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MESSAGE 
It was a great honour and privilege for me to serve as the Chief Guest at the 3rd International 

Conference on Climate Change and Environmental Protection (ICCEP–2026) & International Award 

Ceremony Prajna – 2026, held on 4-5 June 2026, organized by the SIDVI Foundation. I extend my 

sincere appreciation to the organizers, keynote speakers, researchers, academicians, environmental 

professionals, industry experts, and students whose active participation contributed to the success of 

this significant international conference. 

The conference successfully provided a multidisciplinary platform for scholarly discussions on some 

of the most pressing environmental challenges facing the world today. Through thought-provoking 

keynote addresses, technical sessions, and research presentations, participants explored innovative 

approaches to climate change mitigation and adaptation, environmental conservation, sustainable 

development, biodiversity protection, renewable technologies, and responsible resource management. 

The conference effectively promoted meaningful dialogue and collaboration among researchers from 

diverse scientific and professional backgrounds. 

The papers presented during the conference and compiled in this volume of proceedings represent 

valuable scholarly contributions to the growing body of knowledge on climate change and 

environmental sustainability. They encompass a broad spectrum of contemporary themes, including 

sustainable development, ecosystem conservation, environmental governance, green technologies, 

renewable energy, climate resilience, geospatial applications, environmental education, and 

interdisciplinary scientific research. Collectively, these studies provide practical insights, innovative 

methodologies, and evidence-based recommendations that can support informed policy formulation, 

technological innovation, and sustainable development initiatives. 

I greatly appreciated the high quality of the research contributions presented by both established 

scholars and emerging researchers. The proceedings reflect scientific rigor, originality, and a strong 

commitment to addressing global environmental challenges through collaborative and 

multidisciplinary research. The diversity of topics demonstrates the importance of integrating 

knowledge across disciplines to develop sustainable and resilient solutions for present and future 

generations. 

The successful organization of ICCEP–2026 once again demonstrated the commitment of the SIDVI 

Foundation to promoting research excellence, international academic collaboration, and 

environmental awareness. By bringing together experts from academia, industry, research 

institutions, and the wider community, the conference strengthened professional networks and 

encouraged the exchange of ideas that will continue to inspire future research and innovation. 

I congratulate the organizing committee for the successful conduct of the conference and for the 

publication of these proceedings. I also commend all authors whose research contributions have 

enriched this volume. I am confident that the papers published herein will serve as a valuable 

resource for researchers, educators, policymakers, and practitioners, while stimulating further 
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interdisciplinary research and collaborative efforts toward building a more sustainable and 

environmentally responsible future. 

With my best wishes for continued excellence in research, innovation, and environmental 

stewardship. 

Dr. Rania Lampou, Chief Guest 

ICCEP–2026 

3rd International Conference on Climate Change and Environmental Protection 

SIDVI Foundation 
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MESSAGE 
It is my great pleasure to present the Conference Proceedings of the International Conference on 

Climate Change and Environmental Protection – 2026. This volume brings together valuable 

research and innovative ideas from academicians, researchers, industry professionals, and students 

who are committed to addressing some of the most pressing environmental challenges of our time. 

Climate change, pollution, resource depletion, and biodiversity loss demand urgent and collective 

action. Achieving the Sustainable Development Goals (SDGs) requires not only scientific 

advancements but also interdisciplinary collaboration, responsible innovation, and effective policy 

implementation. In this context, the research presented in these proceedings highlights practical and 

sustainable solutions for environmental protection and climate resilience. 

The conference also recognizes the growing role of Artificial Intelligence (AI) in advancing 

environmental sustainability. AI-driven technologies are transforming areas such as climate 

modelling, water and air quality monitoring, waste management, renewable energy optimization, 

precision agriculture, and disaster prediction. When combined with scientific knowledge and 

sustainable practices, AI has the potential to accelerate informed decision-making and create smarter 

solutions for protecting our planet. 

I sincerely thank all the authors, reviewers, organizing committee members, keynote speakers, and 

participants for their valuable contributions and support. I hope these proceedings inspire further 

research, innovation, and meaningful collaborations that contribute to a cleaner environment, 

sustainable development, and a resilient future for generations to come. 

Dr. Pawanjeet Kaur 

Editor 

International Conference on Climate Change and Environmental Protection – 2026 
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MESSAGE 

Khet Bachao Abhiyan (Save the Field Campaign): Healthy Soil, Better Yields, Prosperous 
Farmers 

Vikas Kumar, Amrit Kumar Paul, K.N. Singh, Wasi Alam and Md Yeasin 
ICAR – Indian Agricultural Statistics Research Institute, Delhi 

Corresponding author email: vikas.kumar1@icar.org.in 

Introduction: Government of India has launched the nationwide Khet Bachao Abhiyan from 1–30 
June 2026 under the leadership of Hon’ble Union Minister for Agriculture and Farmers’ Welfare, Shri 
Shivraj Singh Chouhan. The campaign is formally inaugurated on 1 June 2026 from Ramsiya Village, 
Raisen District, Madhya Pradesh, with the objective of promoting sustainable agriculture, balanced 
fertilizer use, soil health improvement, resource conservation, and enhancement of farmers’ income. 
The campaign is implemented through a coordinated effort involving the Department of Agriculture 
and Farmers Welfare (DA&FW), Department of Agricultural Research and Education (DARE), Indian 
Council of Agricultural Research (ICAR), Krishi Vigyan Kendras (KVKs), State Agriculture 
Departments, State Agricultural Universities (SAUs), Farmer Producer Organizations (FPOs), 
Panchayati Raj Institutions, NABARD, commercial banks, extension agencies, and progressive farmers. 

Major Activities for month long campaign in June 2026 

1. Awareness and Farmer Mobilization: In this, the extensive awareness campaigns are to be 
conducted across villages to educate farmers on the principles of “Less Fertilizer, Right Fertilizer and 
Right Advice”. Village meetings, farmer interactions, field visits, awareness rallies, exhibitions, and 
group discussions are organized to promote scientific nutrient management and sustainable farming 
practices. 

2. Demonstrations and Field-Level Interventions: Large-scale field demonstrations will be 
organized across the country showcasing Integrated Nutrient Management (INM), Integrated Pest 
Management (IPM), Integrated Disease Management (IDM), Natural Farming Practices etc to present 
practical benefits of scientific and resource-efficient agriculture under local field conditions. 

3. Soil Health Management: The campaign emphases on restoration and maintenance of soil health 
for farmers’ encouragement to adopt soil test-based fertilizer recommendations to improve nutrient 
use efficiency and reduce cultivation costs. 

