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DEDICATION 
 
 

To those seeking truth and resilience in the face of deception, may this book 
empower you to protect your mind and reclaim your autonomy. 
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PREFACE 

The history of Bharat’s intellectual tradition is a profound saga of inquiry, 

debate, and an unrelenting pursuit of truth. For millennia, the Indian 

subcontinent has served as a fertile ground for philosophical reflection, 

scientific experimentation, ethical reasoning, and artistic creativity. From the 

ancient universities of Nalanda, Takshashila, Vikramashila, and Vallabhi—

renowned across Asia for their cosmopolitan scholarship—to the 

contemporary advances in space science, digital technology, and 

nanotechnology, Bharat’s engagement with knowledge has been continuous, 

dynamic, and transformative. Yet, despite this vast and diverse intellectual 

legacy, much of Bharat’s contribution to global knowledge systems has 

remained underrepresented, misinterpreted, or marginalised within dominant 

historical narratives. Colonial historiography, driven by Eurocentric 

assumptions, often portrayed Indian knowledge traditions as static, mystical, or 

inferior to Western scientific rationality. This selective framing not only 

obscured the originality and rigour of indigenous epistemologies but also 

disrupted the organic continuity between ancient wisdom and modern 

innovation. In the postcolonial period, while political sovereignty was achieved, 

intellectual sovereignty remained incomplete—shaped largely by borrowed 

frameworks, external validations, and fragmented engagement with indigenous 

traditions. 

Bharat's Brain Trust: From Nalanda to Nanotechnology—Reclaiming 

Intellectual Sovereignty emerges as a response to this historical rupture. The 

book seeks to revisit, reinterpret, and reclaim Bharat’s intellectual heritage, not 

as a nostalgic exercise in cultural pride, but as a critical and constructive 

engagement with the past to inform the future. It argues that reclaiming 

intellectual sovereignty is essential for building a self-reliant, creative, and 

equitable knowledge society in the twenty-first century. 

One of the central premises of this work is the idea of continuity between 

ancient epistemic traditions and modern scientific thought. Indian intellectual 

history does not represent a linear progression in the Western sense, nor does 

it conform neatly to disciplinary silos. Instead, it reflects a pluralistic and 

dialogic tradition where philosophy, science, metaphysics, medicine, 
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mathematics, linguistics, and ethics evolved in constant conversation with one 

another. The debates among different schools of philosophy—Nyāya, 

Sāṃkhya, Vedānta, Buddhism, Jainism, and Cārvāka—demonstrate a 

sophisticated culture of reasoning, logic, and critique. The methodological 

rigour of Indian logic (Hetuvidyā), the grammatical precision of Pāṇini, the 

astronomical calculations of Āryabhaṭa, the medical insights of Caraka and 

Suśruta, and the metallurgical and architectural innovations evident in ancient 

India all testify to a civilisation deeply invested in empirical observation and 

rational inquiry. 

Institutions such as Nalanda were not merely centers of learning; they were 

global hubs of knowledge exchange, attracting scholars from China, Korea, 

Tibet, Central Asia, and Southeast Asia. These institutions exemplified an 

educational ethos rooted in debate, interdisciplinarity, and intellectual 

freedom—values that resonate strongly with contemporary ideals of higher 

education. The colonial encounter marked a significant rupture in this 

intellectual continuity. Colonial education policies systematically devalued 

indigenous knowledge systems, privileging Western epistemologies as universal 

and scientific while relegating Indian traditions to the realm of the pre-modern 

or spiritual. This epistemic hierarchy resulted in what contemporary scholars 

describe as epistemic injustice—the denial of credibility, legitimacy, and 

authority to non-Western ways of knowing. 

The consequences of this disruption persist even today. Modern education 

systems in India often remain disconnected from indigenous intellectual 

traditions, leading to a fragmented understanding of knowledge and innovation. 

