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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 a² + b² = c², 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 
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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: 

• Academic textbooks on geometry and mathematics history 

• Peer-reviewed journal articles 

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

• 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: 

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

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

construction, and computer graphics) 

• 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: 
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• All mathematical derivations and solutions were verified through multiple methods (e.g., 

algebraic calculation and geometric construction). 

• Cross-validation was performed using established academic sources and peer-reviewed 

examples. 

• Feedback was also sought from mathematics educators to confirm the appropriateness of 

instructional interpretations. 

5. Tools and Resources 
• Mathematical software: GeoGebra and Desmos for visualization and simulation 

• Document analysis tools: Zotero and Mendeley for literature management 

• 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: 

• Euclid’s geometric proof (Book I, Proposition 47) reinforces the axiomatic structure of 

Euclidean geometry. 

• Bhaskara’s area-based proof was found to be particularly elegant and accessible, relying on 

simple geometric rearrangements to convey the relationship. 

• 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: 

• 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). 

• In navigation and GPS technology, the theorem helped estimate straight-line distances 

between two points on a flat map. 

• 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 



4 
 

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 Observation 

Number of proofs studied 5 (geometric, algebraic, visual, coordinate-based, area-based) 

Tools used GeoGebra, coordinate geometry, hand-drawn diagrams 

Practical applications Construction, navigation, computer graphics 

Student learning outcome Improved understanding with visual tools and real-world problems 

Theoretical limitation Inapplicability 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. 
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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 a² + b² = c²—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 km² 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).It 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 (HNO₃). 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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Graph showing different levels of Arsenic (mg/L) at various Ganga Ghats 

 

 

 

Graph showing different levels of Hardness (mg/L) at various Ganga Ghats 
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Graph showing different levels of chloride (mg/L) at various Ganga Ghats 

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 



14 
 

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 II, 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 AI, 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 (IAIs). 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 AI-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 AI, 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—like rural innovation, 
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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 IISc 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-à-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/nyāya-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 nyāya 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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सारांश 

रायगढ़ शहर, जो छत्तीसगढ़ राज्य में स्थिि है, औद्योतगक एिं शहरीकरण की िेज़ गति से तिकास कर रहा है। 

इस शहरी तिस्तार के साि-साि ठोस अपतशष्ट (solid waste) का उत्पादन भी तनरंिर बढ़ रहा है, तजससे प्रभािी 

अपतशष्ट प्रबंधन एक गंभीर चुनौिी बन चुका है। इस शोध पत्र में, भौगोतलक सूचना प्रणाली की सहायिा से 

रायगढ़ शहर के ठोस अपतशष्ट प्रबंधन की ििगमान स्थिति का तिशे्लषण तकया गया है। GIS िकनीक का उपयोग 

कर अपतशष्ट संग्रहण, पररिहन, डंतपंग साइटो ंका िान तनधागरण ििा इनसे जुडे पयागिरणीय प्रभािो ंका तिशे्लषण 

तकया गया है। इस अध्ययन में रायगढ़ नगर तनगम के्षत्र के तितभन्न िाडों में अपतशष्ट उत्पादन की मात्रा, जनसंख्या 

घनत्व, और प्रमुख डंतपंग िलो ं की स्थिति को तडतजटल मानतचत्रण के माध्यम से प्रसु्ति तकया गया है। 

पररणामस्वरूप यह पाया गया तक GIS आधाररि योजना न केिल अपतशष्ट संग्रहण के मागों के अनुकूलन 

(optimization) में सहायक हो सकिी है, बस्थि यह कुशल संसाधन प्रबंधन, लागि में कमी और पयागिरणीय 

संिुलन बनाए रखने में भी सहायक तसद्ध हो सकिी है। यह शोध रायगढ़ जैसे उभरिे शहरी के्षत्रो ंमें GIS आधाररि 

अपतशष्ट प्रबंधन की संभािनाओ ंको उजागर करिा है ििा नीति तनधागरको ंको एक िैज्ञातनक और डेटा-आधाररि 

दृतष्टकोण प्रदान करिा है। 

मुख्य शब्द): रायगढ़ शहर , ठोस अपतशष्ट प्रबंधन , भौगोतलक सूचना प्रणाली (GIS - Geographic 

Information System), शहरी योजना , पयागिरणीय तिशे्लषण , डंतपंग िल , डेटा मानतचत्रण ,अपतशष्ट संग्रहण 

,िातनक तिशे्लषण , सिि तिकास .  

 

पररचय 

शहरीकरण की िेज़ गति और जनसंख्या िृस्थद्ध के कारण भारि के तितभन्न शहरो ंमें ठोस अपतशष्ट प्रबंधन (Solid 

Waste Management) एक गंभीर समस्या बनिा जा रहा है। रायगढ़ शहर, जो छत्तीसगढ़ राज्य का एक प्रमुख 

औद्योतगक और शैक्षतणक कें द्र है, इस चुनौिी से अछूिा नही ंहै। बढ़िे शहरी तिस्तार और औद्योतगक गतितितधयो ं

के कारण अपतशष्ट उत्पादन की मात्रा में तनरंिर िृस्थद्ध हो रही है, तजससे नगर तनगम के समक्ष अपतशष्ट के प्रभािी 

तनपटान की आिश्यकिा और भी बढ़ गई है। पारंपररक अपतशष्ट प्रबंधन प्रणातलयााँ अब ििगमान शहरी 

आिश्यकिाओ ंको पूरा करने में सक्षम नही ंरही हैं। ऐसे में भौगोशिक सूचना प्रणािी (GIS) एक आधुतनक 

और प्रभािशाली िकनीक के रूप में उभरी है, जो िातनक (spatial) और गैर-िातनक (non-spatial) डेटा के 

माध्यम से योजना तनमागण, तिशे्लषण और तनणगय लेने में सहायिा करिी है। GIS िकनीक का उपयोग कर 

अपतशष्ट संग्रहण मागों का अनुकूलन, डंतपंग िलो ंका उपयुक्त चयन, और जनसंख्या घनत्व के अनुसार संसाधन 

आिंटन जैसे महत्वपूणग पहलुओ ंका तिशे्लषण तकया जा सकिा है। इस शोध का उदे्दश्य रायगढ़ शहर के ठोस 
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अपतशष्ट प्रबंधन िंत्र की ििगमान स्थिति का मूल्ांकन करना है और यह समझना है तक तकस प्रकार GIS आधाररि 

प्रणाली के माध्यम से इस प्रतिया को अतधक कुशल, पयागिरण-अनुकूल और िायी बनाया जा सकिा है। यह 

अध्ययन नीति तनमागिाओ,ं नगर तनकायो ंऔर योजना तिशेषज्ञो ंके तलए एक उपयोगी दृतष्टकोण प्रसु्ति करिा है 

तजससे िे अतधक सटीक और िैज्ञातनक तनणगय ले सकें । 

साशहत्य समीक्षा (Literature Review): 

ठोस अपतशष्ट प्रबंधन (Solid Waste Management - SWM) के के्षत्र में तकए गए पूिगििी शोध यह दशागिे हैं 

तक पारंपररक अपतशष्ट प्रबंधन प्रणातलयााँ िेजी से शहरीकरण और जनसंख्या िृस्थद्ध की मांगो ंको पूरा करने में 

असमिग होिी जा रही हैं। तितभन्न राष्टर ीय एिं अंिरराष्टर ीय अध्ययनो ंमें यह तसद्ध हुआ है तक भौगोशिक सूचना 

प्रणािी (Geographic Information System - GIS) के उपयोग से अपतशष्ट प्रबंधन की प्रतिया को अतधक 

प्रभािी और िैज्ञातनक िरीके से तियास्थिि तकया जा सकिा है। 

1. Batool & Nawaz (2009) के अनुसार, GIS िकनीक का प्रयोग कर शहरी के्षत्रो ंमें कचरा संग्रहण मागों 

का अनुकूलन (route optimization) तकया जा सकिा है, तजससे समय और ईंधन की बचि के साि-साि 

कायगकुशलिा भी बढ़िी है। 

2. Siddiqui et al. (1996) ने अपने अध्ययन में GIS आधाररि मॉडतलंग के माध्यम से उपयुक्त लैंडतिल 

(landfill) िलो ंके चयन की तितध प्रसु्ति की, तजससे पयागिरणीय प्रभाि को नू्यनिम तकया जा सके। 

3. Ministry of Housing and Urban Affairs (भारत सरकार, 2016) द्वारा प्रसु्ति "स्वच्छ भारि तमशन" 

के अंिगगि GIS आधाररि तनगरानी प्रणाली को प्रमुख रणनीति के रूप में अपनाया गया, तजससे कचरा प्रबंधन 

को टर ैक और तिशे्लतषि तकया जा सके। 

4. गुप्ता एिं श्रीिास्ति (2017) द्वारा तकए गए अध्ययन में यह दशागया गया तक भारि के मध्यम आकार के 

शहरो ंमें GIS िकनीक के माध्यम से कचरा संग्रहण की योजना बनाना अतधक व्यािहाररक और प्रभािी होिा है, 

तिशेषकर सीतमि संसाधनो ंिाले नगर तनकायो ंके तलए। 

5. Tchobanoglous et al. (2002) की पुस्तक "Integrated Solid Waste Management" में GIS के 

िातनक डेटा तिशे्लषण की क्षमिा को एक महत्वपूणग उपकरण के रूप में रेखांतकि तकया गया है, जो नीति 

तनधागरण और रणनीतिक योजना के तलए उपयोगी है। 

उपरोक्त सातहत्य यह स्पष्ट करिा है तक GIS आधाररि अपतशष्ट प्रबंधन आधुतनक शहरी समस्याओ ंके तलए एक 

व्यिहायग समाधान प्रसु्ति करिा है। हालांतक, भारि के छोटे और मध्यम शहरो—ंजैसे तक रायगढ़—में इस 

िकनीक का उपयोग अभी प्रारंतभक अििा में है, तजससे इस तिषय पर और अतधक िातनक अध्ययन की 

आिश्यकिा है। 

अनुसंधान पद्धशत (Research Methodology): 

इस अध्ययन का उदे्दश्य रायगढ़ शहर में ठोस अपतशष्ट प्रबंधन की ििगमान स्थिति का तिशे्लषण करना ििा GIS 

िकनीक की सहायिा से इसके सुधार की संभािनाओ ंको पहचानना है। अध्ययन को व्यिस्थिि एिं िैज्ञातनक 

रूप से संचातलि करने के तलए तनम्नतलस्थखि अनुसंधान पद्धति अपनाई गई है: 

1. अध्ययन के्षत्र (Study Area): 
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रायगढ़ शहर, छत्तीसगढ़ राज्य का एक िेजी से तिकतसि होिा औद्योतगक शहर है। यह अध्ययन रायगढ़ नगर 

तनगम के्षत्र के अंिगगि आने िाले 48 िाडों को किर करिा है। जनसंख्या, जनसंख्या घनत्व, औद्योतगक गतितितधयााँ 

एिं शहरी तिस्तार को ध्यान में रखिे हुए यह के्षत्र GIS तिशे्लषण हेिु उपयुक्त है। 

2. डेटा संग्रहण शिशधयााँ (Data Collection Methods): 

a. प्राथशमक डेटा (Primary Data): 

• फील्ड सिेक्षण: िाडग स्तर पर कचरा संग्रहण की स्थिति, िातनक समस्याएं, और डंतपंग िलो ंकी 

जानकारी हेिु िील्ड तनरीक्षण तकया गया। 

• प्रत्यक्ष अििोकन (Direct Observation): अपतशष्ट टर को ं के मागग, कचरा तबन की स्थिति, और 

सिाई कमगचाररयो ंकी कायगप्रणाली का अिलोकन तकया गया। 

• साक्षात्कार (Interviews): नगर तनगम अतधकाररयो,ं सिाई कमगचाररयो ंऔर िानीय नागररको ंसे 

संरतचि साक्षात्कार तलए गए। 

b. शितीयक डेटा (Secondary Data): 

• नगर तनगम द्वारा उपलब्ध कराए गए िाडग मैप, जनसंख्या आंकडे, अपतशष्ट उत्पादन के आंकडे। 

• सैटेलाइट इमेजरी, टोपोशीट, और OpenStreetMap से प्राप्त GIS डेटा। 

• स्वच्छ भारि तमशन और अन्य सरकारी ररपोटों से संबंतधि जानकारी। 

3. GIS तकनीक का उपयोग (Use of GIS Tools): 

• Software: QGIS और ArcGIS का उपयोग िातनक डेटा के तिशे्लषण, मैतपंग और अपतशष्ट संग्रहण 

मागों के अनुकूलन हेिु तकया गया। 

• Spatial Analysis: 

o अपतशष्ट उत्पादन घनत्व (waste density) का िाडग-िार तिशे्लषण 

o डंतपंग साइटो ंका उपयुक्तिा तिशे्लषण (Suitability Analysis) 

o कचरा संग्रहण मागों का नेटिकग  तिशे्लषण (Route Optimization) 

4. डेटा शिशे्लषण तकनीक (Data Analysis Techniques): 

• थीमैशटक मैशपंग (Thematic Mapping): अपतशष्ट उत्पादन, जनसंख्या घनत्व, और डंतपंग साइटो ं

का िातनक तििरण तदखाने के तलए। 

• Statistical Correlation: अपतशष्ट उत्पादन और जनसंख्या घनत्व के बीच संबंध को समझने हेिु। 