4. Promotion of Green Manuring: ICAR Institutes, KVKs and State Departments promote the 
cultivation of green manure crops, particularly Dhaincha (Sesbania spp.), to improve soil organic 
carbon, enhance nutrient availability, and reduce dependency on chemical fertilizers. 

5. Water Conservation and Efficient Irrigation: Awareness programmes and demonstrations are 
organized on Rainwater harvesting, Micro-irrigation systems, Laser land levelling etc. These 
interventions are aimed to conserve water resources and improve crop productivity under changing 
climatic conditions. 
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6. Climate-Resilient Agriculture: Farmers are sensitized on climate-smart agricultural practices 
including Stress-tolerant crop varieties, Weather-based crop planning, Drought and flood 
management measures etc 

7. Crop Protection and Surveillance: District-level surveillance mechanisms are strengthened for 
monitoring pest and disease incidence. Regular advisories are issued regarding Pest forecasting, 
Disease surveillance, Integrated Pest Management and Timely plant protection measures. These 
efforts are expected to help in improvement of preparedness against emerging pest outbreaks and 
climatic stresses. 

8. Capacity Building Programmes: Training programmes will organized for Input dealers, 
Cooperative society members, Panchayat representatives, FPO members, Extension personnel, 
Progressive farmers and Custom Hiring Centre operators. The trainings are focused on balanced 
fertilizer use, soil health management, climate resilience, natural farming, and sustainable agricultural 
practices. 

9. Digital Advisory and Information Dissemination: Digital platforms are extensively utilized for 
dissemination of Weather-based agro-advisories, Pest and disease alerts, Crop management 
recommendations, Mobile-based advisory services and Precision agriculture technologies. 

10. Financial Inclusion and Institutional Support: Banks, NABARD, and other financial institutions 
actively supports the campaign through Expansion of Kisan Credit Card (KCC) coverage, Awareness on 
crop insurance schemes, Facilitation of institutional credit, Strengthening linkages between banks and 
farmer organizations. Efforts are made to ensure timely access to financial resources for farming 
operations. 

Stakeholder Participation: More than 1,600 multidisciplinary teams worked across districts to 
facilitate campaign implementation and farmer outreach activities. 

Key Outcomes and Emerging Impacts: The campaign has contributed towards Increased awareness 
regarding balanced fertilizer use, Improved understanding of soil health management practices, 
Enhanced adoption of Integrated Nutrient Management techniques, Greater interest in natural 
farming and green manuring, strengthened crop surveillance and advisory systems, Improved 
awareness regarding climate-resilient agricultural technologies etc 

Monitoring and Review: Regular monitoring is undertaken through State and District Coordination 
Committees. ICAR Institutes, KVKs, and State Departments submitted periodic progress reports 
documenting activities, outreach, demonstrations, training programmes, and farmer participation.  

Conclusion 
The movement of Khet Bachao Abhiyan is made as a significant national initiative for promoting 
sustainable and resource-efficient agriculture. The campaign is expected to successfully mobilize 
farmers and stakeholders across the country to adopt scientific farming practices aimed at improving 
soil health, conserving natural resources, reducing input costs, and enhancing farm productivity. 
Continued follow-up, monitoring, and convergence with ongoing government schemes will be 
essential for sustaining the momentum generated during the campaign and achieving long-term 
agricultural sustainability and farmer prosperity. 
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Prof A Srinivasa Rao, 

Senior S&T Scientist at AYR 
Studios, Bethesda, MD 20817 USA 

 

Dr Dickson Adom 

Educational Innovations in Science 
and Technology 

Kwame Nkrumah University 
of Science and Technology, 

Ghana 

 

Dr. Rania Lampou 

Greek Ministry of Education, Greece 

 

Mr Nagababu Abbaraju 

President, SSRD, 
SIDVI Foundation, HYD 

  
Distinguished International Speaker 

Prof A Srinivasa Rao, 

Senior S&T Scientist at AYR 
Studios, Bethesda, MD 20817 USA 

https://us06web.zoom.us/j/6608170007?pwd=ZRGQb2ExPCPpK12L2w9V0P42XQqi9x
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Associate Professor 

(Environmental Education) DEE, 
National Institute of Education, 

NCERT, New Delhi 
 

Dr. Vikas Kumar 
Senior Scientist, ICAR- Indian 
Agricultural Statistics 
Research 

Institute, New Delhi 

Dr. Gandhi N 
Scientist - C, Head, research 
and development, MetAgro 
Pvt Ltd, 

  Hyderabad & 
Hon. Prof. at Department of Basic 
Science, Green Fields Institute of 
Agriculture Research and Training, 
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Publishing Partner 
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River Pollution - Brief Introduction 

Announcement of SIDVI’s Special Awards 

 
BEST ENVIRONMENTALIST AWARD 2025 

 

Dr. Vikas Kumar 

Senior Scientist, ICAR- Indian Agricultural Statistics Research Institute, New Delhi 

TECHNOLOGICAL INNOVATION AWARD 
 

Dr. Pawanjeet Kaur 
Assistant Professor (Chemistry), School of Mechatronics Engineering, 

Symbiosis Skills and Professional University, Pune, Maharashtra, India 

SENIOR SCIENTIST AWARD 
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07.30PM 

ICCEP202606001 

Population Explosion in Urban 
Agglomeration and Its Impact on Climate 
Change: Need for a Sustainable Policy – A 
Study of Kolkata 

Soumalya Ghosh, 

Ph. D Research Scholar, Dept. of 
Political Science, University of North 

Bengal, Darjeeling, West Bengal, 
742133, Mob-8653467983, email: 

soumalyaghosh2019@gmail.com 
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Regulatory Approaches to Environmental 
Sustainability in Aerospace Engineering 

Gia Mehta and Pawanjeet 
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Emission: A Critical Review 

Dr Rubina Sahin 

Department of Basic Science & 
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Recent Advances in Supercapacitor Material 
Technologies and Future Perspectives 
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1 Department of Physics, University 

of Mumbai, India – 400 098 
2 School of Mechatronics 
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Prathibha2 1Research Scholar, 

Department of Zoology, Yuvaraja’s College, 
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2Professor, Department of 
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Graphene-Based Functional Materials 

for Flexible Electronics, Wearables, and 
Smart Antenna Systems 

Dr Vagish Kumar Jha 
University Department of Physics, Lalit 
Naraan Mithila University, Darbhanga, 
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INVITED TALK 
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Environmental pollution and food security: 

