT FT H1A AAATST TR T FATE € F =TT LTl T899 T &g grar g & Rives Fard or & st wwfa
S ATATIST AT § T Tgead ol ST (991 2F 8

RfSree aarett &t e ik e

FATTT T | Tohet 107 e FSToree Harelt 7 I 2 397 § ISt & 6 THT g1 SAETATAT, T TS, LRI qAT At
TEATAT — ZT & | THAHT ATTH STTRT T LT &1 THH 7 el TG0 ¥ F9d grdl g, qfosh FTIT hl qLAdT 3T IeqdT o6 91
EEERERIEIRC

e Faret § Rfed qaeie #7 ANEE ocdd Agea 0l gl eqaral # ALIS(l | Hafed At [Sfoea areasy &
SATHTHT & ITH AT ST Tl gl HIET S0, THA- 3T ST T THE Al S5 (Soed qThe1h & GgdNT § AT gl T2 2
THAH gl LT T @ TgATT gl 8, dfodh ST Itod TATs ot §9a g1 4TaT 81 @1 &, TS 6 TATST | g arel
GHAT ol AR AT SRIed wole®wid & T TTH ol ST ahd ! gl T il TaTes JISTATsH ST ST ATHRE GaAaTd S
RfSree wreaw & ST T 9gATE A7 G A

AT 3 AT HF glagr §F ofa Rives wewid % 7reaw § ociq 99 g1 T 81 7% SAaqget § a0 &9 9797 |
ATEF FT FIAT ATEA &1 THH [T AAATSA AT F ¥ ¥ gaTs (e T FLAT A A& AT g1 AT g1 TETH FTE
ST stfreTes THe fRreew & wreaw & aa-a oft a7 o wRfera g1 v €, e e # RfSes Srrewar adt 2

freaT Sfie Fraterfia #14 ff RiSes aadts it ggraar ¥ FEay anr ag ¥ 81 Fause FET ggmEnT & 909 99 a6
Ao HEATT 3T FATAT 92 o, 99 Rfea cwewid T forar s w0 1 arfea 981 g f=m ety 6 9z siw
FHATAT T HT AAATST TIEAH T ATE € H =TT L@l 399 I g grar g 6 Rives Fard or & sutie swfa
ST ATATST AT § T Tgea Ul ST 997 2F 8

Ll foveaT s =1 depfar & s

RfSree Fareit T e sfiw w1 depfa # vs wifawry afads @ 3T 81 92 Stet frar Faa Fa1 aF Siiwa of, a8
AT AAATSA TAAT TRl H STH JH, TOA FATAEH, 37T AT 7T o AT T I97 % TLEA 51 T (9067 TgH Tl gl
BT AT AL IS AT FAEAT ITH 7 T 2, Foredy wert 9 fAedwar w0 g2 § i w2 sreqae & wghy 967 2

FILAT TGTHTL & 9 o o= o ferafamnes a2 o, 99 Atqarsd ATead g1 {67 #7 UHAT 9 o471 399 I8
T g T RfSea TSt 7 Faa uF faded g, afcd sarasie= a7g | UF A=ard qraq o g1 forerat 7 «ff =9
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TEde &l FFT T g S-ahee aaTaT, ST A= AT ST aoered FATH o1 =i, o 3t Fraaet § swegfaerar
EIE

T wehTe T Fepta # ofY RfSreet Sareit 7 wgwr 9T T=T 81 FE ARy 3w St st # o 7 wiw g iy giem
AT BT IS g1 SHA, FATIT TS, WA Hie, T STH Tlehid o oA T 6T areaar i e v § aa o g1 =99
T HFA FIAAAAT el 8, TloF ATAT H 0 AT 9T T TH AT FH gl 2

Ao

= T FOreaT s v o & § RfSret Fareit F F=ar s, g s T&1aT 1 9@7aT S UF 90 97 6T &ad 6l 8
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ARTI

IIREvs fAfvReT<iad 998 @ 99 9% ad- arar ey fEfor ar=ies o

1912 # 9 f9ER §7Td AT | AT AT a9 IREvs R 3 A far f&ar T for @ 9 sRavs
®T S8 T 80—85 a¥ YRIAT 2|

fqeR @ 46.3 Ufdwa AT (79714 T fHaidier) 4 sR@vs &1 AT gar| 39 &9 ¥ &G S
ST Yedl off | 39 &7 31 9gd 997 nfeardl SH@ 918 99 Q| 9Dl 99 d A 6xAnL faeg
IR SEAT B Iae feram |