• Buffer Analysis: आिासीय के्षत्रो ंके तनकट डंतपंग साइटो ंके पयागिरणीय प्रभाि का तिशे्लषण। 

5. सीमाएाँ  (Limitations): 

• सीतमि उच्च गुणित्ता िाला िातनक डेटा। 

• नगर तनगम से अद्यिन डेटा प्राप्त करने में कतठनाई। 

• अपतशष्ट उत्पादन के दैतनक आंकडो ंकी कमी। 

पररणाम एिं शिशे्लषण (Result and Analysis): 

इस अध्ययन के अंिगगि रायगढ़ शहर के ठोस अपतशष्ट प्रबंधन की ििगमान स्थिति का िातनक (spatial) और 

सांस्थख्यकीय (statistical) तिशे्लषण तकया गया। GIS िकनीक की सहायिा से तितभन्न मानतचत्र िैयार तकए गए, 

तजससे अपतशष्ट प्रबंधन से संबंतधि समस्याओ ंकी स्पष्ट पहचान और उनके संभातिि समाधान प्रस्तातिि तकए 

गए। प्रमुख तनष्कषग तनम्नानुसार हैं: 
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1. अपशशष्ट उत्पादन का स्थाशनक शितरण (Spatial Distribution of Waste 

Generation): 

• GIS तिशे्लषण से यह स्पष्ट हुआ तक उच्च जनसंख्या घनत्व िािे िाडों (जैसे िाडग 7, 12, 19, 28 और 

34) में अपतशष्ट उत्पादन की मात्रा सिागतधक है। 

• औद्योतगक के्षत्रो ंसे तनकलने िाला अपतशष्ट अलग प्रकृति का पाया गया, तजसमें तनमागण और धािु अपतशष्ट 

प्रमुख िा। 

• कुछ िाडों में दैतनक कचरा संग्रहण नही ंहो पाने के कारण अनतधकृि डंतपंग साइटें तिकतसि हो रही हैं। 

2. कचरा संग्रहण मागों का शिशे्लषण (Waste Collection Route Analysis): 

• ििगमान में कचरा संग्रहण मागग तबना तकसी िैज्ञातनक योजना के िय तकए गए हैं। 

• GIS नेटिकग  तिशे्लषण (network analysis) से यह पाया गया तक कुछ मागग अत्यतधक लंबाई िाले हैं, 

तजससे ईधंन खचि, समय और संसाधनो ंकी बबािदी हो रही है। 

• रूट ऑतिमाइजे़शन िकनीक से मागों की लंबाई में औसिन 20–25% की कमी संभि पाई गई। 

3. डंशपंग स्थि शिशे्लषण (Dumping Site Analysis): 

• ििगमान डंतपंग िलो ं का अतधकिर चयन अनौपचाररक रूप से तकया गया है और उनमें से कुछ 

आिासीय के्षत्रो ंके 500 मीटर के भीतर स्थिि हैं, जो स्वास्थ्य के तलए हातनकारक हो सकिे हैं। 

• GIS आधाररि Suitability Analysis के अनुसार शहर के दशक्षणी एिं पशिमी बाहरी के्षत्र डंतपंग हेिु 

अतधक उपयुक्त पाए गए क्ोतंक िहााँ जल स्रोिो ंऔर जनसंख्या का घनत्व कम है। 

4. जनसंख्या घनत्व बनाम अपशशष्ट उत्पादन (Correlation Analysis): 

• सांस्थख्यकीय तिशे्लषण से यह स्पष्ट हुआ तक जनसंख्या घनत्व और अपशशष्ट उत्पादन के बीच 

सकारात्मक सहसंबंध (correlation coefficient ≈ 0.78) है, जो यह दशागिा है तक जनसंख्या िृस्थद्ध 

के साि कचरा उत्पादन भी बढ़िा है। 

5. नागररक सहभाशगता और जागरूकता की कमी: 

• सिेक्षण के अनुसार लगभग 62% नागररको ं को कचरा पृिक्करण (waste segregation) की 

जानकारी नही ंहै। 

• कई के्षत्रो ंमें डस्टशबन की अनुपिब्धता या तनयतमि सिाई न होने के कारण अतनयंतत्रि डंतपंग की 

स्थिति बनी रहिी है। 

सारांश (Summary of Analysis): 

GIS आधाररि अध्ययन ने यह दशागया तक रायगढ़ शहर में ठोस अपतशष्ट प्रबंधन प्रणाली में कई संरचनात्मक 

और प्रबंधन संबंधी कशमयााँ हैं। िातनक तिशे्लषण से यह स्पष्ट होिा है तक योजनाबद्ध रूट, िैज्ञातनक डंतपंग 

साइट चयन, और जन-जागरूकिा अतभयानो ंकी आिश्यकिा है। 

चचाि (Discussion) 

रायगढ़ शहर में ठोस अपतशष्ट प्रबंधन की मौजूदा स्थिति का GIS आधाररि तिशे्लषण यह दशागिा है तक नगर 

तनकाय की ििगमान अपतशष्ट प्रबंधन प्रणाली में अनेक चुनौतियााँ मौजूद हैं। इन चुनौतियो ंमें असंगतठि कचरा 
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संग्रहण, अिैज्ञातनक डंतपंग िल चयन, संसाधनो ंकी अनुपयुक्त िैनािी, और नागररक सहभातगिा की कमी प्रमुख 

रूप से सामने आई हैं। 

1. स्थाशनक शिशे्लषण का महत्व: 

GIS िकनीक का उपयोग कर यह स्पष्ट हुआ तक शहर के तितभन्न िाडों में अपतशष्ट उत्पादन का स्तर एकसमान 

नही ंहै। जहां कुछ उच्च घनत्व िाले के्षत्र अतधक अपतशष्ट उत्पन्न कर रहे हैं, िही ंअन्य के्षत्र अपेक्षाकृि कम भार 

डाल रहे हैं। इससे यह स्पष्ट होिा है तक "एक समान समाधान" की नीति व्यािहाररक नही ंहै। हर के्षत्र की 

समस्याओ ंऔर आिश्यकिाओ ंके अनुसार तितशष्ट रणनीति बनाना आिश्यक है। 

2. मागि शनयोजन और संसाधन प्रबंधन: 

GIS आधाररि रूट ऑतिमाइजे़शन से यह तनष्कषग तनकला तक मौजूदा अपतशष्ट संग्रहण मागग समय, श्रम और 

ईंधन के दृतष्टकोण से अप्रभािी हैं। अनुकूतलि मागग योजना से किेक्शन समय में 20–25% की कमी और 

पररचालन लागि में सुधार संभि है। यह सुझाि देिा है तक शडशजटि मैशपंग और GPS टर ैशकंग का समािेश 

अपतशष्ट प्रबंधन प्रणाली में तकया जाना चातहए। 

3. डंशपंग साइटो ंका स्थान शनधािरण: 

ििगमान डंतपंग िल पयागिरणीय और स्वास्थ्य मानको ंको पूणगिः  ध्यान में रखकर नही ंचुने गए हैं। GIS आधाररि 

Suitability Analysis से यह स्पष्ट होिा है तक शहर की पररशध में स्थस्थत कम आबादी िािे के्षत्रो ंमें िैज्ञातनक 

रूप से चयतनि डंतपंग साइट अतधक सुरतक्षि और दीघगकातलक समाधान हो सकिे हैं। साि ही, इन िलो ंपर 

िैंडशफि तकनीक या कचरा प्रबंधन संयंत्र की िापना की योजना बनानी चातहए। 

4. नागररक सहभाशगता और जागरूकता: 

चचाग में यह भी सामने आया तक सामुदाशयक भागीदारी और जागरूकता की भारी कमी है। अतधकांश लोग 

कचरे के पृिक्करण, पुनचगिण, या उतचि तनपटान की जानकारी से िंतचि हैं। इसके कारण नगर तनगम द्वारा 

की गई योजनाओ ंका अपेतक्षि प्रभाि नही ंपडिा। इस स्थिति में, सू्कलो,ं िानीय सतमतियो ंऔर मीतडया के 

माध्यम से जन-जागरूकता अशभयान चलाना अतनिायग है। 

5. नीशत और प्रशासशनक पक्ष: 

GIS आधाररि प्रणाली केिल िकनीकी समाधान नही ंहै, बस्थि यह नीशत शनमािण और शहरी प्रशासन के तलए 

एक शस्थक्तशाली उपकरण है। यतद नगर तनगम GIS आधाररि डेटा को तनणगय प्रतिया में शातमल करिा है, िो 

िह अतधक सटीक और जिाबदेह तनणगय ले सकिा है। इसके तलए प्रशासतनक कमगचाररयो ंका प्रशशक्षण और 

क्षमता शनमािण आिश्यक है 

शनष्कषि एिं चचाि (Conclusion and Discussion) 

रायगढ़ शहर में ठोस अपतशष्ट प्रबंधन की ििगमान व्यििा का भौगोतलक सूचना प्रणाली (GIS) के माध्यम से 

तकया गया तिशे्लषण यह दशागिा है तक शहरी अपतशष्ट प्रबंधन एक बहुआयामी समस्या है, तजसे केिल पारंपररक 

िरीको ंसे हल करना अब संभि नही ंहै। GIS िकनीक के उपयोग से इस अध्ययन ने न केिल अपतशष्ट उत्पादन, 

संग्रहण और तनपटान की स्थिति को स्पष्ट तकया, बस्थि उन कमजोररयो ंकी भी पहचान की तजनके कारण पूरी 

प्रणाली प्रभातिि हो रही है। 
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मुख्य शनष्कषि (Key Conclusions) 

1. स्थाशनक असंतुिन: अपतशष्ट उत्पादन िाडों के बीच असमान रूप से तििररि है, तजससे समान संसाधन 

आिंटन व्यिग तसद्ध होिा है। 

2. अप्रभािी मागि योजना: कचरा संग्रहण के तलए प्रयुक्त ििगमान मागग तबना तकसी िैज्ञातनक योजना के 

तनधागररि तकए गए हैं, तजससे समय, ईंधन और श्रम की भारी बबागदी होिी है। 

3. डंशपंग साइटो ंकी पयाििरणीय अनदेखी: अतधकिर डंतपंग िल अव्यिस्थिि और घनी आबादी के 

तनकट हैं, तजससे पयागिरण और स्वास्थ्य दोनो ंको खिरा है। 

4. नागररक सहभाशगता की कमी: जागरूकिा की कमी के कारण कचरा पृिक्करण ि पुनचगिण जैसी 

प्रतियाएं लागू नही ंहो पा रही।ं 

5. GIS की उपयोशगता शसद्ध: इस अध्ययन ने यह तसद्ध तकया तक GIS आधाररि तिशे्लषण से अपतशष्ट 

प्रबंधन की योजना अतधक िैज्ञातनक, सटीक और लागि प्रभािी बन सकिी है। 

चचाि (Discussion) 

इन तनष्कषों से स्पष्ट होिा है तक रायगढ़ जैसे मध्यम आकार के शहरो ंमें GIS आधाररत ठोस अपशशष्ट प्रबंधन 

प्रणािी न केिल व्यिहायग है, बस्थि यह एक आिश्यक सुधारात्मक कदम भी है। 

GIS िकनीक के माध्यम से नगर तनगम: 

• कचरा संग्रहण के मागों का अनुकूलन कर सकिा है, 

• उपयुक्त डंतपंग िलो ंका िैज्ञातनक चयन कर सकिा है, 

• जनसंख्या और अपतशष्ट उत्पादन के आधार पर संसाधनो ंका प्रभािी तििरण कर सकिा है, 

• ििा नागररक भागीदारी बढ़ाने हेिु िान-आधाररि जागरूकिा अतभयान चला सकिा है। 

हालांतक, इस िकनीक को लागू करने में प्रारंतभक चुनौतियााँ—जैसे डेटा की उपलब्धिा, िकनीकी प्रतशक्षण, और 

प्रशासतनक इच्छाशस्थक्त—महत्वपूणग भूतमका तनभािी हैं। लेतकन यतद इन पर रणनीतिक िरीके से कायग तकया 

जाए, िो GIS शहरी स्वच्छिा प्रणाली को पूरी िरह से बदल सकिा है। 

भशिष्य की संभािनाएाँ  (Future Scope): 

• स्माटि शसटी पररयोजनाओ ंके अंिगगि GIS आधाररि अपतशष्ट प्रबंधन को एकीकृि करना। 

• IoT और सेंसर तकनीक के साि GIS को जोडकर रीयल-टाइम तनगरानी प्रणाली बनाना। 

• नागररको ंको GIS-आधाररि मोबाइल ऐप्स के माध्यम से जोडना िातक िे ररपोटग कर सकें , सहयोग कर 

सकें  और डेटा साझा कर सकें । 

संदभि सूची 

1. बिूल, एस. ए., और निाज़, एम. (2009)। जीआईएस का उपयोग करिे हुए नगरपातलका ठोस अपतशष्ट 

प्रबंधन: लाहौर का एक केस स्टडी। अपतशष्ट प्रबंधन, 29(6), 1971–1981।  

2. तसद्दीकी, एम. जेड., एिरेट, जे. डबू्ल्य., और तिएक्स, बी. ई. (1996)। भौगोतलक सूचना प्रणातलयो ंका 

उपयोग करिे हुए लैंडतिल साइतटंग: एक प्रदशगन। जनगल ऑफ़ एनिायनगमेंटल इंजीतनयररंग, 122(6), 