Students are trained to consume global knowledge but are rarely encouraged to 

engage critically with India’s own intellectual resources. As a result, the potential 

for contextual innovation and culturally rooted problem-solving remains 

underutilised. This book does not advocate for the rejection of Western 

knowledge systems. Instead, it calls for epistemic plurality—a balanced and 

critical engagement where indigenous knowledge traditions coexist, interact, 

and innovate alongside global scientific paradigms. Intellectual sovereignty, in 

this sense, is not isolationist but integrative. 
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India’s recent strides in space exploration, digital governance, biotechnology, 

and nanoscience further demonstrate the country’s potential to emerge as a 

global knowledge leader. However, for this potential to be fully realised, 

innovation must be grounded in cultural self-confidence and ethical 

reflection—qualities deeply embedded in Bharat’s intellectual heritage. At its 

core, this book engages with the broader global discourse on the decolonisation 

of knowledge. Decolonisation, as understood here, is not merely about 

rewriting history but about transforming the structures through which 

knowledge is produced, validated, and disseminated. It involves questioning 

inherited assumptions, recovering marginalised voices, and fostering intellectual 

autonomy. Reclaiming Bharat’s intellectual sovereignty also entails cultivating 

cultural self-confidence. A society uncertain of its intellectual past struggles to 

imagine its future. By revisiting India’s contributions to global knowledge, this 

work seeks to inspire a renewed sense of purpose among scholars, students, 

policymakers, and citizens alike. The chapters presented in this volume bring 

together philosophical reflections, historical reconstructions, and contemporary 

analyses across disciplines. They collectively offer a panoramic view of India’s 

intellectual legacy while addressing present-day challenges such as globalisation, 

technological ethics, educational reform, and sustainable development. 

In the twenty-first century, nations are increasingly defined not merely by 

economic or military power but by their capacity to generate, apply, and 

ethically govern knowledge. For India, reclaiming intellectual sovereignty is 

integral to its global positioning as a knowledge society. This involves 

reimagining education, encouraging interdisciplinary research, and fostering 

innovation that is both globally competitive and locally rooted. True 

sovereignty, as this book argues, lies as much in ideas as in institutions. Political 

independence without intellectual autonomy remains incomplete. By 

reconnecting with its civilizational wisdom while engaging critically with 

contemporary realities, Bharat can contribute not only to its own development 

but also to global debates on knowledge, ethics, and human flourishing. 

Bharat's Brain Trust: From Nalanda to Nanotechnology—Reclaiming 

Intellectual Sovereignty is a modest yet sincere attempt to bridge the past and 

the present, tradition and innovation, heritage and futurity. It does not claim to 
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offer definitive answers but seeks to provoke reflection, dialogue, and renewed 

inquiry. 

The hope underlying this work is that it contributes meaningfully to academic 

discourse, policy debates, and cultural conversations around decolonisation of 

knowledge, intellectual self-reliance, and India’s role in shaping the global 

knowledge order. In rediscovering the richness of Bharat’s intellectual tradition, 

we may also rediscover the confidence to imagine and create a more just, 

innovative, and sustainable future. 
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FOREWORD 

Human history has often been defined by civilisations that dared to think 

differently, and Bharat stands among the most profound exemplars of 

intellectual brilliance. For millennia, this land nurtured ideas that shaped 

humanity’s understanding of the cosmos, the human body, ethics, governance, 

and the nature of reality itself. Its legacy—stretching from the analytical rigour 

of Nyaya philosophy to the spiritual depth of Vedanta, from Aryabhata’s 

pioneering astronomical insights to the spirited debates at Nalanda, and from 

the surgical genius of Sushruta to India’s remarkable achievements in modern 

space exploration—reflects an uninterrupted continuum of creativity and 

inquiry unparalleled in world history. This book, Bharat's Brain Trust: From 

Nalanda to Nanotechnology, Reclaiming Intellectual Sovereignty, 

captures that continuum with clarity and conviction. It is not merely about 

chronicling milestones of knowledge but about reclaiming the intellectual 

sovereignty that has too often been overshadowed by colonial narratives and 

global hegemonies of thought. True sovereignty lies not only in political or 

economic strength but also in the ability of a society to define, preserve, and 

evolve its own knowledge systems. This volume powerfully reminds us of that 

imperative. 