Mechanisms of crop damage from air, soil 

and water contaminants 
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1. Department of Crop Physiology, 
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Research & 

Training, Hyderabad, Telangana 
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Central University, Motihari 

2 Head 

Department of Management Sciences, 
Mahatma Gandhi Central University, Motihari 
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Abstract 
The rapid growth of urban populations has emerged as one of the most significant challenges confronting 
contemporary cities, particularly in developing countries. Kolkata, one of India’s largest urban 
agglomerations, has experienced substantial demographic expansion over the last few decades due to 
natural population growth, rural-to-urban migration, and economic concentration. This population 
explosion has intensified pressure on urban infrastructure, housing, transportation, water resources, waste 
management systems, and energy consumption, thereby contributing significantly to environmental 
degradation and climate change. The present study seeks to examine the relationship between population 
growth in the Kolkata Urban Agglomeration and its impact on climate change while exploring the necessity 
of sustainable policy interventions for ensuring ecological resilience and urban sustainability. 

The study is theoretically grounded in Urban Political Ecology (UPE) and the Sustainable Development 
Framework. Urban Political Ecology provides a critical understanding of how socio-political and economic 
processes shape urban environmental transformations and inequalities. Simultaneously, the Sustainable 
Development Framework, particularly the principles embodied in the United Nations Sustainable 
Development Goals (SDGs 11 and 13), offers an analytical lens to evaluate urban sustainability and climate 
action. Together, these frameworks facilitate an examination of the complex interactions between 
population dynamics, urban governance, environmental stress, and climate vulnerability. 

The research is guided by the following objectives: (1) to analyze the trends and patterns of population 
growth in Kolkata Urban Agglomeration; (2) to assess the impact of population expansion on climate-related 
environmental indicators such as air pollution, urban heat island effects, waste generation, and carbon 
emissions; (3) to evaluate existing urban and environmental policies aimed at addressing climate 
challenges; and (4) to propose sustainable policy measures for climate-resilient urban development. 

 

The study addresses the following research questions:  

(1) How has population growth transformed the socio-environmental landscape of Kolkata?  

(2) What are the major climate-related consequences of rapid urban population expansion in the city?  

(3) To what extent have existing urban governance mechanisms and environmental policies been effective 
in mitigating these impacts?  

(4) What sustainable policy strategies can be adopted to balance urban growth and environmental 
sustainability. 
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Abstract 
In the growing climate issues due to urbanization, technological innovations in water and sanitation are 
essential for sustainable water management and public healthcare. Recent advancements in this sector 
include smart water management systems like energy-efficient desalination, atmospheric water generation, 
UV, and electrochemical purification, etc. for the energy efficient removal of pollutants. The modern water 
treatment approaches like Nano purification and MOFs are cost-effective and appropriate in removing of 
chemical, and biological contaminants, alongside reducing environment impact. Sanitation technologies like 
decentralized wastewater treatment systems, ecofriendly and low-water toilets, and sewer sludge 
management, have made waste handling safer, affordable, and sustainable, especially in rural areas where 
proper sewer systems are not accessible. By resource recovery and reuse, the wastewater can be treated to 
generate energy, purified water and for agricultural uses, supporting circular economy. This paper provide 
the causes and challenges observed in wastewater management and sanitation and how modern systems 
are efficient and sustainable in exterminating these crises. 

 

Keywords: Clean Water and Sanitation, Technological Innovations, Sustainable water management, 
Electrochemical purification, Nanotechnology. 
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Abstract 
 Every year on June 5, World Environment Day reminds us that protecting nature is a shared responsibility. 
The 2026 theme _“Inspired by Nature. For Climate. For Our Future”_ calls on governments, businesses, 
scientists, and citizens to recognize that the solutions to our climate crisis already exist in the natural world 
around us. From forests that absorb carbon and cool cities, to wetlands that buffer floods, to renewable 
energy systems modeled on natural processes, ecosystems are our strongest allies against climate change. 
Yet these systems are under threat from pollution, biodiversity loss, and unsustainable development. This 
conference convenes voices across sectors to share practical action: how we can restore landscapes, 
reimagine infrastructure, reform policy, and reshape lifestyles to be climate-aligned and nature-positive. The 
message is urgent — *Now For Climate* — because the tools are in our hands and the time to act is now. Our 
future depends on the choices we make today. Let us choose to be inspired by nature. 

 Keywords: Climate action, Sustainability, Ecosystem restoration, World Environment Day 2026, Nature-
positive. 
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Abstract 
As we know, the aerospace sector faces a challenge: balancing global air travel growth with the need to 
reduce carbon emissions to zero by 2050. This paper looks at the rules that govern sustainability in 
aerospace engineering. It analyzes how international and regional rules are driving technology. We look at 
the roles of the international civil aviation organizations, carbon offsets and reduction schemes for 
international aviation, the European Union's ReFuelEU, aviation initiative, and new federal aviation 
administration standards. We see how these rules are changing the way aircraft are designed, made, and 
managed. We look at what it means for engineers to follow these rules. This includes using sustainable 
aviation fuels, making aircraft lighter with new materials, developing new propulsion systems that use 
electricity and hydrogen, and making air traffic management more efficient. Therefore, there is a challenge 
with which the aerospace sector has to deal, which is that it has to balance the need to protect the 
environment with the need to make money and keep people safe. The paper says that the world needs to 
agree on standards so that the market does not get fragmented. It concludes that having predictable rules is 
not just something that the aerospace sector has to do, but it is also necessary for the development of new 
sustainable aviation technology. The aerospace sector and sustainable aviation technology are of great 
importance. 