515–523।  



37 
 

3. चोबानोग्लस, जी., िीसेन, एच., और तितजल, एस. (2002)। एकीकृि ठोस अपतशष्ट प्रबंधन: इंजीतनयररंग 

तसद्धांि और प्रबंधन मुदे्द। मैकग्रा-तहल एजुकेशन।  

4. आिास और शहरी मामलो ंका मंत्रालय (एमओएचयूए), भारि सरकार। (2016)। स्वच्छ भारि तमशन 

(शहरी) - तदशातनदेश। https://swachhbharatmission.gov.in से प्राप्त  

5. गुप्ता, आर., और श्रीिास्ति, आर. के. (2017)। भारिीय शहरो ं में ठोस अपतशष्ट प्रबंधन के तलए 

जीआईएस-आधाररि तिशे्लषण। पयागिरण अनुसंधान एिं तिकास जनगल, 11(3), 879–887।  

6. राय, आर. के., और तत्रपाठी, ए. (2020)। शहरी अपतशष्ट प्रबंधन में ररमोट सेंतसंग और जीआईएस का 

अनुप्रयोग: एक समीक्षा। इंटरनेशनल जनगल ऑि एडिांस्ड ररसचग, 8(5), 987–995।  

7. रायगढ़ नगर तनगम। (2023)। िाडगिार जनसंख्या और अपतशष्ट उत्पादन के आंकडे। आंिररक ररपोटग।  

8. स्वच्छ सिेक्षण ररपोटग। (2022)। रायगढ़ शहर का प्रदशगन। आिास और शहरी मामलो ंका मंत्रालय। 

https://swachhsurvekshan2022.org से प्राप्त  

9. कू्जीआईएस दस्तािेज़ीकरण। (2022)। उपयोगकिाग मागगदतशगका और प्रतशक्षण तनयमािली। 

https://docs.qgis.org/ से प्राप्त  

10. ओपनस्टर ीटमैप फ़ाउंडेशन (2022)। शहरी तनयोजन के तलए ओपन जीआईएस डेटा। 

https://www.openstreetmap.org से प्राप्त 



38 
 

;ksx ls ekufld vkSj “kkjhfjd LokLF; esa lq/kkj ,oa Rkuko fpark ,oa volkn esa 
vk;qosZn dh Hkwfedk 

 

Corresponding Author 

e/kqiz/kku  

“kks/kkFkhZ, ;ksx ,oa uSpqjksiSFkh foHkkx , Lkjyk fcjyk fo”ofo|ky;, jk¡ph >kj[kaM 

 
Ik;Zosf{kdk 
MkW0 uhfyek ikBd  
foHkkxk/;{k, ;ksx ,oa uSpqjksiSFkh foHkkx, ljyk fcjyk fo”ofo|ky;  , jkWph 

Received: May 2025; Accepted: June 2025; Published: July 2025 

 
Citation: e/kqiz/kku vkSj uhfyek ikBd (2025) “;ksx ls ekufld vkSj “kkjhfjd LokLF; esa lq/kkj ,oa Rkuko fpark 

,oa volkn esa vk;qosZn dh Hkwfedk” ICSRD Review/ http:// www.icsrd.co.in /peer-reviewed – research-

international-refereed-journal.html 
 

Rkuko ,d izkd`frg “kkjhfjd ,oa ekufld izfrfdz;k gksrh gSa- tks fd yksxksa dks pqukSfr;ksa ls yMus esa enn 

djrh gSa- fpark ,d ,slh fLFkfr gSa ftlesa yxkrkj eu esa fprka dh fLFkfr cuh jgrh gS Mj gkoh jgrk gSA 

volkn ruko ,oa fpark dh ckn fd fLFkfr gSa ftlesa mnklh ,oa cspSuh dh fLFkfr esa O;fDr pyk tkrk gSaA 

fujk”kkoknh izd`fr gkoh gksus yxrh gSa ,oa “kjhj esa ÅtkZ dh deh vkus yxrh gSa vkSj O;Dfr /khjs- /khjs volkn 

dh vksj vxzlj gksus yxrk gSa varrÚ og fMizs”ku dh fLFfr esa ig`¡p tkrk gSa volkn ,d xaHkhj ekufld 

LokLF; leL;k gSa tks izR;{k ,oa vizR;{k #i ls vf/kdka”k yksxks ds thou dks izHkkfor djrk gS volkn dh 

lcls xaHkhj ifj.kke vkRegR;k    gS  ;g O;fDr ds xq.kks d u’V dj nsrk gSaA volkn vfu;fer fnup;kZ 

,oa vlarqfyr vkgkj bldk eq[; dkj.k gSA ;ksx dks vius thou ”kSyh esa lfEefyr djds ruko dks de 

fd;k tk ldrk gS -ruko de gksxk rks fpark ,oa volkn dh fLFkrh Hkh ugh gksxhA vk;qosZn ds vuqlkj ruko- 

fpark ,oa volkn ;s lkjs jksx “kjhj esa vR;f/kd okr ds c<us ls gksrk gSa vxj lgh [kkuiku dk lsou fd;k 

tk, ,oa fu;fer ;ksx fd;k tk, rksvolkn ls cpk tk ldrk gSaA volkn ds izca/kau esa vk;wosZfnd flaökar ds 

Lusgu-Losnu- f”kjks/kkjk vkSj “keu fpfdRlk dkQh dkjxj lkfcr gksrh gSaA 

dwV “kCn-&ruko- fpark- volkn--;ksx vk;qosZn 

 

'kks/k lkjka’k& 

izLrqr 'kks/kdk;Z ;ksx ls ekufld vkSj 'kkjhfjd LokLF; esa lq/kkj ,oa Rkuko] fpark] o volkn esa 
vk;qosZn dh Hkwfedk fo"k; ls lEcfU/kr gSA ;ksx ,oa vk;qosZn nksuksa 'kjhj] eu o vkRek ds izca/ku o 
mipkj dh nks vyx iz.kkfy;k¡ gS ftudk mn~ns’; ,d gSA rFkkfi] ;ksx og vk/;kfRed vuq’kklu 
gS tks fd eu o 'kjhj ds e/; lkeatL; LFkkfir djrk gSA ;g thou dks ,d vuq’kklu dh Mksj 
esa cka/krss gq, LoLFk thou’kSyh iznku djrk gSA ;ksx 'kjhj&eu&vkRek gsrqq ,d lexz n`f"Vdks.k gS] 
;ksx mRd`"V thou thus dk ,d O;ogkfjd rjhdk gSA,d LoLFk thou’kSyh dY;k.k ds dbZ {ks=ksa 
esa lq/kkj djrh gS ftlds ifj.kkeLo:Ik dY;k.k dks c<+kok feyrk gS o O;fDr vkjksX;rk dks izkIr 
djrk gSA;ksx vH;kl ls 'kkjhfjd] ekufld ,oa HkkoukRed LokLF; esa lq/kkj vkrk gSA ;ksx iwjs 
'kjhj dks vR;f/kd ruko] fpark ,oa volkn ls eqfDRk fnykus esa lgk;rk djrk gSA;ksx esa vkluksa 
dk vH;kl O;fDr;ksa ds izfrj{kkRed ,oa raf=dk lEcU/kh dY;k.k esa lq/kkj djrk gSA blds vfrfjDr 
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'okl o /;ku ds vH;kl ls raf=dk ra= esa 'kkafr vkrh gS tks fd rukoksa dks de djus esa ennxkj 
lkfcr gksrh gSA vkt ds le; esa euq"; ds ikl vius ikl fcYdqy Hkh le; ugh gS vkSj ;g cgqr 
xaHkhj gS fd og vkt HkkSfrdrk esa xqe gksrk tk jgk gS vkSj mldh ekufld 'kkafr dgha [kks pqdh 
gS vkSj ;ksx O;fDr dks mlh ekufld 'kkafr ls de le; esa gh voxr djkrk gS D;kasfd O;fDr 
;fn fu;fer :Ik ls ;ksx djrk gS rks og eu ls fnuHkj 'kkar jgrk gS ,oa og thou esa vkxs ds 
fu.kZ;ksa dks Hkh 'kkafrLo:Ik ys ldrk gS vkSj ;g LokLF; dks Hkh vPNk j[krk gSA leku :Ik ls 
vk;qosZn esa Hkh 'kjhj o eu dh ns[kHkky ds fy, loksZRre mik; ekStwn gSa tSls fd vkt dh izeq[k 
leL;kRkuko ,d izkd`frd 'kkjhfjd ,oa ekufld izfrfdz;k gksrh gSaA ruko] fpark dh ckn dh og 
fLFkfr gSa ftlesa O;fDr ds eu esa mnklh ,oa cspSuh jgrh gS mls dgha Hkh 'kkafr ugh feyrh gSaA 
ftlls O;fDr dk eu fujk’kkoknh,oa 'kjhj esa ÅtkZ dh deha vkus yxrh gSa vkSj O;fDRk dks volkn 
dh fLFkfr esa igq¡pk nsrk gSaA volkn og ekufld LokLF; leL;k gSa tks izR;{k ,oa vizR;{k #i 
ls O;fDr ds lkFk&lkFk mlds vklikl ds yksxks ds thou dks izHkkfor djrk gSAvk;qosZn ds vuqlkj 
volkn dh fLFkfr dk eq[; dkj.k vfu;fer fnup;kZ ,oa vlarqfyr vkgkj gSA vk;qosZn esa ruko-
fpark ,oa volkn tSls jksxksa dks 'kjhj esa vR;f/kd okr ds c<+us ds dkj.k ekuk x;k gSA rFkkfi 
;ksx ,oa vk;qosZn ds vuqlkj ;fn bl fLFkfr esa mfpr [kku iku dk lsou fd;k tk, ,oa fu;fer 
;ksx fd;k tk, rks ruko - fpark ,oa volkn tSlh fLFkfr;ksa ls cpk tk ldrk gSa vkSj lkFk gh 
euks’kkjhfjd LokLF; dks mUur cuk;k tk ldrk gSA 
dwV 'kCn&;ksx] vk;qosZn] ekufld LokLF;] 'kkjhfjd LokLF;] Rkuko] fpark] o volknA 

1- Ikfjp; &  
;ksx Hkkjr dh yxHkx 3000 o"kZ izkphu lukru /keZ dk ikjEifjd] vk/;kfRed o riLoh vuq’kklu 
gSA;ksx izkphu dky ls orZeku dky rd ekuoh; /keZ o vk/;kfRedrk ds #i esa izfrf"Br ekuk 
tkrk gSA ;ksx lukrku /keZ ds thou n’kZu dk Hkkjrh; ewy gS ,oa ;g izkphu foKku gSA;ksx ,oa 
vk;qosZn nksuksa izkphu Hkkjrh; laLd`fr gS tks fd gtkjksa o"kksaZ ls lukru /keZ dk fgLlk jgh gSaA 
vkSj budh mRifRr oSfnd Kku dh tM+ks ls gqbZ gSA ;g nksuksa 'kjhj] eu o vkRek ds izca/ku o 
mipkj dh nks vyx iz.kkfy;k¡ gS ftudk mn~ns’; ,d gSA;ksx ds vH;kl esa 'kkjhfjd ,oa ekufld 
rduhdks dk feJ.k 'kkfey gS ftlds cgqr ls ekufld] 'kkjhfjd vkSj HkkoukRed ykHk izkIr gksrs 
gSaA ;ksx ds vH;kl ls 'kjhj etcwr o LoLFk curk gS rks ogha eu dks 'kkafr feyrh gSA;ksx mPp 
jDrpki] ruko] volkn o fpark tks fd ân; jksx ds lcls cM+s dkj.k gSa mUgsa nwj dj ekufld 
dY;k.k esa c<+kok iznku djrh gSA ;ksx dh lcls izpfyr rduhfd vklu ds vH;kl ls 'kjhj ,oa 
eu esa LFkkf;Ro vkrk gS ,oa ;g egRoiw.kZ le; lhek rd euksnSfgd fof/k iwoZd vyx&vyx djus 
ls Lo;a ds vfLrRo ds izfr nSfgd fLFkfr ,oa fLFkj tkx#drk cuk, j[kus dh ;ksX;rk iznku djrk 
gSA vkluksa dh flf) ds Qyr% 'kkjhfjd rFkk ekufld d"Vksa ls eqfDr fey tkrh gSA vklu ds 
vH;kl ls tksM+ksa esa yphykiu vkrk gSaA vklu ls 'kjhj ds lHkh fo"kkDr inkFkZ vklkuh ls ckgj 
fudy tkrs gSA 

ln`’kr% vk;qosZn esa Hkh 'kjhj o eu dh ns[kHkky ds fy, loksZRre mik; ekStwn gSa tSls fd 
vkt dh izeq[k leL;k Rkuko ,d izkd`frd 'kkjhfjd ,oa ekufld izfrfdz;k gksrh gSaAruko] fpark 
dh ckn dh og fLFkfr gSa ftlesa O;fDr ds eu esa mnklh ,oa cspSuh jgrh gS mls dgha Hkh 'kkafr 
ugh feyrh gSaA ftlls O;fDr dk eu fujk’kkoknh,oa 'kjhj esa ÅtkZ dh deha vkus yxrh gSa vkSj 
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O;fDRk dks volkn dh fLFkfr esa igq¡pk nsrk gSaA volkn og ekufld LokLF; leL;k gSa tks izR;{k 
,oa vizR;{k #i ls O;fDr ds lkFk&lkFk mlds vklikl ds yksxks ds thou dks izHkkfor djrk gSA 
vk;qosZn ds vuqlkj volkn dh fLFkfr dk eq[; dkj.k vfu;fer fnup;kZ ,oa vlarqfyr vkgkj gSA 
vk;qosZn esa ruko- fpark ,oa volkn tSls jksxksa dks 'kjhj esa vR;f/kd okr ds c<+us ds dkj.k ekuk 
x;k gS muds vuqlkj ;fn bl fLFkfr esa mfpr [kku iku dk lsou fd;k tk, ,oa fu;fer ;ksx 
fd;k tk, rks volkn tSlh fLFkfr;ksa ls cpk tk ldrk gSaA vk;qosZfnd flaökar ds vuqlkj volkn 
dk izca/ku Lusgu] Losnu] f’kjks/kkjk vkSj 'keu fpfdRlk ds }kjk fd;k tkrk gSAizfl) izkP; Hkkjrh; 
fo|kvksa ds varxZr ;ksx vkSj vk;qosZn tSls 'kkL=ksa esa 'kjhjxr f=nks"kksa vFkkZr~ okrnks"k] fiÙknks"k] 
vkSj dQnks"k dh larqfyr voLFkk dks vPNs LokLF; dk ladsrd ekuk tkrk gS] tcfd mDr f=nks"kksa 
dk vlarqyu chekfj;ksa dk dkj.k crk;k tkrk gSA 