In today’s world, increasingly shaped by knowledge economies, innovation 

hubs, and digital frontiers, Bharat must rediscover the confidence that once 

made it a beacon of learning for the world. The vision here is both restorative 

and forward-looking. It encourages us to draw inspiration from ancient 

traditions while engaging with the demands of modern science and technology. 

It is in this synthesis—between the contemplative and the scientific, the cultural 

and the technological—that the path toward true self-reliance and global 

leadership lies.  I commend the author(s) for undertaking this timely and 

important endeavour. The book is not merely a historical narrative but a call to 

introspection and action. It invites scholars, students, policymakers, and citizens 

alike to participate in the larger project of rebuilding confidence in Bharat’s 

intellectual traditions while innovating for the future. I am confident that 

Bharat's Brain Trust will inspire dialogue, scholarship, and renewed 

conviction in India’s rightful place as a knowledge power in the 21st century. 
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CHAPTER – 1 

 

A STUDY ON BUILDING SUSTAINABILITY 
THROUGH E-WASTE RECOVERY AND GREEN 

JOB CREATION 
 

Dr. GARGEE BASU 
Assistant Professor, 

School of Law, Brainware University, Barasat, India 

 

 

1. Introduction 

The rapid pace of technological development in recent decades has brought 
about significant transformations in how societies function, communicate, and 
consume. While these advancements have led to improved convenience, 
productivity, and connectivity, they have also resulted in an alarming rise in the 
generation of electronic waste (e-waste). As modern gadgets and digital devices 
become obsolete within increasingly shorter timeframes, their disposal has 
become a pressing concern. This surge in discarded electronic products poses 
serious threats to both the environment and public health due to the presence 
of hazardous materials such as lead, mercury, and cadmium. The improper 
handling and disposal of e-waste contaminate soil, air, and water, thereby 
endangering ecosystems and human well-being, especially in developing nations 
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where regulatory mechanisms are often weak or poorly enforced. 
 
In response to these challenges, the concept of a circular economy has 

gained prominence as an alternative to the traditional linear model of 'take, 
make, dispose.' The circular economy encourages a restorative and regenerative 
approach that prioritizes the extension of product life cycles through practices 
such as recycling, repairing, refurbishing, and reusing. This model aims to 
minimize waste, reduce dependency on virgin raw materials, and promote 
environmental resilience. Furthermore, the shift toward a circular economy is 
creating a new category of employment opportunities, commonly referred to as 
green jobs. These roles are rooted in sustainable practices and serve the dual 
purpose of protecting the environment while promoting inclusive growth. 
Green jobs contribute not only to economic development but also to social 
progress by addressing disparities in access to employment and resources. They 
play an important role in advancing social welfare goals, especially when 
integrated with community-driven initiatives and policies that prioritize 
environmental justice and sustainable livelihoods. 

 
The continual surge in technological innovations has become a defining 

feature of the modern era. While these developments have enhanced various 
aspects of daily life, including communication, education, healthcare, and 
commerce, they have also contributed to a growing environmental burden. One 
of the most critical outcomes of this trend is the exponential increase in 
electronic waste. As consumer demand for the latest electronic products rises, 
older devices are frequently discarded, often without proper disposal or 
recycling methods in place. This uncontrolled accumulation of e-waste presents 
serious hazards, not only to natural ecosystems but also to human health, 
particularly due to the toxic substances contained in many electronic 
components. In countries like India, where waste management systems are still 
evolving, the impact is more severe, affecting informal workers and urban 
communities alike. 

 
To counter these adverse effects, the adoption of the circular economy 

model is gaining momentum. This model focuses on extending the lifespan of 
products and materials through reuse, refurbishment, and recycling, reducing 
the need for continuous extraction of natural resources. Unlike the 
conventional approach that treats waste as the end of a product’s life, the 
circular economy sees waste as a resource that can be reintegrated into the 
production cycle. As this model becomes more widespread, it is giving rise to 
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employment sectors that are environmentally sustainable. These are known as 
green jobs—roles that support ecological preservation while also generating 
economic and social value. Green jobs contribute to reducing unemployment, 
especially among youth and marginalized groups, while also promoting 
practices that support long-term environmental health. Their emergence signals 
a shift towards a more balanced and equitable form of development where 
social welfare, environmental protection, and economic growth go hand in 
hand. 