Keywords: Aerospace Engineering, Environmental Regulation, Sustainable Aviation Fuel, ReFuelEU, 
Propulsion Systems. 
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Abstract 
Fluoride is a naturally occurring element; however, anthropogenic activities have significantly increased 
fluoride emissions into the atmosphere, creating localized air pollution problems in several industrial 
regions of India. Major sources of airborne fluoride include aluminum smelters, phosphate fertilizer plants, 
brick kilns, coal-fired thermal power stations, glass and ceramic industries, and other fluoride-utilizing 
manufacturing units. During industrial operations, fluoride is released primarily as hydrogen fluoride (HF), 
silicon tetrafluoride (SiF₄), and particulate fluorides, which can be transported through the atmosphere and 
deposited on soil, vegetation, and water bodies. Studies have identified aluminum smelting and phosphate 
fertilizer industries as the most significant industrial contributors to fluoride emissions, with occupational 
exposure causing respiratory, skeletal, and non-skeletal health effects among workers. In India, the 
extensive use of phosphate fertilizers further contributes to environmental fluoride loading; commercial 
phosphate fertilizers contain approximately 0.14–1.33% fluoride by weight, resulting in an estimated 
fluoride input of about 127,650 ± 14,550 tonnes annually into agricultural soils. Globally, brick production ( 
1.8 millions tonnes F- / year), phosphate fertilizer manufacturing (0.07-0.10 million tonnes F- / year), coal 
combustion(0.2-0.3 million tonnes F- / year), and aluminum smelting (0.041 million tonnes F- / year) are 
recognized as major anthropogenic sources of atmospheric fluoride emissions. Excessive fluoride exposure 
through inhalation and environmental deposition can adversely affect human health, vegetation, livestock, 
and ecosystem integrity. Although environmental regulations and pollution-control technologies such as wet 
scrubbers have reduced fluoride emissions in organized industries, monitoring and enforcement remain 
inadequate in many developing regions. This review critically examines the sources, pathways, 
environmental impacts, health implications, and mitigation strategies associated with fluoride-related air 
pollution in India. The study emphasizes the need for stricter emission standards, continuous environmental 
monitoring, adoption of cleaner production technologies, and comprehensive policy interventions to 
minimize fluoride emissions and safeguard environmental and public health 

Keywords: Fluoride emission, Air pollution, Hydrogen fluoride, Aluminum smelters, Phosphate fertilizer 
industry, Environmental health, Industrial pollution, India 
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Abstract 
Supercapacitors (SCs) are nowadays emerging as one of the most promising electrochemical energy storage 
devices, bridging the performance gap between conventional capacitors and batteries. The traits like power 
density, faster charge-discharge kinetics, and outstanding cycle life make them essential for applications 
ranging from electric vehicles and renewable energy storage to wearable/flexible electronics and IoT 
devices. This paper comprehensively examines the recent advances in supercapacitor electrode materials — 
encompassing carbon-based materials (activated carbon, graphene, carbon nanotubes, etc.), transition metal 
oxides and chalcogenides, conducting polymers, metal-organic frameworks (MOFs), and the novel emerging 
class of MXenes. The role of electrolyte engineering such as use of various ionic liquids, redox-additive 
electrolytes, and solid-state/gel polymer electrolytes, are critically discussed. Special importance is placed 
on hybrid and asymmetric supercapacitor architectures that overcome the inherent trade-off between 
energy and power density. This paper further highlights flexible and wearable device configurations, micro-
supercapacitors, and self-healing designs. Finally, persistent challenges related to energy density, scalability, 
cost, and long-term stability are assessed alongside prospects for next-generation supercapacitor 
technologies. 

 

Keywords: Supercapacitors; Electrode Materials; MXenes; Graphene; Metal-Organic Frameworks; Hybrid 
Supercapacitors; Energy Storage; Flexible Electronics 
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Abstract 
 

Ants are considered as one of the most diverse, abundant, easily found, widely distributed and ecologically 
significant groups of organisms on earth that are nearly ubiquitous in terrestrial ecosystems. The study was 
undertaken to document the diversity of ants at different altitudinal gradients of Bookanabetta Hill of 
Hassan District, as there was no adequate information pertaining to diversity of ants at different altitudinal 
gradients and its record was limited. Study area's altitude varies from 620 to 1240 meters above sea level 
(m.a.s.l.). The study area was categorized into three altitudinal ranges: Range I or lower altitudinal range (B). 
Range II or middle altitudinal range and (C). Range III or higher altitudinal range. This categorization was 
done on the basis of vegetation composition and types of forests along altitude. The present study was 
carried out during January to December 2024. We sampled ants by employing intensive all-out-search 
method. Collected ant specimens were identified; the checklist was prepared. The sampled specimens 
representing 20 species belonging 12 genera and four subfamilies. The most diverse subfamily was 
Myrmicinae (5 genera with 7 species), followed by Formicinae (3 genera with 7 species) and Ponerinae (5 
genera with 4 species). The lowest number of species belonged to the Pseudomyrmicinae (1 genus with 2 
species). Among the sampled genera, one which showed the highest number of species representation was 
Camponotus with 4 species. Few ant genera are Crematogaster and Pheidole of Myrmicinae, Camponotus 
and Polyrhachis of Formicinae and Leptogenys of Ponerinae are dominant at different altitudes of the study 
area. The study also provides a comprehensive inventory of the local ant fauna and an initial baseline of 
species for future research in this area. 

Keywords: Ant, Diversity, altitude, Formicinae, Gradients, Species 
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Abstract 
In today’s world where geopolitics, war prone scenarios and industrialization bring with it major challenges 
such as climate change, natural resource depletion, pollution, and ecosystem degradation, it is the need of 
the hour is to search and implement innovative approaches for environment sustainability. In this regard, 
technologies such as artificial intelligence (AI), internet of things (IoT), and advanced data analytics are 
rapidly transforming our capacity to protect the natural environment through intelligent monitoring, 
predictive decision-making, and efficient resource management. 

Real time environmental data collection is possible with IoT-enabled sensor networks. Advanced data 
analytics techniques can help to process large and complex datasets for categorization and identification of 
observed trends, anomalies, and sustainability indicators. AI algorithms can further enhance these 
capabilities by providing predictive modeling, automated control systems, and optimization strategies that 
improve operational efficiency and reduce environmental impacts. The combined impact of these 
technologies can actualize the development of smart and sustainable ecosystems. These technologies when 
integrated form an intelligent feedback loop capable of driving measurable sustainability outcomes.  