 
2- izLrqr 'ksk/k dk mn~ns’;& 
izLrqr 'kks/kdk;Z dk izeq[k mn~ns’; ;ksx ls ekufld vkSj 'kkjhfjd LokLF; esa lq/kkj ,oa Rkuko] 
fpark] o volkn esa vk;qosZn dh Hkwfedk dk foospukRed v/;;u djuk gSA 
3- izLrqr 'kks/k gsrq iz;qDr 'kks/kfof/k& 

izLrqr foospukREkd v/;;u esa ;ksx ls ekufld vkSj 'kkjhfjd LokLF; esa lq/kkj ,oa Rkuko] fpark] 
o volkn esa vk;qosZn dh Hkwfedk dk foospukRed v/;;u lS)kafrd :Ik ls fd;k x;kA izLrqr 
lS)kafrd vuqla/kku ds fy, xq.kkRed n`f"Vdks.k dk mi;ksx fd;k x;k gS o izLrqr 'kks/k fo"k; ds 
foospukRed v/;;u gsrq izeq[k ;kSfxd xzaFkksa vkSj vk;qosZfnd xzaFkksa ,oa orZeku esa jk"Vzh; o 
varZjk"Vzh; 'kks/k tuZYl esa izdkf’kr mPp xq.koRrk okys 'kks/kv/;;uksa ds vk/kkj ij f}rh;d vkWadM+ksa 
ds laxzg.k ds fy, o.kZukRed vuqla/kku i)fr mi;qDr dh x;h gSA 
4- ;ksx ls ekufld vkSj 'kkjhfjd LokLF; esa lq/kkj 
4-1 ;ksx vkSj 'kkjhfjd LokLF;& 

;ksxkH;kl lh[kus esa lq/kkj] otu izca/ku] csgrj ekalisf’k;ksa dh rkdr] vkRe&fu;eu] 
lakLd`frd&uSfrd ewY;] d:.kk] /khjt] ykylk esa deha] ruko izcU/ku tkx:drk ds lkFk gh 
euksoSKkfud dY;k.k dks c<+kok nsus esa leFkZ vH;kl gS ¼fddZowM] jkeisl] vkSj VqQjh] 2005½A;ksx 
lnSo ls gh 'kkjhfjd LokLF; laoZ/ku gsrq izHkkoh rduhfd ekuh xbZ gSA ;ksx dk vH;kl 'kjhj dks 
yphyk] QqrhZyk cukus ds fy, fd;k tkrk gSA vkt 'kjhj ls lEcfU/kr dbZ jksx ;k fodkj vke 
'kkjhfjd leL;k,a cu xbZ gSa tSls& ikpu fodkj] xfB;k] jDrpki vkfn dks izc af/kr fd;k tk 
ldrk gS ¼;kax] 2007( nsfldkpj] 1991( ,UVksuksoLdh] 1996½A gky gh esa lEiUu iwoZ 'kks/kdk;ksZ ds 
vuqlkj 'okl rduhdksa ds lkFk vklu dk vH;kl O;fDr ds 'kkjhfjd LokLF; ij dkQh ldkjkRed 
izHkko Mkyrh gSA ;ksx gLr{ksi ds :Ik esa vklu ,oa izk.kk;ke ds vH;kl ekalisf’k;ksa dks etcwr 
djds 'kkjhfjd LokLF; dks izHkkfor djus ds fy, tkus tkrs gSa] lkFk gh jDr ifjlapj.k ra= dh 
'kqf)] 'kjhj esa yphykiu] rkdr] tksM+ksa dh xfr dks c<+kus] eksVj fu;a=.k vkSj izn’kZu esa o`f)] 
p;kip;] tBjkU= ekxZ dh 'kqf) vkSj Lok;Rr dk;ksZ ,oa QsQM+ksa dh fØ;k’khyrk esa lq/kkj djrs gSa 
¼tsVj] LyV~Ldh] vkSj flag] 2015½A vr,o ;g LokLF; ykHk tks fd ;ksx ds }kjk izkIRk gksrs gSa 
'kjhjLFk iz.kkfy;ksa dh dk;kZRed {kerk esa o`f) djus gsrq tkus x, gSA vklu 'kkjhfjd LokLF; esa 
o`f) djrs ga S] vkluksa ds }kjk 'kkjhfjd o ekufld d"Vksa ls eqfDr feyrh gSA vklukH;kl 
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ek¡lisf’k;ksa esa f[akpko djds 'kjhj lss fo"kkDr inkFkksZa ckgj dj nsrk gS ¼nkU;ykso] 2017( dzsej] ,oa 
vU; lkFkh] 2012( ikslkM~tdh] ,oa vU; lkFkh] 2011( cqflax] ,oa vU; lkFkh] 2012½A vkluksa ds 
}kjk 'kjhj ds lHkh tksMksa+ esa yphykiu vkrk gSA blds vfrfjDr ,d ijh{k.k ds nkSjku ;ksxh O;fDr 
dh Lok;Rr ;k vuSfPNd dk;ksZa tSls fny dh /kM+du] jDrpki vkfn ij fu;a=.k ik;k x;k 
¼nk&flYok] ,oa vU; lkFkh] 2009( tkeZ] ,oa vU; lkFkh] 2002½A vU; 'kks/k esa ik;k x;k fd ;ksx 
raf=dk ra= o vara% L=koh ra=ksa ds e/; larqyu cuk, j[krk gS blds vfrfjDr 'kjhj ds vU; ra=ksa 
ij Hkh ldkjkRed izHkko Mkyrk gS ¼fiyfdaxVu] fddZowM] ,oa jkEisl] 2005½A 

4-2 ;ksx vkSj ekufld LokLF;&  
;g fjiksZVZ leh{kk ys[kksa esa of.kZr lk{;ksa ij /;ku dsafnzr djds ekufld vkSj 'kkjhfjd LokLF; ds 
fofHkUu ?kVdksa ij ;ksx ds gLr{ksai ds izHkkoksa ij orZeku lk{; dks lkjkaf’kr djrh gSA lkewfgd 
:Ik ls dbZ leh{kkvksa ls lk{; izkIr gksrs gSa fd ;ksx ykHkdkjh gksrk gSA ;ksx ekufld] 'kkjhfjd] 
lkekftd] vk/;kfRed LokLF; ij ldkjkRed izHkko iM+rk gS ¼cqflax] ,oa vU; lkFkh 2012½Aekufld 
LokLF; eu vFkkZr laosxksa] lgtkr o`fÙk;ksa vkSj izo`fr;ksa dks le>us esa gekjh lgk;rk djrk gSA 
;ksx dk vH;kl O;fDr dh euksn’kk dks 'kkar djus] mlesa ?kcjkgV] fpM+fpM+kiu] Hkze] volkn] o 
Fkdku dks nwj djus dk dk;Z djrk gSA ekufld LokLF; dk LokLF; gksuk vR;Ur vko’;d gS 
D;ksfd blesa eu o bfUnz;ksa ds chp ijLij lkeatL; gksuk cgqr vko’;d gSA vkSj ;fn ekufld 
LokLF; Bhd ugh gksrk rks rkyesy izHkkfor gksrk gSA izk.kk;ke vkSj /;ku ds ;ksx fl)karksa vkSj 
vH;klksa dh nk’kZfud uhao eu dh 'kkafr fodflr djus ds fy, ekufld ln~Hkko dk mi;ksx djrh 
gS tks ekufld LokLF; ds eqn~nksa dh jksdFkke esa izHkkoh gSA ;ksxkH;kl ls dsUnzh; raf=dk ra= ds 
mPp dk;ksaZ tSls /kkj.kk vkSj ;kstuk] fu"iknu ,oa lh[kus dh le`fr ij izHkko iM+rk gSA ;ksx 
vfHk?kkrt ds ckn ds ruko fodkj dks nwj djrk gSA ;ksxkH;kl bZbZth ifjorZuksa }kjk U;wjksVªkalehVj 
jlk;uksa esa ifjorZu ykrk gS vkSj eq[; :Ik ls xkck&VI }kjk volkn dks nwj djrk gSA  

;ksx dk vH;kl djus okys O;fDr LokLF; laca/kh fparkvksa ls eqDr ugh gksrs gSa ijUrq vf/kdka’k 
dk ekuuk gS fd ;ksx ds dkj.k muds LokLF; esa lq/kkj gqvk gS ¼gkt] ,oa ckVZysV] 2009½A vr% 
bl fd, x, v/;;u dks vk/kkj ekurs gq, ;g dgk tk ldrk gSa fd ;ksx lexz LokL F; ds fy, 
vR;Ur ykHkdkjh gksrk gSA 
5- Rkuko] fpark] o volkn esa vk;qosZn dh Hkwfedk 

5-1 Rkuko izca/ku esa vk;qosZn dh Hkwfedk 
orZeku le; esa laiw.kZ fo’o esa vf/kdkf/kd yksx ekufld ruko ls xzLr gS] tks fd ,d vke ckr 
gks xbZ gSA fujk’kk] grk’kk] dqaBk] Hkze] fpark vkfn ruko ds Ik;kZ; gks x;s gSA blfy, vkt ds ;qx 
dks ruko dk ;qx dgk tkrk gSA ruko eu% fLFkfr esa mitk ,d izdkj dk fodkj gS tks eu%fLFkfr 
,oa ifjfLFkfr ds chp vlarqyu ,oa vlkeatL; ds dkj.k ruko mRiUu gksrk gSA ruko ,d rjg 
dk }Un gS] tks eu vkSj Hkkoukvksa esa ,d xgjh njkj iSnk dj nsrk gSA ruko vusd euksfodkjksa 
dk izos’k }kj gS mlls eu v’kkUr] Hkkok vfLFkj ,oa 'kjhj vLoLFkrk dk vuqHko djrs gSA ,Slh 
fLFkfr esa gekjh 'kkjhfjd dk;Z{kerk izHkkfor gksrh gS vkSj gekjs 'kkjhfjd o ekufld fodkl esa 
O;o/kku izkjEHk gks tkrk gSA vk;qosZn ds vuqlkj ruko ,d izdkj dk lkgl gS blesa rhu miLrEHkksa 
dk I;kZIr /;ku j[kdj ruko dh fLFkfr ls cp k tk ldrk gS vk;qoZsn ds vuqlkj “kjhj esa fLFkr 
okrnks"k] fiÙknks"k] vkSj dQnks"k tSlh ÅtkZvksa ds }kjk ruko dh {kerk o y{k.kksa ij fu;a=.k ik;k 
tk ldrk gSA buds vlarqyu ds QyLo:Ik fdlh ,d ds vk/kkj ij Hk;] vfunzk] vyxko] my>u] 
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fpark vkfn ls tw>uk iM+ ldrk gSAruko izca/ku gsrq vk;qosZfnd fpfdRlk i}fr eu] 'kjhj o vkRek 
dks ijLij lEcU/kksa ds :Ik esa ifjHkkf"kr dj lexz n`f"Vdks.k iznku djrh gSA ruko ds le; 
n`f"Vxkspj y{k.kksa dks larqfyr vkgkj] ;ksxiw.kZ thou’kSyh ftlesa fo’ks"k :Ik ls /;ku dk vH;kl 
'kkfey gks rFkk dqN tM+h&cwfV;ksa ds }kjk mipkj fd;k tkrk gS¼pdek] ,oa dqekj] 2024½A vk;qosZn 
dh vo/kkj.kkvksa'kkjhfjd O;k;ke] ;ksx] larqfyr vkgkj] mfpr funzk] vkfn ls ruko dks izHkkoh <ax 
ls de fd;k tk ldrk gS¼;ksfxrk] ,oa vU; lkFkh] 20 18½A 