 

2. E-Waste and The Need for Sustainable Solutions 
Important to mention about the electronic waste, or e-waste that refers to 

discarded electronic devices and components, including mobile phones, 
laptops, printers, televisions, refrigerators, and other household and industrial 
gadgets. As the rate of technological consumption accelerates, the life span of 
such products continues to shorten, leading to an unprecedented accumulation 
of obsolete electronics. When these discarded items are not handled properly, 
they release harmful chemicals such as lead, mercury, cadmium, and brominated 
flame retardants into the environment. These substances can leach into soil and 
groundwater or enter the air through burning, resulting in serious threats to 
public health and ecological systems. 

 
Despite its dangers, e-waste is also a valuable secondary source of materials. 

Many discarded electronics contain precious and rare metals such as gold, silver, 
palladium, copper, and rare earth elements. These materials can be extracted 
through systematic recycling processes, thereby reducing the pressure on 
natural mining operations and conserving finite resources. Unfortunately, in 
countries like India, a large portion of e-waste is handled informally, often by 
untrained workers without protective equipment, posing severe risks to human 
health and limiting the economic potential of proper material recovery. 

 
Integrating strategies like reuse, repair, refurbishment, and recycling into the 

management of e-waste not only limits environmental damage but also 
significantly reduces the need for new raw materials and energy consumption. 
These methods contribute directly to climate action, resource efficiency, and 
sustainable production—all of which are key components of global 
sustainability goals. More importantly, these practices open up new avenues for 
employment in the growing field of green jobs. Jobs in repair workshops, 
certified recycling units, materials recovery facilities, and e-waste auditing 
require skills that are increasingly in demand. This emerging sector supports 
inclusive economic growth by creating livelihoods, especially for urban youth 
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and marginalized communities, while contributing positively to environmental 
protection. 

 
The adoption of circular economy principles in the context of e-waste 

promotes systemic change. Instead of treating electronic products as 
disposable, the circular approach emphasizes designing products for longevity, 
ease of disassembly, and recyclability. It encourages a shift from consumerism 
to a more responsible use of technology. In doing so, it fosters industries based 
on sustainability, which in turn creates stable, dignified employment 
opportunities. Green employment in this context is not only about protecting 
the planet but also about building resilience in communities by providing 
meaningful work aligned with environmental values. 

 

3. Green Jobs: Recycling, Repair, and Innovation. 
The transition towards a circular economy is opening new frontiers in 

employment by fostering a wide range of environmentally sustainable 
occupations commonly referred to as green jobs. These jobs are not only rooted 
in ecological responsibility but also promote social equity by offering 
meaningful work to underrepresented and economically disadvantaged 
populations. Among the most prominent areas of green employment are 
recycling, repair, and innovation—three interconnected sectors that lie at the 
heart of resource efficiency and environmental stewardship. 

 
Recycling plays a pivotal role in recovering valuable materials from 

discarded products, thereby reducing the need for extracting virgin resources. 
Workers engaged in recycling are involved in the collection, segregation, 
dismantling, and processing of waste materials, turning potential pollutants into 
usable raw materials. According to a report by the Central Pollution Control 
Board (CPCB, 2023), India generated around 1.6 million tonnes of e-waste in 
2021-22, a figure that is steadily rising due to increased consumption of 
electronics. However, only approximately 25% of this waste was processed 
through formal recycling channels. The formalization and expansion of this 
sector present significant employment potential. The International Labour 
Organization (ILO) estimates that globally, better waste management and 
recycling practices could create 6 to 20 million new jobs by 2030, with a major 
share in developing countries. 