This paper examines the critical transition of specific sensor networks from passive observation to active, 
automated pollution reduction across four environmental domains. In the energy sector, we explore how 
Phasor Measurement Units can shift from simply monitoring grid stability to actively automating load 
transfers toward renewable generation peaks, thereby reducing reliance on polluting fossil-fuel plants. In 
agriculture, we propose that capacitive soil-moisture and Nitrogen, Phosphorus, Potassium sensors must 
evolve to trigger automated, micro-dosed fertilizer interventions, eliminating toxic chemical runoff at the 
source. For aquatic ecosystems, we highlight the need for Conductivity, Temperature, Depth and 
electrochemical sensors to move beyond long-term climate profiling to automatically deploying containment 
booms or autonomous interception vessels before contaminants spread. Finally, in urban environments, we 
examine how Optical Particle can advance from reactive air-quality mapping to directly controlling urban 
infrastructure, such as triggering dynamic traffic diversions and smart-building Full form HVAC filtration to 
actively lower emissions. While these sensing technologies are increasingly mature, establishing a trusted, 
autonomous closed-loop system for planetary-scale physical intervention remains a central challenge.  
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Abstract 
To teach environment protection, classroom teaching is limited and not enough. Now- a - days  social media 
emerged as significant contributor in developing awareness. This is said like this so because, it reaches 
broader audiences, engages students and teachers alike. makes students ànd teachers active advocates of 
environment. (Teachers.Institute) 

 

Objectives:  

1. What is the role of schools functions in serving the community as laboratories in environment 
sustainability. 

2. The concepts related environment  can be taught in classroom 

3. Role of NGO in environment protection change of attitude of people towards Environment  , Protection.  

4. To discuss why Air, water, trees, and bio diversity is undergoing change. 

India is the hub of ancient ecological tradition, yet weakened by environment degradation.  Our Indian 
society and it's natural environment intertwined.  Nature is livelihood to its dwellers.Yet continuous 
industrialisation , urbanisation , unsustainable consumption, resulted in imbalanced relationship. The 
concrete statistics show that 19% of tree cover has been lost since the start of this century.fresh water 
biodiversity in india has declined by 84%, over  63  cities are polluted, they are worlds most polluted cities, 
located in India. Thus they are resulting in damaged health, reduced agriculture productivity , rising 
inequality.   

   UNESCO defines, Environmental Education (EE) as vital in imparting an inherent respect for nature among 
society and in Enhancing public environmental awareness. The environment protection is not single subject 
but can be educated life long, can be integrated and discussed in tune with biology, social science, 
economics,  culture etc. 

In India, all citizens need environmental consciousness; this can be done by education which is the primary 
vehicle of our community. They not only need information but an attitude to understand read and reflect on 
the text, news paper articles, T.V shows, to evaluate environmental challenges and demonstrate genuine 
concern for sustainable development.  

Keywords: environment. Urbanisation, Non -Gazeted organisation, agriculture 
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Abstract 
 

Sustainable development refers to development that meets present needs without compromising the ability 
of future generations to meet their own needs. 

The Sustainable Development Goals (SDGs), adopted by the United Nations in 2015, provide a 
comprehensive framework for addressing global challenges such as poverty, hunger, inequality, climate 
change, environmental degradation, and social injustice.  

With the target year of 2030 approaching, the world faces increasing pressure to accelerate progress toward 
achieving these goals.  

While significant efforts have been made by governments, organizations, and communities, the pace of 
implementation remains inadequate in many regions. Therefore, strict implementation of the SDGs has 
become an urgent necessity. 

Effective realization of the SDGs requires strong policy enforcement, adequate financial investments, 
technological innovation, institutional accountability, and active public participation.  

Sustainable development cannot be achieved through isolated actions; it demands coordinated efforts 
among governments, educational institutions, industries, civil society, and individuals.  

Particular emphasis must be placed on climate action, quality education, clean energy, responsible 
consumption, gender equality, and sustainable economic growth to ensure balanced progress across all 
sectors. 

Strict implementation of the SDGs is essential not only for addressing present challenges but also for 
safeguarding the interests of future generations.  

By strengthening monitoring mechanisms, promoting awareness, encouraging partnerships, and integrating 
sustainability into development planning, societies can move closer to achieving inclusive and resilient 
growth.  

The SDGs represent a global commitment to creating a more equitable, prosperous, and environmentally 
sustainable world. Their effective implementation is no longer a choice but a critical requirement for 
ensuring long-term human well-being and planetary health. 

Keywords: Sustainable Development Goals (SDGs), Sustainable Development, Climate Action, Inclusive 
Growth, Environmental Governance, Policy Enforcement, Social Equity, Agenda 2030. 
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                                                   Abstract 
The global transition toward sustainable energy systems represents one of the most significant scientific and 
technological challenges of the twenty-first century. Escalating energy demands, climate change, and the 
depletion of fossil fuel reserves have intensified the search for clean, efficient, and renewable energy 
alternatives. Chemistry occupies a pivotal position in this transition by providing molecular-level insights 
and innovative solutions for energy generation, storage, conversion, and conservation. Recent advances in 
materials chemistry, electrochemistry, catalysis, nanotechnology, and green chemistry have accelerated the 
development of high-efficiency solar cells, next-generation batteries, hydrogen production technologies, fuel 
cells, and carbon capture and utilization systems. Furthermore, sustainable chemical processes contribute 
significantly to reducing greenhouse gas emissions and improving resource efficiency across industrial 
sectors. This article critically examines the role of chemistry in shaping a low-carbon energy economy, 
highlighting contemporary advancements, emerging challenges, and future research directions. The 
integration of chemical innovation with renewable energy technologies is essential for achieving global 
sustainability goals, ensuring energy security, and fostering environmentally responsible economic 
development. As nations strive to meet net-zero emission targets, chemistry will continue to serve as a 
fundamental driver of technological progress and sustainable energy transformation. 

Keywords: Sustainable Energy, Renewable Energy, Hydrogen Economy, Energy Storage. 
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Abstract 
Graphene, a two-dimensional carbon allotrope with exceptional electrical, mechanical, and thermal 
properties, has emerged as a disruptive material for flexible electronics, wearable technologies, and next-
generation smart antenna systems. Its ultrahigh carrier mobility, superior mechanical flexibility, optical 
transparency, and high surface-to-volume ratio make it uniquely suitable for deformable and conformal 
devices. This paper presents a comprehensive analysis of graphene-based functional materials, focusing on 
their fabrication, material characteristics, integration techniques, and application-specific performance in 
flexible circuits, electronic textiles, bio signal monitoring systems, and reconfigurable antennas. This study 
highlights advances in chemical vapour deposition (CVD)-grown graphene, reduced graphene oxide (rGO), 
graphene-polymer nanocomposites, and graphene MXene hybrids. Key challenges, including large-area 
synthesis, interfacial engineering, and long-term reliability, are discussed. Future research opportunities in 
graphene-enabled 6G communication, intelligent wearables, and autonomous sensing systems are outlined. 