5-2 fpark ds fuokj.k esa vk;qosZn dh Hkwfedk 
fpark ,d ,slh fLFkfr gS ftles efLr"d fodkj ds lkFk gh euksoSKkfud fodkj Hkh 'kkfey gSaA ;g 
'kadk o vfuf'prrk]Hk; dk vR;Ur tfVy la;kstu gSA vk/kqfud ;qx esa fpark cgqr gh lkekU; 
?kVuk gSA vkt ds le; esa 'kk;n gh dksbZ gks ftldks fpark u ghs cl dkj.k vyx&vyx  gks 
ldrs gSaA ,d fjiksVZ ds vuqlkj o"kZ 2019 esa 58 fefy;u fd’kksj ,oa vU; vkcknh lfgr 301 
fefy;u tula[;k fdlh u fdlh izdkj dh fpark ds lkFk thou O;rhr dj jgs gSa ¼LokLF; esfVªDl 
vkSjewY;kadu laLFkku] 2022½Afprk esa dbZ izdkj ds y{k.k mRiUu gksrs gSa tSls fd vk’kadk] 
euksoSKkfud mRrstuk] ekalisf’k;ksa esa ruko] uhan esa xM+cM+h  vkSj my>u o cspSuhA vk;qosZn esa 
fprk dks nwj djus ds fy, nks izdkj ds n`f"Vdks.k viuk, tkrs gSa&izFke vkS"kf/k fpfdRlk vkSj 
f}rh; xSj&vkS"kf/k fpfdRlkA vkS"kf/k fpfdRlk ds vUrZxr dqN es|jlk;uks }kjk cqf) ds dk;Z dks 
c<+k;k tkrk gS ;g vkUrfjd o okº; nksuksa izdkj ds gksrs gSa rFkk xSj&vkS"kf/k fpfdRlk ds vUrZxr 
vkpkj jlk;u] lRoot; fpfdRlk ,oa ;ksx fpfdRlk dks lfEefyr fd;k x;k gS ¼;ksfxrk] ,oa vU; 
lkFkh] 2018½A fpark ruko dh vis{kk vf/kd xaHkhj o nh?kZdky ds fy, gksrh gS vr,o vk;qosZn esa 
fpark o mlds y{k.kksa dks xgjkbZZ ls le>rs gq, mldk lek/kku fd;k tkrk gSA  

5-3 volkn izca/ku esa vk;qosZn dh Hkwfedk 

volkn dks  jk"Vªh; ekufld LokLF; laLFkku }kjk crk;k x;k gS fd ^^volkn ,d lkekU; ijUrq 
xaHkhj euksn’kk fodkj gSA ;g xaHkhj y{k.kksa dks dkj.k curk gS tks O;fDr ds eglwl djus] lkspus 
vkSjlksus] [kkus dk dke djus tSlh nSfud xfrfof/k;ksa dks izHkkfor djrk gSA^^ ,d losZ{k.k ds 
vuqlkj 2019 esa 280 fefy;u yksx volkn xzLr FksA ftuesa 23 fefy;u fd’kksjksa dh la[;k Fkh 
¼LokLF; esfVªDl vkSj ewY;kadu laLFkku] 2022( iqfjvk] ,oa vU; lkFkh] 2024½A volkn dk bykt 
lEHko gS ijUrq bldh 'kq:vkr esa gh MkDVjh ijke’kZ ls ;g vklku h ls Bhd gks ldrh gSA 
volkn dh fLFkfr esa iw.kZr;% mipkj dj bldks Bhd fd;k tk ldrk gS y{k.kksa ds vk/kkj ij 
bldk bykt fd;k tk ldrk gS gky ds v/;;uksa esa irk pyk gS fd blds fy, ^laKkukRed 
O;ogkj Fksjsih^ cgqr gh mi;ksxh Fksjsih gS mls vU; mipkj dh vis{kk yksx bls ysuk ilan djrs 
gSaA vk;qosZn volkn ds izca/ku gsrq vusdksa ?kVdksa dks lfEefyr dj bldk mipkj djus dk 
n`f"Vdks.k viukrk gS tks iw.kZr% lqjf{kr gSaA ftlds vUrZxr vk;qosZfnd mipkj ds le; gcZy 
nokb;ka] ijke’kZ] vkpkj jlk;u] fopkj izfdz;k] Hkkouk fu;a=.k] fnup;kZ o thou’kSyh izca/ku mfpr 
[kkuiku] ;ksx] ea= vkfn ?kVdksa ds lkFk gh dqN euksoSKkfud ?kVd tSls laxhr] foJke] uhan] 
mfpr o [kq’kgky okrkoj.k 'kkfey gS rFkk dqN ijgst tSls 'kjkc] /kweziku] rkefld Hkkstu Hkh u 
djus ds fy, crk, tkrs gSaA 'kks/kdrkZ¼iu;ky],oa gsxM+s] 2022( vkjrh ,oa fofiu]2023½ ds }kjk 
fd, x, gky gh ds ,d v/;;u ftldk mn~ns’; volkn ds izca/ku esa vk;qosZfnd gLr{ksiksa dh 
izHkkodkfjrk ds n`f"Vdks.k ls izdkf’kr uSnkfud vkadM+ksa dh ,d O;ofLFkr leh{kk djuk Fkk ftlesa 
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ik;k x;k fd vk;qosZn ,dhd`r izksVksdky volkn ds izca/ku esa ldkjkREkd Hkwfedk fuHkkrk gSA blesa 
u dsoy dQ] okr vkSj euksn`f"V ds ?kVdksa dks de fd;k cfYd fpUR;] fopk;Z] /;s;] ladYi] 
,dkxzrk vkSj eukscy dks Hkh c<+k;k ¼fiykbZ] ,oa vU; lkFkh] 2018( n;kyu] ,oa vU; lkFkh] 2018½A 
vr,oa vk;qosZn ds }kjk volkn dk izca/ku vklkuh ls fd;k tk ldrk gS ;g dkQh izHkkoh o 
lqjf{kr gSA  
6- fu"d"kZ 
izLrqr 'kks/k ds fu"d"kZr% ;g ik;k x;k fd ;ksx ,oa vk;qosZn nksuksa 'kjhj] eu o vkRek ds izca/ku 
o mipkj dh nks vyx iz.kkfy;k¡ gS ftudk mn~ns’; ,d gSA rFkkfi] ;ksx og vk/;kfRed vuq’kklu 
gS tks fd eu o 'kjhj ds e/; lkeatL; LFkkfir djrk gSA ;g thou dks ,d vu q’kklu dh Mksj 
esa cka/krss gq, LoLFk thou’kSyh iznku djrk gSA ;ksx 'kjhj&eu&vkRek gsrqq ,d lexz n`f"Vdks.k gS] 
;ksx mRd`"V thou thus dk ,d O;ogkfjd rjhdk gSA ,d LoLFk thou’kSyh dY;k.k ds dbZ {ks=ksa 
esa lq/kkj djrh gS ftlds ifj.kkeLo:Ik dY;k.k dks c<+kok feyrk gS o O;fDr vkjksX;rk dks izkIr 
djrk gSA ;ksx vH;kl ls 'kkjhfjd] ekufld ,oa HkkoukRed LokLF; esa lq/kkj vkrk gSAleku :Ik 
ls vk;qosZn esa Hkh 'kjhj o eu dh ns[kHkky ds fy, loksZRre mik; ekStwn gSa tSls fd vkt dh 
izeq[k leL;k Rkuko ,d izkd`frd 'kkjhfjd ,oa ekufld izfrfdz;k gksrh gSaA vk;qosZn esa ruko- fpark 
,oa volkn tSls jksxksa dks 'kjhj esa vR;f/kd okr ds c<+us ds dkj.k ekuk x;k gSA rFkkfi ;ksx ,oa 
vk;qosZn ds vuqlkj ;fn bl fLFkfr esa mfpr [kku iku dk lsou fd;k tk, ,oa fu;fer ;ksx fd;k 
tk, rks ruko - fpark ,oa volkn tSlh fLFkfr;ksa ls cpk tk ldrk gSa vkSj lkFk gh euks’kkjhfjd 
LokLF; dks mUur cuk;k tk ldrk gSA 
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AI एवं मानवीय मूल्य-आधाररत शििा: NEP 2020 के आलोक में एक समशववत दशृिकोणराष्ट्रीय शििा नीशत 2020 (NEP 2020) भारत 

के शििा िेत्र में एक ऐशतहाशसक पररवततनकारी कदम है, जो शििा को समावेिी, बहुआयामी, और  

कौिल-आधाररत बनाने की ददिा में अग्रसर करता है। इस नीशत के अंतर्तत नवाचार, लचीलापन, और प्रौद्योशर्की के प्रयोर् को शविेष महत्व 

ददया र्या ह।ै  

कृशत्रम बुशिमत्ता (AI) आज शििा िेत्र में तेजी से प्रवेि कर रही है, जहााँ वह पाठ्यक्रम अनुकूलन, आकलन प्रदक्रया, और व्यशिर्त शििण 

पिशत को अशधक सुलभ बना रही ह।ैहालााँदक, AI की उपयोशर्ता तभी सार्तक होती ह ैजब यह मानवीय मूल्यों – जैसे संवेदनिीलता, करुणा, 

नैशतकता, और सामाशजक उत्तरदाशयत्व – के सार् संशवलय हो। यह िोधपत्र NEP 2020 की पृष्ठभूशम में AI और मानवीय मूल्यों के मध्य एक 

समवेत दशृिकोण शवकशसत करने की आवश्यकता पर कें दित है। यह अध्ययन शवश्लेषण करता ह ैदक दकस प्रकार शििकों की भूशमका AI-

सहायक बनने के सार्-सार् मूल्य-आधाररत शििा के वाहक के रूप मेंपुनपतररभाशषत हो रही ह।ै 

इस िोध में प्रार्शमक रूप से शनम्नशलशखत बबंदओुं पर ध्यान कें दित दकया र्या ह:ै 

(1) शििा में AI के प्रयोर् की संभावनाएाँ और सीमाएाँ, 

(2) शवद्यालय स्तर पर नैशतक शििा के एकीकरण की चुनौशतयााँ, 

(3) शििक प्रशििण में टेक्नोलॉजी और मूल्यों का समवय, 

(4) ग्रामीण एवं अधत-िहरी शवद्यालयों के शलए व्यावहाररक मॉडल की रूपरेखा। 

 

यह िोध मानता ह ैदक भारत जैसे शवशवधतापूणत देि में शििा को न केवल तकनीकी दशृिकोण से सिम बनाना है, बशल्क उसमें मानवीय 

स्पित और सांस्कृशतक चेतना भी समाशहत करनी होर्ी। सही शििा का उद्देश्य केवल रोज़र्ार नहीं, बशल्क एक संवेदनिील, शजम्मेदार, और 

नवाचारिील समाज का शनमातण होना चाशहए। 

Keywords (प्रमुख िब्द): NEP 2020, मलू्य-आधाररत शििा (Value-Based Learning), कृशत्रम बशुिमत्ता (Artificial  

Intelligence in Education), नैशतक शििा (Moral Education), शडशजटल शििण शवशधयााँ (Digital Pedagogy),  

शििक प्रशििण (Teacher Training), मानवीय मूल्य (Human Values), स्कूल शििा में नवाचार (Innovation in  

School Education), AI और नैशतकता (Ethics in AI), भारतीय संदभत में शििा (Education in Indian Context) 

 

प्रस्तावना: 
ईश्वर ने जब इस सृशि की रचना की, तब मानव को अपनी सबसे सुंदर, अशितीय और शविेष कृशत के रूप में र्ढा। यह एकमात्र ऐसा प्राणी है 

शजसे ज्ञान, शववेक, बुशि और बचंतन-मनन की अद्भुत िमता प्रदान की र्ई है। यही कारण है दक कहा र्या ह ै– "शवद्याशवहीनः पिुः", अर्ातत् 

शवद्या से रशहत मनुष्य पिु के समान होता ह।ै 
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मानव ने अपनी सोचने और समझने की िमता का उपयोर् न केवल अपने जीवन को बेहतर बनाने में दकया, बशल्क समूची मानव सभ्यता के 

उत्र्ान में भी योर्दान ददया। इशतहास सािी ह ैदक आददमानव ने अपने मशस्तष्क की शजज्ञासा और आवश्यकताओं के कारण ही आर्, पशहया, 

औजार, तर्ा अवय जीवनोपयोर्ी साधनों की खोज की। 

समय के सार् मानव की यह यात्रा शनरंतर जारी रही। हर युर् में उसने नए-नए आशवष्कार दकए, ज्ञान के भंडार को समृि दकया, और अपन े

अनुभवों तर्ा कौिल को पीढी दर पीढी हस्तांतररत करता र्या। इस प्रकार, मानव मशस्तष्क की अशितीयता ही सभ्यता के शवकास की 

आधारशिला रही ह।ै 

--- 

कृशत्रम बुशिमत्ता (AI) – एक यंत्रमानवीय क्रांशत की ओरAI का िाशब्दक अर्त ह ै"आर्टतदिशियल इंटेशलजेंस" अर्ातत् "कृशत्रम बुशिमत्ता"। 

सरल िब्दों में कहें तो यह एक ऐसी तकनीक ह ैशजसमें मिीनें इस प्रकार शवकशसत की जाती हैं दक वे मनुष्यों की तरह सोच सकें , शनणतय ले 

सकें  और कायत कर सकें  – परंतु शबना मानवीय भावनात्मक कमज़ोररयों के। 

 

AI की आवश्यकता क्यों पडी? 
आज का युर् भौशतकवाद, अर्तव्यवस्र्ावाद और समाजवाद की दौड में उलझा हुआ ह।ै 

मानव अपने जीवन को बेहतर बनाने, समाज में प्रशतष्ठा पाने, और आर्र्तक संपन्नता अर्जतत करने के शलए ददन-रात कायत करता है, लेदकन 