wegd WY 9F § fER 3 <ol 9 & il & g1 3uA AfBRI, 9, @¥hfd SR A &1 g9
& foIT 99917 1T el 3R Udd AREvS g dl 991 $ fov fad v a<ia &1 efasiRie fagawor
21 39 MY v & favaadg 919 @ fov fgdia sitest &1 werr fear @ 2

sIREvs AT rtiad & R — $urs o yarsT F 39 a7 § e o srgfiedr #) w&
31 A fapfa fear| ara afeal & favg It @ s9erfaal @ faf= Jauf 4 1 gepaas &1 9=on
el | gedamas &1 99 we@yel SR e Gww off | sIREvs sdiaq anfearfRal @ 9ga g v
ST ufRomH o7 | I8 &7 |fie wuar | aRyvi fafeer ora dom w@azar uita @ arg N s fUssT @)
IR ARA I B @S GUGT ST 9T 409fawa AT s4 83 | o

R @ woa &1 75 yfowa fewar ¥ a9 9 faar o g 39 899 S R e 20 yfawa <=
forar oirar o | s RT 39 49 @ faera # 9gd o 2N | TS-98 FA-IREM BIH B @GS T AF
3 Al &I faery @ =2 gar|
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g9 g # snfearfyal @ 39 ded — PR ® HIRYT faenfid g1 gsT1 39 vl @ 39 dREHl
A favad @1 Al & ol A R gRT f—siftrrEer & 915 gamas a1 IR o e AT 9w @
SITdT oI I&Y HIRYT o1 &) 59 &7 @ frard) 58 aRaie=ren @ wafia w1 o iR fajig a3 i |

39 g3 4 Mg fiaxvr & Gadwy gR < 9 I €& d AT I8l A @ | uemEs | ugd a1
SAMPINAT & Weg d 39 AN A AR & JqQA bl SBI 8 dP e foar, gt 9 & g
wqd agel #Avft § W I A @ @ 9= @) 39 879 @ snfeartaar &1 ou Rifda, ar Riféa T e
P RO Al ISR & GExl 9 dfaa @ Q|

SIREUS &1 YeHdldrdl T<id- o Al renaardl of 3k 9 & IrgfaRieht o) g8 a3 Srreedr den
T $T 3M<iad o7 AR 349 3 uRuer 9 SE=m anfav |

e, T, IS B g1 Wyer @ NfsT sIR@vs 9 anfeary s=onfaat e @ e Rafa A
ggd T off, Sefd urefas duEET @ ygRar fErfea ffER @ sIREve ard feed & & oy

WAAAT  $s a9 916 dP A~ WeRI 4 1 S-SR & fAmw g svavs o1 alfe Era |wsn
SIrar of | afe fasra & <is 4 39 &89 o wrAfASar a2 gHEar &1 Ea faar a1 Gvad: gad@aien
31 A7 & T Sodt MR adaET feER $ wefae duEE @ 39 Sia | dfaa ff 98 s gsan

YXATd-T:—

SIRETS JATaldd d fay 99 HI6—sIREvs & yemarard) aiaiad @ foy sty aix A% sronfa
il 3 |@g® ga e

Y AXUT:— (1912—40) 39 dXVMH 39 & & oI 7 U A& & fory sngia ey |39 AgiaT &
AreAd d O, S IR Ghd B 999 @ fag sngiad fear g

S, qERATAAT $ AREUS ATGlTd S SFd AFT ol & 4 Qfadd sars e 4 g3 o |

fpRaua wSeH IMAESITA (1912)—<). qrafada A 1912 4 grar el Rye # oo @
died @ 91 39 9o &I 911 $9 G &1 Il T4 feardt a1 oAl @ fag Rran va Ao
D AT [WAFAAT B ATGAT BT fIHTH ST o7 | $9 769 € 915 § G+ arad a7 o qrafaiag
$ T GG W 37T B QAT MR TH FIGT &1 9 98 B "BICHNYR I AT B QAT |
BITHNYR SHfd AN (1915)—aB $u1$ anfeaiRmy 3 e frem @ Rwg 399 & g
| 39 GoA 31 AT 3 ol | 9 "G d YW Adl qUA ddbsl, didl IW W4, 399 I} AR did
TITA o | BITHRTYR ST QIS $T &I S BISHNRTYR &1 Wifd, anfaariial &1 arfere, anfie g
SIS IR BIAT o7 | 36 G A [due JArfeardl a9 far @ fag smara — Sors ot
U WG UG Had Infeardt € & wad 2|
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39 e & Wewl | Jfeartyal &l fagy glaem 39 @ |1 T 4 q5aT A $1 ¢@ QU G w
HI$HT HHIRME 7 AU R &1 81 f&Ar |

far |41 (1930):—

BITHNYR ST FATS & GSWl @& €19 7aH< 81 & SR odd INid AR did <q1el 9 fovar wor
P IUAT fRaT| 39 99T B YH 3Neue 3da N9 IR UH Afud ufd AT & 9T AT TS T
wifd fPaml @ iRl @& fAeg Gfed S3A araT 9o 664 o | feuar |wRa- 41 &1 qR1 $-H
g 9o HAIT A FHRar o)