Keywords: Graphene, Flexible Electronics, Wearable Devices, Smart Antennas, Nanocomposites, rGO, 6G 
Systems. 
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Abstract 
Environmental pollution has emerged as one of the most significant threats to global food security, 
adversely affecting agricultural productivity, crop quality, and ecosystem sustainability. Rapid 
industrialization, urbanization, intensive agricultural practices, and anthropogenic activities have resulted in 
the accumulation of contaminants in air, soil, and water resources. Air pollutants such as sulfur dioxide 
(SO₂), nitrogen oxides (NOₓ), ozone (O₃), particulate matter, and heavy metals impair photosynthesis, 
disrupt physiological and biochemical processes, and reduce crop growth and yield. Soil contamination by 
heavy metals, pesticides, industrial effluents, microplastics, and excess fertilizers alters soil physicochemical 
properties, decreases microbial diversity, inhibits nutrient uptake, and causes phytotoxicity. Similarly, 
polluted irrigation water introduces toxic substances and pathogens into agricultural systems, leading to 
reduced germination, impaired plant development, contamination of edible plant parts, and increased risks 
to human health. These environmental stressors induce oxidative stress, DNA damage, metabolic 
disturbances, and hormonal imbalances in plants, ultimately compromising crop productivity and 
nutritional quality. The resulting decline in agricultural output poses serious challenges to food availability, 
accessibility, and safety, particularly in developing regions that are highly dependent on agriculture. This 
review comprehensively examines the sources and mechanisms of air, soil, and water pollution, their 
impacts on crop health and food production systems, and the implications for global food security. 
Furthermore, it highlights emerging mitigation strategies, including sustainable agricultural practices, 
phytoremediation, nanotechnology-based remediation, precision farming, pollution monitoring, and policy 
interventions aimed at enhancing agricultural resilience and ensuring long-term food security under 
increasing environmental pressures. 

Keywords: Environmental pollution, Food security, Air pollutants, Soil contamination, Water pollution, 
Crop damage, Heavy metals, Oxidative stress, Agricultural sustainability. 
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Abstract 
 

World Environment Day 2026 calls for Land Restoration and Drought Resilience. Yet the most degraded 
landscape we ignore is the human skeleton. Climate change and osteoporosis are twin epidemics, both 
rooted in disconnection from land. Heat waves confine women indoors, increasing fracture risk. PM2.5 
pollution blocks UVB, causing global Vitamin D deficiency. Motorized transport for short trips accelerates 
both carbon emissions and bone loss through physical inactivity. 

This paper reframes walking as a planetary health intervention. Drawing from Mechanostat Theory, we 
argue that mechanical loading from daily walking is essential for bone maintenance, while replacing vehicle 
trips under 3 km directly mitigates transport emissions. Healthcare itself contributes 4.4% of global CO₂; 
thus, non-pharmacological prevention like prescribed walking represents low-carbon medicine. 

We propose the Co-Benefit Model: 1. Restore Land: Protect urban hills and green corridors as natural 
‘bone gyms’ and carbon sinks. 2. Restore Movement: Prescribe outdoor walking to simultaneously target 
osteopenia, Vitamin D deficiency, and CO₂ reduction. 3. Restore Equity: Ensure safe footpaths so women 
can access both health and climate action. 

Every kilometer walked is measured for both physiological gain and carbon saved. Calculations show that if 
1000 women replace 2 km/day of campus vehicle use with walking, 146 tons CO₂/year are mitigated — 
equivalent to 6,600 trees. 

Conclusion: On Environment Day, we must move beyond planting saplings to planting habits. The foot 
connects the human body to the Earth. To heal osteoporosis, we must heal our relationship with land. 
Walking for Bone is Breathing for Earth. This is not metaphor. It is metabolism, mechanics, and meteorology 
combined. The prescription is simple: reclaim your feet, reclaim your future. 

Keywords: Planetary Health, Osteoporosis, Active Transport, Co-benefits, SDG 3, SDG 13, Land Restoration, 
World Environment Day 
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Abstract 
Food safety is an essential part of public health that ensures food is safe, hygienic, and free from harmful 
contaminants. Unsafe food can cause various foodborne diseases and serious health problems, affecting 
millions of people worldwide every year. This paper discusses the importance of food safety, major causes of 
food contamination, and different methods used to maintain food quality and protect consumer health. Food 
contamination may occur through biological, chemical, and physical hazards. Biological contamination 
includes bacteria, viruses, fungi, and parasites that can spread through improperly handled or stored food. 
Chemical contamination may result from pesticides, food additives, preservatives, and toxic substances, 
while physical contamination includes unwanted materials such as plastic, metal, or glass particles. Poor 
hygiene, improper cooking, unsafe water, and inadequate storage conditions are some of the major causes of 
food safety issues. The paper also explains preventive measures and safety practices followed in food 
industries and households. Proper sanitation, personal hygiene, safe cooking temperatures, quality control, 
food preservation methods, and modern food safety management systems such as HACCP help reduce the 
risk of contamination. In addition, organizations such as the World Health Organization (WHO) and the Food 
Safety and Standards Authority of India (FSSAI) establish regulations and guidelines to ensure food safety 
standards. This study highlights the importance of consumer awareness and the role of government 
authorities and food industries in maintaining safe food practices. Food safety is necessary not only for 
preventing diseases but also for improving public health, reducing economic losses, and ensuring a healthy 
society. Therefore, maintaining food safety standards and promoting awareness among people are essential 
steps toward a safer and healthier future.  

Keywords: Food Safety, Food Contamination, Foodborne Diseases, Hygiene, Public Health, HACCP, Food 
Quality, Sanitation, Consumer Awareness, Safe Food Practices 
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Abstract 
India's food security landscape in the twenty-first century is shaped by the challenges of a rapidly growing 
population, climate variability, declining natural resources, and increasing pressure on agricultural systems. 
With a population exceeding 1.4 billion and agriculture remaining a primary source of livelihood for a 
significant proportion of rural households, ensuring sustainable agricultural production has become a 
strategic priority. Water scarcity poses a particularly serious concern, as agriculture consumes a huge  
country's freshwater resources, while groundwater supports more than 60 percent of irrigated agriculture. 
Simultaneously, climate-induced irregularities in monsoon patterns and rising temperatures threaten 
agricultural productivity and long-term food security. 

Against this backdrop, the India–Israel agricultural partnership has emerged as an important model of 
technology-driven cooperation. Although diplomatic relations were established in 1992, agricultural 
collaboration gained momentum through the Indo–Israel Agricultural Project (IIAP) launched in 2006. Since 
2008, six successive agricultural work plans have been implemented, focusing on horticulture, micro-
irrigation, protected cultivation, fertigation, nursery management, post-harvest technologies, and precision 
agriculture. A major outcome of this partnership has been the establishment of Indo–Israel Centres of 
Excellence (CoEs) across various Indian states. By 2024–26, more than 40 Centres of Excellence have been 
approved, of which 30 are fully operational, serving as hubs for demonstration, training, and technology 
dissemination. Recent initiatives have further expanded the network, with operational centres and 
additional centres under development to broaden outreach among Indian farmers. 