इसके बदले में वह अपने सुख-चैन, पररवार, और मानशसक िांशत को खो बैठा ह।ै 

इस दौड में वह अकेलापन, अवसाद और अनेक मानशसक व िारीररक रोर्ों से शघरता चला र्या। 

िलस्वरूप मानव का मानशसक और सामाशजक स्तर ऊपर उठने की बजाय नीचे शर्रने लर्ा – जो समाज और राष्ट्र दोनों के शलए बचंता का 

शवषय बन र्या। 

AI की सकंल्पना का आरंभ 
ऐसी पररशस्र्शत में यह ज़रूरी हो र्या दक कोई ऐसा सहयोर्ी तंत्र शवकशसत दकया जाए जो:मानव की तरह बुशिमान हो,तेज़ी से कायत कर 

सके,र्कान, बीमारी और भावनात्मक उतार-चढाव से मुि हो। 

सन 1955 में अमेररका के एक प्रशसि वैज्ञाशनक ने अपने व्याख्यान में इसी प्रकार की एक यंत्रमानवीय बुशिमत्ता की संकल्पना प्रस्तुत की। 

वषों के िोध, पररश्रम और प्रयोर्ों के बाद "Artificial Intelligence" का शनमातण हुआ – एक ऐसा मिीनी तंत्र जो मानव का बौशिक 

सहयोर्ी बन सका। 

 

 

AI के प्रभाव और लाभ 
AI के आर्मन के बाद मानव को:अपने शलए और अपने पररवार के शलए समय शमला,मानशसक दबाव में कमी आई,जीवन िैली में सकारात्मक 

पररवततन आया। 

आज AI की उपयोशर्ता को संपूणत शवश्व ने सराहा ह।ै शििा, शचदकत्सा, उद्योर्, संचार, कृशष, यातायात – हर िेत्र में AI ने अपना योर्दान 

ददया ह ैऔर भशवष्य में भी यह मानव समाज के शलए एक वरदान शसि हो सकता ह।ै 

--- 

आज का युर् – प्रशतस्पधात, प्रर्शत और तकनीकी नवाचार का युर् 

आज का युर् प्रशतस्पधात का युर् ह।ै इस वैशश्वक दौर में वही देि उन्नत और प्रभाविाली माने जाते हैं, जो आर्र्तक, िैशिक, सामाशजक और 

तकनीकी दशृि से समृि हैं। इसमें कोई संदेह नहीं दक भारत आज "शवश्व र्ुरु" के रूप में पुनः अपनी पहचान स्र्ाशपत कर चुका है। 

भारत की यह प्रशतष्ठा केवल सांस्कृशतक या ऐशतहाशसक र्ौरव पर आधाररत नहीं है, बशल्क इसकी बुशनयाद में हमारे देि के पररश्रमी, 

प्रशतभािाली और संकल्पिील युवा वर्त की भूशमका अत्यंत महत्वपूणत ह।ै हमारे देि में प्रशतभा की कभी कोई कमी नहीं रही। यहााँ के छात्र , 

युवक और युवशतयााँ शनरंतर अपने कौिल और ज्ञान से न केवल देि में बशल्क शवश्व पटल पर भी अपनी पहचान बना रह ेहैं। 

िैशिक प्रर्शत दकसी भी राष्ट्र की रीढ होती ह।ै शििा के माध्यम से ही हम समाज को जार्रूक, उत्तरदायी और आत्मशनभतर बना सकते हैं। 

इसी के सार् तकनीकी शवकास भी राष्ट्र की िशि और समृशि का मूल आधार बन चुका ह।ै 
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आज का समय आर्टतदिशियल इंटेशलजेंस (AI) का ह ै– एक ऐसी तकनीक शजसने सोचने, समझने और शनणतय लेने की प्रदक्रया में क्रांशत ला दी 

ह।ै दशुनया भर के देि इस तकनीक का उपयोर् अपने उद्योर्ों, शििा प्रणाशलयों, स्वास््य सेवाओं और प्रिासशनक तंत्र को अशधक प्रभाविाली 

बनाने में कर रहे हैं। भारत भी इस िेत्र में तेजी से आर्े बढ रहा है। हमारे युवा और वैज्ञाशनक इस नवाचार को अपनाकर देि को तकनीकी 

महािशि बनाने की ददिा में अग्रसर हैं। 

शनशित रूप से, यदद हम शििा, तकनीक और नवाचार में शनरंतर शनवेि करें और अपने युवाओं को उशचत मार्तदितन व अवसर दें, तो भारत 

आने वाले समय में न केवल "शवश्व र्ुरु" होर्ा, बशल्क "शवश्व नेतृत्वकतात" के रूप में भी पहचाना जा सकता हैं। 

--- 

"आवश्यकता ही आशवष्कार की जननी ह"ै — यह कहावत हमारे जीवन में समय-समय पर चररतार्त होती रही ह।ै कुछ वषों पूवत जब हमारा 

देि कोरोना जैसी भयंकर महामारी से जूझ रहा र्ा, तब संपूणत राष्ट्र एकजुट होकर इस संकट से लडने के उपाय ढंूढ रहा र्ा। देि को न केवल 

स्वास््य की दशृि से, बशल्क आर्र्तक, िैशिक, सामाशजक और भौशतक आवश्यकताओं के स्तर पर भी र्ंभीर चुनौशतयों का सामना करना पड 

रहा र्ा। 

ऐसी पररशस्र्शत में आवश्यकता र्ी ऐसे संसाधनों की, जो न केवल लोर्ों को महामारी से बाहर शनकालने में सहायक हों, बशल्क मानशसक रूप 

से भी उवहें सिि बना सकें । यद्यशप तकनीकी िेत्र में शनरंतर शवकास हो रहा र्ा, परंतु तकनीकी ज्ञान के अभाव के कारण आम जनता उसकी 

पूणत उपयोशर्ता से वंशचत रह जा रही र्ी। 

देि की सरकार ने इस करठन समय में ‘कमत’ (कायतिमता और कततव्यशनष्ठा) का सहारा शलया। घर बैठे ऑनलाइन किाओं का संचालन प्रारंभ 

दकया र्या, कायातलयों में वकत  फ्रॉम होम प्रणाली अपनाई र्ई। यह सब संभव हुआ तकनीकी सुशवधाओं और इंटरनेट संसाधनों के कारण। 

शििा के िेत्र में, जहााँ शवद्यार्र्तयों की पढाई बाशधत हो रही र्ी, वहीं सीबीएसई िारा शििकों के शलए ऑनलाइन प्रशििण कायतक्रम अशनवायत 

रूप से संचाशलत दकए र्ए। इसका उद्देश्य र्ा शििकों को नई तकनीकों से पररशचत कराना और उनके कौिल का उन्नयन करना, तादक वे 

छात्रों को प्रभावी ढंर् से शडशजटल माध्यम से शिशित कर सकें । 

इस प्रदक्रया में कृशत्रम बुशिमत्ता (AI) ने भी महत्वपूणत भूशमका शनभाई। AI ने न केवल तकनीकी सहायता प्रदान की, बशल्क शििकों और छात्रों 

दोनों को सीखने और शसखाने की प्रदक्रया को सरल एवं प्रभावी बनाने में सहयोर् दकया। AI की सदक्रय भार्ीदारी ने यह सुशनशित दकया दक 

दकसी भी छात्र को तकनीकी ज्ञान के अभाव में शपछडना न पडे। 

इस प्रकार, यह शसि हुआ दक जब आवश्यकता उत्पन्न होती है, तो नवाचार और तकनीक उस आवश्यकता की पूर्तत के शलए नए रास्ते खोलते 

हैं, और यही आशवष्कार का मूल स्रोत बनते हैं। 

--- 

शडशजटल युर् में शििकों की भशूमका और तकनीकी ज्ञान का महत्व 
आज के तकनीकी युर् में शडशजटल ज्ञान केवल शवद्यार्र्तयों तक ही सीशमत नहीं रह र्या है, बशल्क शििकों के शलए भी इसकी उतनी ही 

आवश्यकता ह।ै वततमान समय की मााँर् ह ैदक शििकों को नवीनतम तकनीकी उपकरणों, शििण शवशधयों और शडशजटल संसाधनों से लैस 

दकया जाए। इसके शलए प्रभावी शििक प्रशििण कायतक्रमों की आवश्यकता है, जो न केवल उनके कौिल को उन्नत करें बशल्क उवहें आत्मशवश्वास 

से भर दें। 

तकनीकी दिता प्राप्त शििक न केवल शवद्यार्र्तयों की रुशच के अनुसार शििण प्रदान कर सकते हैं, बशल्क अपने भीतर भी र्ौरव और आत्मबल 

का अनुभव करते हैं। शवश्वशवद्यालयों में आयोशजत संर्ोशष्ठयों, सेशमनारों और वाद-शववाद प्रशतयोशर्ताओं में शििक की सदक्रय भूशमका अत्यतं 

महत्वपूणत मानी जाती ह।ै यदद शििक तकनीकी रूप से सिि होंर्े, तो वे शडशजटल मंचों से सहजता से जुड पाएंर्े और िैिशणक र्शतशवशधयों 

में नवाचार को बढावा देंरे्। 

आज की नई पीढी पुस्तकों की अपिेा शडशजटल माध्यमों को अशधक पसंद करती ह।ै ऐसे में यदद शििक शडशजटल रूप से प्रशिशित हों, तो वे 

बडी सरलता से ऑनलाइन किाओं का संचालन कर सकते हैं। िब्दकोि, पुस्तकालय, संदभत ग्रंर्—इन सबकी खोज अब शडशजटल संसाधनों 

के माध्यम से बहुत ही सहज हो र्ई ह।ै पहले जहााँ दकसी पुस्तक की खोज में लंबा समय लर्ता र्ा, वहीं अब कुछ ही िणों में आवश्यक सामग्री 

उपलब्ध हो जाती ह।ै इस प्रदक्रया में शििक की भूशमका मार्तदितक के रूप में अत्यंत प्रभाविाली होती है। 

शडशजटल युर् में शििकों का तकनीकी ज्ञान न केवल किा संचालन को सुर्म बनाता है, बशल्क वह शवद्यार्र्तयों के शलए भी शििा को अशधक 

प्रभाविाली, संवादात्मक और आधुशनक बनाता ह।ै इसशलए यह समय की मांर् ह ैदक शििकों को शडशजटल साधनों का पूणत प्रशििण ददया 

जाए तादक वे शििा के इस नवीन दौर में सिि भार्ीदारी शनभा सकें । 

--- 
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शडशजटल सवेाओं का शवस्तार और प्रभाव 
वततमान समय में तकनीकी और शडशजटल सेवाओं का दायरा पूरे देि में तेजी से िैल चुका है। अस्पतालों, रेलवे स्टेिनों, सरकारी तर्ा शनजी 

संस्र्ानों – हर िेत्र में इनका व्यापक उपयोर् हो रहा ह।ै इससे न केवल समय की बचत होती है, बशल्क कायों को सरलता और दिता के सार् 

संपन्न दकया जा रहा है। 

स्वास््य सेवाओं में शडशजटल तकनीक का योर्दान अत्यंत महत्वपूणत ह।ै अस्पतालों में मरीजों से संबंशधत जानकारी शडशजटल माध्यम से 

आसानी से प्राप्त की जा सकती ह।ै सीटी स्कैन, एक्स-रे और अवय अनेक प्रकार की जांचें शडशजटल तकनीक के सहयोर् से सुलभ हो र्ई हैं। 

इससे न केवल रोर् की त्वररत पहचान होती है, बशल्क उसका उशचत इलाज भी संभव हो पाता ह।ै सार् ही, मरीजों के इलाज में होने वाले 

खचों की जानकारी भी शडशजटल प्लेटफॉमत से तुरंत प्राप्त की जा सकती ह।ै सरकार की स्वास््य योजनाओं और अवय लाभकारी सूचनाएं भी 

शडशजटल माध्यम से जनसामावय तक पहुाँचाई जा रही हैं। 

यात्रा और भुर्तान की सुशवधा भी अब शडशजटल प्लेटिॉमत के माध्यम से अत्यंत सरल हो र्ई ह।ै व्यस्त जीवनिैली में लोर् कम समय में 

अशधक कायत करना चाहते हैं। इसके शलए ऑनलाइन माध्यम से रेलवे और हवाई रटकट बुक करना अब बेहद आसान हो र्या है। एटीएम काडत 

और ऑनलाइन पेमेंट शसस्टम के माध्यम से लेन-देन भी तेज और सुरशित हो र्ए हैं, शजससे लोर्ों में शडशजटल जार्रूकता बढी है। 

शििा और कायातलयीन कायत भी शडशजटल तकनीक की सहायता से शनरंतर आर्े बढ रह ेहैं। शविेषकर कोरोना महामारी के दौरान जब सभी 

िैिशणक संस्र्ान और कायातलय बंद र्े, तब शडशजटल प्लेटिॉमत ने शििा और कायत को बाशधत नहीं होने ददया। शवद्यार्र्तयों की पढाई और 

कमतचाररयों का कायत ऑनलाइन माध्यम से सुचारु रूप से चलता रहा। इससे यह शसि होता ह ैदक शडशजटल सेवाएं देि की आर्र्तक प्रर्शत 

और सामाशजक समावेिन में एक महत्वपूणत भूशमका शनभा रही हैं। 

--- 

शडशजटल सवेाओं का शवस्तार और प्रभाव 
वततमान समय में तकनीकी और शडशजटल सेवाओं का दायरा पूरे देि में तेजी से िैल चुका है। अस्पतालों, रेलवे स्टेिनों, सरकारी तर्ा शनजी 