BICHIYR DAfAS FAT (1933):—g9 G167 $) e ey GR= &1 dxom 4 g ot

39 Ged & YW Iche 4f 1T ddsT 9T HeH Ifad s 4@ o | 39 Ao & U™l ®l 36 d@
foet +ff drea § v TE e o)

BICHNTYR GATd YT JAfeardl |41 (1938):—

31 93 1938 &I Ufa Ifeardl dwea WA (s A1) & ve 991 Waw A BicHNYR S G911 3
e 3 ar d e g¢

1. BICHNTYR I FHTS
2. fvar |41

3.BICANTYR derifas adr
4.8 Hlecl HART AT

5. 9T 94T

39 uial qTeAl dl AAdY BIeHNTYR HATAURTAT Afeardl arr &1 fFrifor s799 9@ & gRT foan
TAT| 9 AT BT I AS ARETS Ao & T6q &) fIem 9 ver deaysl &ed o1 59 91 &
Jee — sk g8, Sureasr — 91l M S} a1 W9 ufd SAard 99 | S9ad) 1939 $o Bl BITHNYR
ATl URIT JATEarell AT BT M dacid) AMfeard) gerama) fear 1|

3 9l "eAl @ e B9 deEaysl dReT -

1936 § fagR | IFSHT &1 31T BIT1 SR 1937 & FA@I § HIVH S §gAd UT AT WR HIAW dbrisd
A g W BICHANYR RN &I I A1 fear o Rfeardl #eraer & A4 & AE $A U SFuTd
i g1 7 7T 1 19394 Iededr, WiaR &% fag| 1939 $o A wura RiE YT T IREvS AT<IaT

¥ 93 o1 & 918 g WIfd g3 9 39 <l @ = fdg 99 MU | S 981991 7 Ugell IR 3T 4
P SOl UH B AT B TF | 39s AU sIuta Riw ST A AT 59 $ fAY ywdE d¢ w1940 @
TE AT A s o7 Rig R T 50 & AWad! RAGR B faar|

TERT AROT—

IRETS Ul (1950):—31 fadiax 1949 Hlanfearedl FEAT ST A9 dedPR JARGTS YIS SR 2T T
MR sruTa Ri'w &1 39T oieay 991 & | SR 3799 9% 3l Gfadg a9 T S99 1950 Bt
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sIREvs Uidt § AR—anfeardl. sk BICHTIYR a1 &1 sm<iad 4 drsd @ fag urdl & g1 &1
g fear o9 anfearil 3k AR anfearh 91 faeR 3T sIREvs ¥ &) AT B ARh 9&H
PR |

1951 So # Wlvfere Urdt @ AT SAVSTI ARTICT 3 AT ARETS AT &I gadsT fHar om| 1952 &
M g1 H 8w ofl 4 JAREUS P AT P KR AU 99T § $g &A1 6 IRTvs—wREs §B 81
QU Bl AR gHsl d A qfer Q|

1952 3o @ fdgR faur T gara 7 33 Wl w® sIRGve urdl 7 Sfa R @1 3R g& fuel <o 97
E

1962 &1 G 3ATd ATd ARETS I ST T4l ©C TAT o1 IR TREUS AT]Ia He U TAT|

SuTd fHE ST SR S gl & JA™ ¥ 20 97 1963 $ ARGUS U] &1 faay did9 d 8 wan|
1963 ¥ 1973 TP ARWUS Il Riferer a1 BT

sIREvs gfh dAial — (1973)

g AR+ vafeeie e weal F sRgvs e 71d I U 4 BE) 1973 B fHAT| 39 G6T @
Jee faqig faerdl #sal 9o Rq 99 9fe e 53 1Y 3R d¥enue 9ew, 3R AR - &1 |
AT I B FO Ad¥cl d R ARGYS qRb A1dl &l 901 7 fariora &1 1w’ yUd IREvsS &
o Bl 81 BisT|

oY, (3Tl sTREvs ¥gscd A1) (1986) —

AT, &7 o g RiT 991 @ 9@ § 22 7 1986 So I FIIT| ATSY, BT ST AR Sl ARETS
TSI | SIS 21T | AT, $T A YId ARETS Iod d N7 Yab FATS BI TATYAT HRAT AT | oI,
@ AaRi 7 g » 98d A &1 AT oA