 
Repair services represent another vital component of green employment. By 

extending the life of electronic and electrical goods, the repair sector reduces 
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the volume of discarded items and delays the need for new production, which 
often involves high energy and material inputs. Repair technicians, mobile 
service centers, and local workshops contribute not only to waste reduction but 
also to affordability, especially for lower-income communities. In India, the 
informal repair economy employs thousands, particularly in urban and peri-
urban areas. For instance, mobile repair markets such as Delhi’s Gaffar Market 
or Kolkata’s Chandni Chowk support hundreds of skilled and semi-skilled 
workers, many of whom come from marginalized backgrounds. Encouraging 
certification and skill development in this sector through schemes like Skill 
India can further enhance the quality and reach of repair services, thus 
generating formal employment while strengthening the culture of maintenance. 

 
Innovation, meanwhile, drives the evolution of green jobs by introducing 

sustainable technologies and business models. This includes the development 
of modular product designs, eco-friendly manufacturing processes, digital 
platforms for product lifecycle tracking, and startups working on upcycling and 
materials recovery. Globally, countries like Germany and the Netherlands have 
integrated innovation-led green jobs into their national employment strategies, 
especially within the context of the European Green Deal, which aims to make 
Europe climate-neutral by 2050. In India, emerging enterprises like Attero 
Recycling and Karo Sambhav are innovating in the field of e-waste management 
by using advanced recovery technologies and closed-loop systems. These firms 
not only contribute to environmental goals but also create high-skill jobs in 
engineering, data analytics, supply chain management, and environmental 
compliance. 

 
The significance of these sectors goes beyond environmental protection. 

They address the broader goals of social welfare and economic inclusion by 
generating jobs that are accessible, skill-building, and sustainable in the long 
term. For communities that are often excluded from mainstream employment, 
such as women, youth, and workers in the informal sector, green jobs offer a 
pathway to economic stability and dignity. Moreover, these jobs resonate with 
the values of social work—community development, social justice, and 
ecological balance—by fostering work that improves both livelihoods and the 
environment. In conclusion, expanding green employment in recycling, repair, 
and innovation can help India and other nations meet their environmental 
targets while simultaneously advancing inclusive economic growth. Public 
policies that invest in training, technology, and infrastructure for these sectors 
are essential to fully realize their potential in creating a just and sustainable 
future. 
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4. Social Work and The Circular Economy. 
Social work holds a central place in advancing the goals of the circular 

economy by bridging the gap between environmental sustainability and social 
equity. Traditionally focused on promoting social justice, community well-
being, and inclusive development, the role of social workers has now expanded 
to include active participation in ecological initiatives. By facilitating community 
involvement, raising awareness about environmental issues, and promoting skill 
development in sustainable sectors, social work contributes to making the 
transition to a circular economy more inclusive and impactful. 

 
One of the key ways in which social work intersects with the circular 

economy is through education, training, and capacity-building programs 
targeted at marginalized and vulnerable populations. In many parts of the world, 
social workers are involved in designing and delivering vocational training in 
areas such as e-waste management, electronics repair, upcycling, and sustainable 
material handling. These programs not only equip individuals with the technical 
skills needed for employment in green sectors but also enhance their sense of 
agency and participation in ecological restoration. In India, initiatives under the 
Deen Dayal Upadhyaya Grameen Kaushalya Yojana (DDU-GKY) and Skill 
India Mission have introduced green skill development modules, helping rural 
youth access jobs in sectors such as renewable energy installation, organic 
farming, and waste segregation. 

 
Globally, several innovative models are integrating social work with circular 

economy principles to promote both environmental and social outcomes. For 
instance, the Restart Project in the United Kingdom organizes community 
repair events, where individuals can bring broken electronics and learn to fix 
them with the help of volunteers and technicians. This model not only extends 
product lifecycles but also creates spaces for community learning and 
collaboration, aligning with the values of empowerment and inclusion. 
Similarly, in the Netherlands, the Westerpark Circulair initiative combines social 
reintegration with circular design by employing people with limited job 
prospects to work in reuse centers, repair shops, and sustainable construction 
projects. These programs reduce material waste while offering stable, 
meaningful employment. 

 
In India, organizations such as Chintan Environmental Research and 

Action Group are working with informal waste pickers to formalize their work, 
provide health and safety training, and integrate them into structured recycling 
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programs. This not only enhances the dignity and income of waste workers but 
also strengthens the efficiency of urban waste management systems. By 
collaborating with municipal authorities and corporate partners, such programs 
demonstrate how social work can act as a vital connector between policy, 
industry, and grassroots action. 