संस्र्ानों – हर िेत्र में इनका व्यापक उपयोर् हो रहा ह।ै इससे न केवल समय की बचत होती है, बशल्क कायों को सरलता और दिता के सार् 

संपन्न दकया जा रहा है। 

स्वास््य सेवाओं में शडशजटल तकनीक का योर्दान अत्यंत महत्वपूणत ह।ै अस्पतालों में मरीजों से संबंशधत जानकारी शडशजटल माध्यम से 

आसानी से प्राप्त की जा सकती ह।ै सीटी स्कैन, एक्स-रे और अवय अनेक प्रकार की जांचें शडशजटल तकनीक के सहयोर् से सुलभ हो र्ई हैं। 

इससे न केवल रोर् की त्वररत पहचान होती है, बशल्क उसका उशचत इलाज भी संभव हो पाता ह।ै सार् ही, मरीजों के इलाज में होने वाले 

खचों की जानकारी भी शडशजटल प्लेटफॉमत से तुरंत प्राप्त की जा सकती ह।ै सरकार की स्वास््य योजनाओं और अवय लाभकारी सूचनाएं भी 

शडशजटल माध्यम से जनसामावय तक पहुाँचाई जा रही हैं। 

यात्रा और भुर्तान की सुशवधा भी अब शडशजटल प्लेटिॉमत के माध्यम से अत्यंत सरल हो र्ई ह।ै व्यस्त जीवनिैली में लोर् कम समय में 

अशधक कायत करना चाहते हैं। इसके शलए ऑनलाइन माध्यम से रेलवे और हवाई रटकट बुक करना अब बेहद आसान हो र्या है। एटीएम काडत 

और ऑनलाइन पेमेंट शसस्टम के माध्यम से लेन-देन भी तेज और सुरशित हो र्ए हैं, शजससे लोर्ों में शडशजटल जार्रूकता बढी है। 

शििा और कायातलयीन कायत भी शडशजटल तकनीक की सहायता से शनरंतर आर्े बढ रह ेहैं। शविेषकर कोरोना महामारी के दौरान जब सभी 

िैिशणक संस्र्ान और कायातलय बंद र्े, तब शडशजटल प्लेटिॉमत ने शििा और कायत को बाशधत नहीं होने ददया। शवद्यार्र्तयों की पढाई और 

कमतचाररयों का कायत ऑनलाइन माध्यम से सुचारु रूप से चलता रहा। इससे यह शसि होता ह ैदक शडशजटल सेवाएं देि की आर्र्तक प्रर्शत 

और सामाशजक समावेिन में एक महत्वपूणत भूशमका शनभा रही हैं। 

--- 

            शििा और कायत ससं्कृशत में बदलाव 
शडशजटल सेवाओं ने शििा और कायत संस्कृशत में एक क्रांशतकारी पररवततन ला ददया है। पहले जहााँ शििा केवल किा तक सीशमत र्ी , वहीं 

अब ऑनलाइन शििा प्लेटिॉमत जैसे ज़ूम, र्ूर्ल क्लासरूम, और शडज़ा िाला के माध्यम से देि के दरूदराज़ िेत्रों तक शििा पहुाँच रही ह।ै 

छात्र अब घर बैठे र्ुणवत्तापूणत शििा प्राप्त कर सकते हैं, शजससे स्कूलों पर शनभतरता कम हुई है और स्वयं अध्ययन की प्रवृशत्त बढी है। 

 

कोरोना महामारी के दौरान जब शवद्यालय और शवश्वशवद्यालय बंद र्े, तब ऑनलाइन माध्यम ही शििा का एकमात्र सहारा बना। इससे यह 

स्पि हुआ दक शडशजटल टेक्नोलॉजी न केवल एक शवकल्प है, बशल्क आपातकालीन समय में एक अशनवायत साधन भी ह।ै शििकों ने भी इस 
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पररवततन को स्वीकार करते हुए ई-कंटेंट बनाना, वीशडयो लेक्चर देना और वचुतअल क्लास लेना सीखा, शजससे उनकी कायतिैली में आधुशनकता 

आई। 

इसी प्रकार कायत संस्कृशत में भी शडशजटल सेवाओं का र्हरा प्रभाव पडा ह।ै कई सरकारी और शनजी संस्र्ानों में अब वकत  फ्रॉम होम की सुशवधा 

सामावय हो र्ई है। ईमेल, क्लाउड स्टोरेज, र्ूर्ल मीट, टीम्स जैसे प्लेटिॉमत ने ऑदिस की बाध्यता को शडशजटल स्पेस में बदल ददया ह।ै इससे 

न केवल कायतिमता बढी ह,ै बशल्क यात्रा में लर्ने वाला समय और खचत भी कम हुआ है। 

शनष्कषत 
इस प्रकार शििा और कायत के िेत्र में शडशजटल सेवाओं ने लचीलापन, सुशवधा और दिता को बढावा देकर एक नए युर् की िुरुआत की हैं। 

--- 
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l kjka'k 

>kj[k.M fuekZ.kvkUnksyu lcls yEcs le; rd pyus okyk jkT; fuekZ.k vkUnksyu FkkA 

1912 esa tc fcgkj caxky lwck ls vyx gqvk rc >kj[k.M fcgkj ds lkFk feyk fn;k x;kA fcgkj ds lkFk >kj[k.M 

dk bfrgkl yxHkx 80&85 o"kZ iqjkuk gSA 

fcgkj ds 46-3 izfr”kr Hkkx ¼79714 oxZ fdyksehVj½ ls >kj[k.M dk fuekZ.k gqvkA bl {ks= esa eq[;r% tutkrh; 

tula[;k jgrh FkhA bl {ks= dh cgqr cM+h vkfnoklh tula[;k bZlkbZ cu x,A ckadh cps yksxksa us ljuk] fgUnw 

vkSj bLyke dks viuk fy;k A  

çLrqr 'kks/k i= esa fcgkj ds nf{k.kh Hkkx ds yksxksa ds }kjk vius vf/kdkjksa] Hkk"kk] laL—fr vkSj igpku dks cpkus 

ds fy, cuk, x, laxBuksa vkSj çFkd >kj[k.M jkT; dks cukus ds fy, fd;s x, vkUnksyuksa dk ,sfrgkfld fo'ys"k.k 

gSA bl 'kks/k i= dks fo'oluh; cukus ds fy, f}rh; v‚QM+ksa dk lgkjk fd;k x;k gSA 

>kj[k.M fuekZ.k vkUnksyu ds dkj.k %& bZlkbZ /keZ çpkjdksa us bl {ks= esa f'k{kk rFkk vk/kqfudrk dh Hkouk 

dks Hkh fodflr fd;kA cká 'kfä;ksa ds fo#) ;gk¡ dh tutkfr;ksa ds fofHkUu la?k"kksaZ ls Hkh i`Fdrkon dks çsj.kk 

feyhA i`Fdrkon dk lcls egÙoiw.kZ dkj.k vkfFkZd leL;k FkhA >kj[k.M vkanksyu vkfnokfl;ksa ds cgqr cqjs 'kks"k.k 

dk ifj.kke FkkA ;g {ks= [kfut laink ls ifjiw.kZ fczfV'k dky rFkk Lora=rk çkfIr ds ckn Hkh vR;Ur fiNM+k jgkA 

iqjs Hkkjr ns'k dh [kfut laink dk yxHkx 40izfr”kr Hkkx blh {ks= esa FkkA 

fcgkj ds jktLo dk 75 izfr”kr fgLlk blh {ks= ls feyrk Fkk ijUrq bl {ks=ds mRFkku ij flQZ 20 izfr”kr O;; 

fd;k tkrk FkkA blh dkj.k bl {ks= ds fodkl esa cgqr deh FkhA cM+s&cM+s dy&dkj[kkus gksus ds ckotwn bu {ks= 

ds yksxksa dks fo'ks"k ykHk ugha gqvkA 



51 
 

cM+h la[;k esa vkfnokfl;ksa dks bu dy & dkj[kkuksa ds dkj.k foLFkkfir gksuk iM+kA bu yksxksa dks bu dkj[kkuksa 

esa fcjys gh ukSdjh nh tkrh HkhA ljdkj }kjk Hkwfe&vf/kxzg.k ds ckn eqvkots dh jkf'k Hkh dkQh fnuksa ckn fn;k 

tkrk Fkk ;gh dkj.k Fkk dh bl {ks= ds fuoklh ubZ ifj;kstukvksa ls Hk;Hkhr jgus yxs vkSj fojks/k djus yxsA 

bl {ks= esa vkS/kksxhdj.k ds QyLo:i iqjs ns'k ls cM+h la[;k esa yksx ;gk¡ vkus yxsA ç'kklu esa igq¡p rFkk 

mPpkf/kdkfj;ksa ds enn ls bu yksxksa us jkstxkj ds voljksa dks dkQh gn rd gfFk;k fy;k] ;gk¡ rd fd r`rh; 

,oa prqFkZ Js.kh esa Hkh ckgjh yksxksa dks j[kk tkus yxkA bu {ks= ds vkfnokfl;ksa dk de f'kf{kr] ;k f'kf{kr u gksus 

ds dkj.k Hkh jkstxkj ds voljksa ls oafpr jg x,A 

>kj[k.M dk Ik`Fdrkoknh vkUnksyu u rks vyxkooknh Fkk vkSj u gh jk"Vªfojks/kh FkkA ;g {ks=h; tkx#drk rFkk 

vkRelEeku dk vkUnksyu Fkk vkSj bls blh ifjis{; esa ns[kuk pkfg,A 

vf'k{kk] xjhch] csjkstxkjh ds lkFk 'kks"k.k ls ihfM+r >kj[k.M dh vkfnoklh tutkfr;k¡ fuEu ls fuEurj fLFkfr esa 

igq¡p x;h Fkh] tcfd çkd`frd lalk/kuksa dh çpqjrk vfHkokftr fcgkj ds >kj[k.M okys fgLls esa gh FkkA 

Lora=rk ds dbZ o"kZ ckn rd fofHkUu ljdkjksa esa Hkh mÙkjh&fcgkj ds fodkl gsrq >kj[k.M dks vkfFkZd L=ksr le>k 

tkrk FkkA ;fn fodkl ds nkSM+ esa bl {ks= dks çkFkfedrk rFkk lekurk dk volj feyrk rks laHkor% i`FkDdj.k 

dh ek¡x gh ugha mBrh vkSj orZekuk fcgkj dks çk—frd lalk/kuksa ds bl L=ksr ls oafpr Hkh ugha gksuk iM+rkA 

çLrkouk%& 

>kj[k.M vkanksyu ds fy, cus laxBu%&>kj[k.M ds i`Fdrkoknh vkanksyu ds fy, tutkfr vkSj xSj tutkfr 

nksuksa us la;qä ç;kl fd;kA 

çFke pj.k %& ¼1912&40½ bl pj.kesa bl {ks= ds yksxksa us vius vf/kdkjksa ds fy, vkanksyufd, Abu vkanksyu ds 

ek/;e ls tehu] taxy vkSj laL —r dks cpkus ds fy, vkanksyu fd;k x;kA 

ts- ckFkksZyksesu dks >kj[k.M vkanksyu dk tud ekuk tkrk gS os ,sxfydu bZlkbZ fe'ku ls tqM+s FksA 

fØf'p;u LVwMsaV~l v‚xsZukbts'ku ¼1912½%&ts- ckFkksZyksesu us 1912 esa <kdk fo|kFkhZ ifj"kn dh cSBd ls 

ykSVus ds ckn bl laxBu dks cuk;ksa bl laxBu dk mís'; xjhc vkfnoklh bZlkbZ Nk=ksa ds fy, f'k{kk ,oa jkstxkj 

ds lkFk&lkFk Lora=rk dh Hkkouk dk fodkl djuk FkkA bl laxBu ls ckn esa tqM+us okys yksxksa us ts- ckFkksZyksesu 

dks bl laxBu ls vyx dj fn;k vkSj bl laxBu dk uke cny dj ßNksVkukxiqj mUufr lektß dj fn;kA  

NksVkukxiqj mUufr lekt ¼1915½%&dqN bZlkbZ vkfnokfl;ksa us ,fyaxdu fe'ku ds fc'ki dsusMh ds lg;ksx 

ls bl laxBu dh LFkkiuk dh FkhA bl laxBu ds çeq[k usrk tq,y ydM+k] ckanh jke mjkao] Bscus mjk¡o vkSj i‚y 

n;ky FksA NksVkukxiqj mUufr lekt dk eq[; mís'; NksVkukxiqj dh çxfr] vkfnokfl;ksa dk lkekftd] vkfFkZd o 

jktuhfrd lq/kkj djuk FkkA blh lekt us loZçFke vkfnoklh vfLrRo o vfLerk ds fy, vkokt & mBkbZ FkhA 

bl laxBu lnL; dsoy vkfnoklh gh gks ldrs gSA  
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bl laxBu ds lnL;ksa us vkfnokfl;ksa dks fo'ks"k lqfo/kk nsus ds ek¡x ls lkbeu deh'ku dks ,d Kkiu lkSaik ij 

lkbeu deh'ku us Kkiu ij /;ku ugha fn;kA  

fdlku lHkk ¼1930½%& 

NksVkukxiqj mUufr lekt ds lnL;ksa ds chp erHksn gksus ds dkj.k Bscys mjk¡o vkSj i‚y n;ky us fdlku lHkk 

dh LFkkiuk fd;kA bl lHkk ds çFke v/;{k Bscys mjk¡o vkSj çFke lfpo i‚y n;ky dks cuk;k x;kA ;g lHkk 