This paper examines the evolution of the India–Israel agricultural partnership and evaluates its contribution 
to addressing India's food security concerns through sustainable agricultural development. Using a 
qualitative and analytical methodology based on government reports, policy documents, and scholarly 
literature, the study assesses the impact of Israeli innovations on agricultural productivity, water-use 
efficiency, and climate resilience. The findings indicate that technologies such as drip irrigation, fertigation, 
greenhouse cultivation, and precision farming have significantly enhanced crop yields while reducing water 
consumption. Studies suggest that drip irrigation systems can improve irrigation efficiency to nearly 95 
percent and reduce water use by 40–60 percent compared with conventional irrigation methods. These 
innovations have proven particularly effective in water-stressed regions where agricultural sustainability is 
increasingly dependent on efficient resource management. 

The paper further analyses the implications of Indo–Israeli cooperation for the four pillars of food security—
availability, accessibility, utilization, and stability. Increased productivity in horticultural crops, improved 
quality planting material, and enhanced farmer training have contributed to higher farm incomes and more 
resilient production systems. However, challenges remain in terms of technology affordability, uneven 
regional adoption, institutional capacity, and accessibility for small and marginal farmers. The study argues 
that while Israeli technologies alone cannot resolve India's food security challenges, they constitute a critical 
component of a broader strategy for climate-smart and sustainable agriculture. 
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The paper concludes that the India–Israel agricultural partnership represents a successful example of 
international agricultural cooperation. By integrating advanced Israeli innovations with local agro-climatic 
conditions, India can strengthen food security, improve resource-use efficiency, and enhance the resilience 
of its agricultural sector in an era of increasing environmental uncertainty. 

Keywords: India–Israel Relations, Food Security, Sustainable Agriculture, Indo–Israel Agricultural Project, 
Centres of Excellence, Drip Irrigation, Precision Agriculture, Climate Resilience, Water Management. 
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Abstract 
The Sundarbans delta, located between India and Bangladesh, is one of the world's most environmentally 
sensitive and climate-affected regions. Covering around 10,000 square kilometers, it is home to about 4.5 
million people in India and 3.5 million people in Bangladesh. The region is facing a serious environmental 
crisis due to rising sea levels, frequent cyclones, riverbank erosion, and increasing salinity in agricultural 
land and freshwater sources. Sea levels in the Bay of Bengal are rising faster than the global average, at a 
rate of 3 to 8 millimeters per year. As a result, several islands have already disappeared. Lohachara Island, 
which once had around 10,000 residents, was completely submerged by 1996, while New Moore Island 
disappeared in 2010. These are not future predictions but real events that have already occurred. According 
to the Intergovernmental Panel on Climate Change (IPCC, 2022), if current climate trends continue, more 
than one-seventh of Bangladesh's land area could be underwater by 2050, forcing millions of people to leave 
their homes. This environmental crisis is already causing large-scale migration from Bangladesh to India. As 
farming, fishing, and access to freshwater become increasingly difficult, many people are left with no choice 
but to move. While some relocate within Bangladesh, many cross the border into India. However, instead of 
being recognized as people displaced by climate change, they are treated as illegal migrants under India's 
Immigration and Foreigners Act, 2025. They face detention, deportation, and limited access to healthcare, 
education, and formal employment. This approach overlooks the fact that these people are being forced to 
migrate because of environmental changes rather than personal choice, creating serious humanitarian, 
governance, and diplomatic challenges. This paper studies climate-induced migration in the Sundarbans 
region and examines its security implications for India. It uses two theoretical approaches. The Non-
Traditional Security (NTS) framework helps explain how climate-related displacement can affect human 
security, regional stability, and relations between countries. Securitization Theory is used to understand 
how India has framed climate-displaced people as illegal migrants and security threats. This has led to 
stronger border control measures, including the 4,096-kilometer border fence, the National Register of 
Citizens (NRC), and the Citizenship Amendment Act (CAA), 2019. The paper argues that India's current 
security-focused approach toward climate-displaced populations is both conceptually flawed and ineffective. 
It is flawed because it treats people who are forced to leave their homes due to environmental destruction in 
the same way as voluntary economic migrants. It is ineffective because strict security measures often push 
migrants toward illegal smuggling networks, increasing their vulnerability to exploitation and human 
trafficking. These policies can unintentionally create the very security problems they aim to prevent. In 
addition, returning these migrants to Bangladesh is often unrealistic because many of their homes and even 
entire islands have already disappeared due to rising sea levels. The paper recommends a more balanced 
and evidence-based policy approach. It suggests creating a domestic law that clearly distinguishes climate-
displaced people from voluntary economic migrants. It also recommends developing a bilateral climate 
displacement agreement between India and Bangladesh, incorporating climate migration management into 
India's Act East Policy, and conducting a joint survey to collect reliable data on the scale of displacement. 
These recommendations recognize that climate-induced migration in the Sundarbans is not a temporary 
border issue but a long-term humanitarian and security challenge that requires new policy solutions suited 
to the realities of climate change in the twenty-first century. 