SIREVS OH-9d AT (1987):—1987 $o # IIR@IS @ 53 BIC —BIC Gl I AATH AREVS
g Gifa &1 7o fHar | S R gue 998 @ ST GAieid 99T 7| AREvS 9y
gfifoq aoaE Isgufa &1 23 gA 907 Wi e aR sl fSER, e sSfewr sy weuty @ 21
ol &1 framer gue s sRgvs fFEfor @) afr off wifie off |

sIREvs fAuas Afifd (1989)—a— WaR.AER WaR td REvs @ Jaret & €4 fyeeh # yaah
Je1 T @) seggar § aaf g3 s9e UwEAW IREvs fwge @fifa @ wed gam| i wa. el (T8
HATT & WY Afad) & ST Gaiae g® fear

39 Ifafa & o5 U9 o9 GNHR & 9 ARHNT AN IREvs ¥ Afby sl & 14 ufafaferar 1 wnfa
foar T o | sIREve favae A A sIREvs &7 fasra aRwe &1 17 g4 wfdy T RwRer &
oft|

sIREvs digyed urcl (1991)
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9 ST UG JHIATA Ul 1 YoIdh IREvS I & Wi & g g9 uidh &1 a9mm oan | st
AP 39 Ut B fawrerE 8 | g R 999 @ Aga@ 9 saREvs figed uidt 1 98 SRR @l
AR I wEdl & YA arat [T 7 A FIAST AT, & TH $I AW qGMATI

20 fUdeR 1994 &1 fIeR WeR @ AloET F3 gadl Riz 7 IREvs 83 Wyl Refaeas o
foar o faar aRada & Wier &= faar mam)

SIREvS &5 WY gRYg 1995:—

ARETS &3 WAR IRYT &7 7o 9 T 1995 &I g3 o7 | R GRT &1 uRwg &7 reae iR o
Hed $I IUTAH AT TAT| IRETS &3 WD IR &1 &I Al Bl 991-T1 TAT| ARETS &
I aRwe A U1 180 W o forad 162 wew faifaa = 12 w9 a &= &1 grawrE o1 | eI
®1 25 yfayd IISHT 78 9 fER G¥6R §RT 9184 &34 &1 Fofa f&ar =& weg 98 aRkvg faftea «rf
P AT SHY s B 99 1998 H FH 6 P} AT wAT Wy & 21 RideR a1 fwR gioE fagae 1998
3 feer faaraar § sgaad 9 sRdleR &) faar mam)

1998 S0 ¥ D5 @ (BF|) WIR 7 f[ER SR §RT AT JRETS A TS 2 Ghed d AR W

T I 9 G ffER =g gfe fague duR )

Wl @ fag feR WorR @ 79 Ao R IR faamaar § arioR &) e

FER BRAY] 1999 H YTl Sod [rTad &I 4l f1g 7 # [ 3 JaRA sRIGRT gRkug & 981d & f&ar|
24 31 2000 &I fER WA YIS fAela® 2000 W @=f & fov fQerR fdum@ dsa &1 Ry 93 aIRw

BT |
25 3fd 2000 $ fIeR faaraar 4 IR oa gfes fadaa 2000 aiRa & faar |
2 IMRA Bl ATHIAT TAT 11 A Bl T79AT 4 f8R wa g6+ faga® 2000 rfka st |

25 3T 2000 &I AURT 2t &, AR, TREAVE gRT fT8R T9 (8 fIga® 2000 & ©Hfa yeM &=
e |

12 JIFCER 2000 Pl D% WXBR A AU FHIRG Tolc H 15 dqwa 2000 31 fafy 4 sR@vs 59 A
TIT 9 Wit IRy ot & @) 1 |

SR w1 & ol wIr @ 79,714 @ fHN. W (fAeR @ 18 <faolt &) &1 @ecavis TawR 2000,
So 3l AT o1 3T SFM @ AR W IARYTS 9RA &I 28 I TSI & ®©U HARad d amm |

o UNTd FAR FRETS & UAH IASAUT, el ARISl U J&HAl td <X g T gem faum
AT AT 941 | 39 UPR (& old G99 ¥ Il ATRIAT bl Ghadl el iR gob I9 IREvS T U1
quf ga |

et

eI H 39 &9 AN A AHAITGS, AiEpfad I U4 ISRl & oy am<iaq f6d R arresdar
A P 9IS ATHT AT HINI, EPIA R UdM §1¢ 3@ & g 3T Isa 31 4(7 & faIg dae
BIPx AT<iad fHd | Aol feal iR AIfeRT &1 oM & fau Sdarte, Toifae ik dieaite Jai
B AYAT R ATRIA B Bl I |
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