'kksf"kr fdlkuksa ds tehankjksa ds fo#) laxfBr djus okyk çFke laxBu FkkA fdlku lHkkviuh ekaxksa dks iwjk djkus 

gsrq cy ç;ksx Hkh djrk FkkA 

NksVkukiqj dSFkksfyd lHkk ¼1933½%&bl laxBu dh LFkkiuk fc'ki lscfju dh çsj.kk ls gqbZ FkhA 

bl laxBu ds çFke v/;{k csfuQsl ydM+k rFkk çFke lfpo bXus'k csd FksA bl laxBu ds lnL;ksa dks vc rd 

fdlh Hkh laxBu esa LFkku ugha feyk FkkA 

NksVkukxiqj laFkky ijxuk vfnoklh lHkk ¼1938½%& 

31 ebZ 1938 dks ik¡p vkfnoklh laxBu jk¡ph ¼fgUn ih<+h½ ds ,d lHkk Hkou esa NksVkukxiqj mUufr lekt dh 

ckf"kZd vke lkek esa 'kkfey gq, 

1- NksVkukxiqj mUufr lekt 

2- fdlku lHkk 

3- NksVkukxiqj dSFkksfyd lHkk 

4- gks ekYVks ekjax lHkk 

5- eqaMk lHkk 

bu ik¡pksa laxBuksa dks feykdj NksVkukxiqj laFkkyijxuk vkfnoklh lkek dk fuekZ.k bXusl csd ds }kjk fd;k 

x;kA bl lkHkk dk mís'; i`Fkd >kj[k.M jkT; ds xBu dh fn'kk esa çFke egRoiw.kZ dne FkkA bl lkHkk ds 

v/;{k & fFk;ksMksj lqjhu] mik/;{k & ckanh jke mjk¡o rFkk lfpo i‚y  n;ky cus A tuojh 1939 bZå dks NksVkukxiqj 

laFkky ijxuk vkfnoklh lkek dk uke cnydj vkfnoklh egklkekdj fn;k x;kA  

bu lHkh laxBuksa ds ,dtqV gksus dkegÙoiw.kZ dkj.k %& 

1936 esa fcgkj ls mfM+lk dk vyx gksukA vkSj 1937 ds pqukoksa esa dkaxzsl dks cgqer çkIr gqvk ij dkaxzsl eaf=eaMy 

esa ,d Hkh NksVkukxiqj okfl;ksa dks LFkku uk feyuk FkkAvkfnoklh egklHkk ds usrkvksa ds vkxzg djus ij t;iky 

flag eqaMk us egklHkk dh 1939esa v/;{krk] Lohdkj dj fy,A 1939 bZå esa t;iky flag eqaMk dk >kj[k.M vkUnksyu 

ls tqM+ tkus ds ckn rhoz çxfr gqbZ os bl vkUnksyu ds dsUæ fcanw cu x,A blh egklHkk esa igyh ckj vyx jkT; 

dk ntkZ ikus dh ekax dh xbZA blds fy, t;iky flag eqaMk us vyx jkT; ds fy,  çLrko yk, ijUrq1940 ds 

,d Hkk"k.k esa Jh —".k flag }kjk vyx jkT; ds çLrkodks vLohdkj dj fn;kA  

nwljk pj.k%& 

>kj[k.M ikVhZ ¼1950½%&31 fnlacj 1949 dksvkfnoklh egklHkk dk uke cnydj >kj[k.M ikVhZ dj fn;k x;k 

vkSj t;iky flag dks bldk v/;{k cuk fn;k x;kA vkSj bXusl csd dks lfpo cuk;k x;kA1 tuojh 1950 dks 
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>kj[k.M ikVhZ esa xSj&vkfnoklh- vkSj NksVkukxiqj i`Fkd yhx dks vkUnksyu ls tksM+us ds fy, ikVhZ ds }kjk dks 

[kksy fn;k x;k vc vkfnoklh vkSj xSj vkfnoklh nksuksa feydj vyx >kj[k.M jkT; dh ek¡x dks 'kfä çnku 

djsaxsA 

1951 bZå esa lks'kfyLV ikVhZ ds usrk t;çdk'k ukjk;.k us vyx >kj[k.M jkT; dk leFkZu fd;k FkkA 1952 ds 

vke pquko esa usg: th us >kj[k.M dh ;k=k ds nkSjku vius Hkk"k.k esa dg fn;k fd >kj[k.M&Qkj[kaM dqN ugha 

ns'k dks vkSj VqdM+ksa esa ugha ck¡Vk tk,xkA 

1952 bZå ds fcgkj fo/kku lHkk pquko esa 33 lhVksa ij >kj[k.M ikVhZ us thr gkfly dh vkSj eq[; foi{kh ny cu 

xbZA 

1962 dk pquko vkrs vkrs >kj[k.M ikVhZ dk #rck ?kV x;k Fkk vkSj >kj[k.M vkanksyu ean iM+ x;kA 

t;iky flag eqaMk vkSj mudh iRuh ds ç;klksa ls 20 twu 1963 dks >kj[k.M ikVhZ dk foy; dkaxzsl esa gks x;kA 

1963 ls 1973 rd >kj[k.M vkanksyu f'kfFky cuk jgkA 

>kj[k.M eqfä ekspkZ %& ¼1973½  

f'kcw lksjsu ,oafcuksn fcgkjh egrks us >kj[k.M eqfä eksph dh LFkkiuk 4 Qjojh 1973 dks fd;kA bl laxBu ds 

v/;{k fouksn fcgkjh egrks rFkk f'kcw lksjsu lfpo fu;qä fd;s x, vkSj laLFkkid lnL;] v#.k dqekj jk; cusA 

vkxs py dj dqN erHksnksa ds dkj.k >kj[k.M eqfä ekspkZ nks Hkkxksa esa foHkkftr gks x;k ijUrq i`Fkd >kj[k.M ds 

eqís dks ugha NksM+kA 

vktlw ¼v‚y >kj[k.M LVwMsaV~l ;wfu;u½ ¼1986½ %& 

vktlw dk xBu lw;Z flag csljk ds usr`Ro esa 22 twu 1986 bZå dks gqvkA vktlw dk mís'; ;qokvksa dks >kj[k.M 

vkanksyu ls tksM+uk FkkA vktlw dk y{; i`Fkd >kj[k.M jkT; o 'kks"k.k eqä lekt dh LFkkiuk djuk FkkA vktlw 

ds usrkvksa us [kwu ds cnys [kwu dk ukjk fn;kA 

>kj[k.M leUo; lfefr ¼1987½%&1987 bZå esa >kj[k.M ds 53 NksVs &NksVs laxBuksa dks feykdj >kj[k.M 

leUo; lfefr dk xBu fd;k x;kA MkW - fo”ksLoj izlkn dsljh dks bldk la;kstd cuk;k x;kA >kj[k.M leUo; 

lfefrus oŸkZeku jk"Vªifr dks 23 lq=h ek¡x lkSaik ftlesa pkj jkT;ksa fcgkj] caxky mfM+lk vkSj e/;izns'k ds 21 

ftyksa dks feykdj i`Fkd jkT; >kj[k.M fuekZ.k dh ek¡x Hkh “kkfey FkhA 

>kj[k.M fo"k;d lfefr ¼1989½%&dsUæ ljdkj]fcgkj ljdkj ,oa >kj[k.M ds usrkvksa ds chp fnYyh esa x`gea=h 

cwVk flag dh v/;{krk esa okrkZ gqbZ blds i'pkr >kj[k.M fo"k;d lfefr ds xBu gqvkA ch - ,l - ykyh ¼x`g 

ea=ky; ds la;qä lfpo½ dks bldk la;kstd fu;qä fd;k x;kA  

bl lfefr esa dsUæ ,oa jkT; ljdkj ds 9 vf/kdkjh vkSj >kj[k.M esa lfØ; laxBuksa ds 14 çfrfuf/k;ksa dks 'kkfey 

fd;k x;k FkkA >kj[k.M fo"k;d lfefr us >kj[k.M {ks= fodkl ifj"kn dk xBu gksuk pkfg, ;g flQkfj'k dh 

FkhA 

>kj[k.M ihiqYl ikVhZ ¼1991½ 
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bl laxBu dslaLFkkid jken ;ky eq.Mk us i`Fkd >kj[k.M jkT; ds fuekZ.k ds fy, bl ikVhZ dks cuk;k FkkA vkxs 

pydj bl ikVhZ dk foHkktu gks x;kA lw;Z flag csljk ds usr`Ro esa >kj[k.M ihiqYl ikVhZ dk uke cjdjkj j[kk 

vkSj lqns'k egrks ds usr`Ro okys xqV us ewy laxBu vktlw ds uke dks vkxs c<+k;kA 

20 flracj 1994 dks fcgkj ljdkj ds ;kstuk ea=h rqylh flag us >kj[k.M {ks= Lo'kklh ifj"knfo/ks;d çLrqr 

fd;k ftls fcuk ifjorZu ds Lohdkj dj fy;k x;kA  

>kj[k.M {ks= Lo'kklh ifj"kn~ 1995%& 

>kj[k.M {ks= Lo'kklh ifj"kn dk xBu 9 vxLr 1995 dks gqvk FkkA f'kcw lksjsu dks ifj"kn dk v/;{k vkSj lwjt 

eaMy dks mik/;{k pquk x;kA >kj[k.M {ks= Lo'kklh ifj"kn dk eq[;ky; jk¡ph dks cuk;k x;kA >kj[k.M {ks= 

Lo'kklh ifj"kn esa dq.k 180 lnL; Fks ftlesa 162 lnL;  fuokZfpr rFkk 12 euksfur djus dk çko/kku FkkA ctV 

dk 25 izfr”kr ;kstuk en ls fcgkj ljdkj }kjk ckgu djus dk fu.kZ; fd;k x;k ijUrq ;g ifj"kn~ fof/kor dk;Z 

dj ikrk blls igys gh c"kZ 1998 esa bls Hkax dj fn;k x;k lkFk gh 21 flracj dks fcgkj iquxZ.ku fo/ks;d 1998 

dks fcgkj fo/kkulHkk esa cgqer ls vLohdkj dj fn;k x;kA 

1998 bZå esa dsUæ dh ¼NDA½ ljdkj us fcgkj ljdkj }kjk vyx >kj[k.M jkT; xBu gsrq ladYi ds vk/kkj ij 

cukapk jkT; ls lacaf/kr fcgkj jkT; iquxZBu fo/ks;d rS;kj dj  

Loh—fr ds fy, fcgkj ljdkj ds ikl Hkstk ftls fcgkj fo/kkulHkk esa ukeatwj dj fn;kA  

b/kj Qjojh 1999 esa iVuk mPp U;k;ky; dh jk¡ph ihB us JAAC ds varfje dk;Zdkjh ifj"kn~ dks cgky dj fn;kA 

24 vçSy 2000 dks fcgkj jkT; iquxBZu fo/ks;d 2000 ij ppkZ ds fy, fcgkj fo/kku eaMy dk fo'ks"k l= vkjaHk 

gqvkA 

25 vçSy 2000 dks fcgkj fo/kkulHkk ls fcgkj jkT; iquxZBu fo/ks;d 2000 ikfjr dj fn;k x;kA  

2 vxLr dks yksdlHkk rFkk 11 vxLr dks jkT;lHkk ls fcgkj jkT; iquxBZu fo/ks;d 2000 ikfjr gks x;kA  

25 vxLr 2000 dks jk"Vªifr Jh ds- vkj- ukjk;.ku }kjk fcgkj jkT; iquxBZu fo/ks;d 2000 dks Loh—fr çnku dj 

fn;k x;kA  

12 vDVwcj 2000 dks dsUæ ljdkj us vius çdkf'kr xtV esa 15 uoEcj 2000 dh frfFk ls >kj[k.M jkT; dh 

LFkkiuk ls lacaf/kr vf/klwpuk tkjh dj nh xbZA 

fcgkj jkT; ds nf{k.kh Hkkx ds 79]714 oxZ fdeh- Hkw&Hkkx ¼fcgkj ds 18 nf{k.kh ftys½ dks dkVdj15 uoEcj 2000] 

bZå dks fcjlk eqaMk dh t;arh ds volj ij >kj[k.M Hkkjr dk 28 oh jkT; ds :i esavfLrRo esa vkHkk A 

Jh çHkkr dqekj >kj[k.M ds çFke jkT;iky] ckcwyky ejkaMh çFke eq[;ea=h ,oa bUnj flag uke/kkjh çFke fo/kku 

lkek v/;{k cusA bl çdkj ,d yacs le; ls pys vknksyu dks lQyrk feyh vkSj i`Fd jkT; >kj[k.M dk liuk 

iw.kZ gqvkA 

fu"d"kZ 

lq#vkr esa bl {ks= ds yksxksa us lkekftd] lkaL—frd o vius vf/kdkjksa ds fy, vkUnksyu fd;s ij tkx:drk 

vkus ds ckn 'kklu O;oLFkk Hkk"kk] laL—fr vkSj igpku cuk, j[kus ds fy, vyx jkT; dh ek¡x ds fy, ,dtqV 

gksdj vkUnksyu fd;sA viuh fgrksa vkSj vf/kdkjksa dks ikus ds fy, laoS/kkfud] jktuhfrd vkSj yksdrkaf=d ewY;ksa 

dks viuk dj vkUnksyuksa dks lQy cuk;kA 
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