 
In Latin America, the Reciclaje Inclusivo (Inclusive Recycling) program, 

active in countries like Brazil, Colombia, and Peru, integrates waste pickers into 
formal recycling chains through cooperatives and public-private partnerships. 
Social workers involved in these programs provide support in organizing, 
negotiating contracts, and advocating for policy changes that protect the rights 
and livelihoods of informal workers. This inclusive model ensures that the 
economic benefits of recycling are shared fairly while contributing to resource 
conservation and waste reduction. 

 
By embedding social equity into environmental action, social workers help 

ensure that the circular economy is not just an economic or environmental shift, 
but a societal transformation. They play a critical role in addressing structural 
inequalities that may otherwise exclude marginalized communities from green 
employment opportunities. Furthermore, social work contributes to shaping 
sustainable consumption patterns by encouraging behavioural change at the 
household and community levels. 

 
In conclusion, the integration of social work into circular economy 

frameworks enhances the effectiveness and fairness of environmental 
transitions. By creating pathways for disadvantaged populations to participate 
in green sectors—such as recycling, repair, sustainable manufacturing, and 
renewable energy—social work strengthens both the social and ecological fabric 
of communities. As the world moves towards more sustainable models of 
development, the contributions of social work will be essential in building 
systems that are not only environmentally sound but also socially just. 

 

5. Impact and Long-Term Sustainability 
The adoption of circular economy principles in the management of 

electronic waste has the potential to bring about profound and lasting 
transformations across environmental, economic, and social dimensions. By 
shifting from a linear ‘produce-use-dispose’ model to a system that values 
resource efficiency, repair, and recycling, societies can mitigate the harmful 
effects of unchecked consumption and waste generation. The benefits of this 
shift are not limited to ecological outcomes—they extend to human health, 



BHARAT BRAIN TRUST 

 

 

 

 

 

   

8 

employment, urban planning, and inclusive growth. 
 
Firstly, circular approaches reduce environmental degradation by 

minimizing the need for raw material extraction and lowering the volume of 
waste that ends up in landfills or informal dumping grounds. This is especially 
important in countries like India, where urban waste accumulation contributes 
significantly to soil and water pollution. For example, the e-waste management 
initiatives in Bengaluru have helped reduce the amount of hazardous waste 
entering the environment by promoting partnerships between local authorities, 
formal recyclers, and community workers. These efforts have led to cleaner 
surroundings and reduced toxic exposure for informal waste pickers. 

 
Secondly, these practices promote the efficient use of resources, ensuring 

that valuable metals such as gold, copper, and lithium are recovered and 
reintroduced into production cycles. In Japan, the Tokyo 2020 Olympic medals 
were crafted entirely from recycled metals sourced from discarded electronic 
devices, collected nationwide. This project exemplified how resource circularity 
can be scaled up into national initiatives, simultaneously fostering awareness 
and reducing environmental impact. 

 
Thirdly, improved e-waste handling significantly enhances public health, 

particularly for those working in waste collection, dismantling, and recycling. In 
places where e-waste is informally processed—often through open-air burning 
or acid baths—communities face severe health risks. Introducing protective 
technologies, formal processing units, and training for safe handling can reduce 
these risks. In Ghana’s Agbogbloshie e-waste dump, one of the largest in the 
world, international partnerships have begun introducing safe recycling 
equipment and community health programs to counter decades of 
environmental neglect. 

 
The circular economy also strengthens local economies by creating new 

streams of employment, entrepreneurship, and innovation. Small and medium 
enterprises (SMEs) play a crucial role in this process by offering services in 
repair, resale, recycling, and upcycling. In India, start-ups like Karo Sambhav 
and Reco have developed models that support traceable, accountable e-waste 
collection and processing, providing jobs for both skilled and semi-skilled 
workers, and bringing visibility and dignity to the sector. 

 
Moreover, circular practices contribute directly to the achievement of 
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