Keywords: Sundarbans, Indo-Bangladesh border, migration governance, border security, climate refugees 
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Abstract 
The Indian Ocean Region (IOR) constitutes one of the most strategically consequential maritime spaces of 
the twenty-first century, accounting for over one-third of the world’s bulk cargo traffic and two-thirds of its 
oil shipments, while ensuring global access to food, precious metals, and energy resources. As the 
preeminent littoral state in this vast oceanic expanse, India is uniquely positioned to shape the trajectory of 
the blue economy, an economic paradigm that seeks to harness ocean-based resources sustainably while 
maintaining ecological integrity and ensuring inclusive regional growth. This paper examines India’s 
evolving blue economy strategy in the IOR, analysing its policy architecture, strategic imperatives, emerging 
opportunities, and the multifaceted challenges confronting its implementation. India’s blue economy 
contributes approximately four per cent to national GDP and facilitates over 95 per cent of the country’s 
trade by volume through maritime routes, across a coastline of over 11,099 kilometres and an exclusive 
economic zone (EEZ) covering approximately 2.37 million square kilometres. India’s SAGAR (Security and 
Growth for All in the Region) doctrine, launched in 2015, prioritised inclusive multilateral cooperation 
encompassing maritime security, economic collaboration, regional connectivity, sustainable development, 
and disaster relief. In March 2025, this vision was elevated to MAHASAGAR (Mutual and Holistic 
Advancement for Security and Growth Across Regions), representing a significant evolution that integrates 
economic diplomacy, technological connectivity, and environmental sustainability into a more 
comprehensive and globally oriented maritime strategy. India’s blue economy presents a wide spectrum of 
high-growth sectors. The country’s EEZ holds substantial value through fisheries yielding over four million 
metric tons annually, significant hydrocarbon reserves, and considerable seabed mineral potential. Flagship 
programmes such as the Pradhan Mantri Matsya Sampada Yojana, the Sagarmala initiative, and the Deep 
Ocean Mission reflect India’s ambitions to modernise coastal infrastructure and strengthen its maritime 
economic base. India further holds an estimated offshore wind potential of 71 GW along its Gujarat and 
Tamil Nadu coasts, while emerging sectors such as marine biotechnology, seaweed farming, and ocean 
thermal energy offer significant untapped economic potential. The convergence of outcomes from the Third 
United Nations Ocean Conference (UNOC3), the 30th Conference of the Parties (COP30), and the entry into 
force of the Agreement under the United Nations Convention on the Law of the Sea on the Conservation and 
Sustainable Use of Marine Biological Diversity of Areas beyond National Jurisdiction (BBNJ Agreement) 
positions 2026 as a pivotal juncture for global ocean governance, offering India a strategic window to 
pioneer blue finance instruments, including the proposed Indian Ocean Blue Fund and green shipping 
corridors. However, significant challenges persist. Geopolitically, the increasing presence of extra-regional 
actors, particularly China’s expanding port infrastructure investments in Sri Lanka and the Maldives, poses 
growing threats to India’s strategic interests. The region continues to face security threats from piracy, 
terrorism, illegal, unreported, and unregulated (IUU) fishing, drug trafficking, and smuggling. Institutionally, 
the overlapping frameworks of SAGAR and MAHASAGAR necessitate a unified, coherent Indian Ocean 
strategy to avoid policy fragmentation. Environmental degradation, climate-induced coastal erosion, 
inadequate blue finance mobilisation, and uneven regional capacity among IOR littoral states further 
compound existing governance deficits. This paper argues that India must adopt an integrated approach that 
aligns ecological stewardship with strategic diplomacy, leverages multilateral platforms such as the Indian 
Ocean Rim Association (IORA), the Quad, and the G20, and institutionalises blue finance mechanisms to 
convert global pledges into actionable, inclusive regional outcomes. By positioning the Indian Ocean as a 
model of cooperative and sustainable maritime governance, India can simultaneously advance its national 
development imperatives and contribute meaningfully to global ocean security and prosperity.  

Keywords: Blue economy; Indian Ocean Region; maritime governance; sustainable development; IUU 
fishing   
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Abstract 

Nowadays youth plays a crucial role in climate change. Climate change is one of the most serious challenges 
facing humanity. We can see its effects around us. They are rising temperature, heat waves, floods, drought, 
melting glaciers and increasing pollution. They changes affect not only the environment but also our health, 
food supply, water resources and future development. 
Many people believe that solving climate change is only the responsibility of government and scientists. 
Howeven young people have a crucial role to play. Youth represents energy, creativity, innovation and hope. 
The action we take today can shape the future of our planet. 
 

Keywords: Reduce environment damage, Awareness about climate change, Tree plantation. Young 
people can encourage recycling, waste segregation, composting and the use of removable energy sources 
such as solar and wind power by choosing sustainable products and reducing unnecessary consumption, we 
can decrease our carbon footprint. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



A Conference Proceedings of International Conference on Climate Change and Environmental Protection - 2026 

 

 
21 

 

ICCEP2026060020 

Nutrition and Employee Mental Well-being: Exploring Human 
Resource Interventions for a Healthier Workforce 

 

Utsav Kumar Janpriya  
Research Scholar, Department of Management 
Sciences, PMM School of Commerce and Management 
Sciences, Mahatma Gandhi Central University, 
Motihari, Bihar, India. Mobile: +91 9470841942 
Email ID: janpriya.utsav@gmail.com  
  

Prof. (Dr.) Sapna Sugandha 
Head, Department of Management Sciences, PMM 

School of Commerce and Management Sciences, 
Mahatma Gandhi Central University, 

 Motihari, Bihar, India. 

 Abstract 

The employee's mental well-being is most important for the organisations seeking to improve their 

productivity, engagement, and the overall performance. While many factors influences the psychological 

health, the nutrition is an important yet every so often neglected factor in the well-being of the employees. 

The objectives of the present study is to look and examine the relationship between employees’ eating 

habits and their mental health, and how HR-led nutritional wellness initiatives can help to create a healthier, 

more resilient and more robust workforce. The Quantitative data were collected through a cross-sectional 

survey design method using a structured questionnaire from the 80 employees. Further, the Reliability tests, 

correlation tests and multiple regression tests were conducted to test the hypotheses. Results disclosed that 

nutritional habits and HR nutritional wellness interventions have a significant and a substantial positive 

effect on employee mental well-being. The reliability analysis confirmed the internal consistency of the 

scales, and also the correlation analysis revealed strong positive correlations between the variables. 

Additionally, the regression analysis also revealed that the nutritional habits and HR-led nutritional wellness 

programs are good predictors of employees’ mental well-being. The findings of this paper emphasise the 

importance of integrating the nutritional wellness into organisational well-being strategies and the essential 

roles of HR professionals in managing, developing and fostering healthy work environments. The results of 

the present study shows that organisations can improve the employees mental health, by focusing upon the 

productivity and workforce resilience by promoting healthy eating habits and implementing nutrition-based 

wellness initiatives to their employees. 

Keywords: Nutrition, Employee Mental Well-Being, Human Resource Management, Nutritional Wellness 
Interventions, Workplace Health, Workforce Well-Being. 
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Abstract 
Climate change and environmental degradation have emerged as major global challenges due to rapid 
population growth, increasing food production demands, and globalization. Human activities such as 
industrialization, deforestation, excessive use of chemical fertilizers and pesticides, and improper waste 
management have significantly disturbed the natural balance of the environment. These activities contribute 
to air, water, and soil pollution, global warming, greenhouse effects, depletion of natural resources, and loss 
of biodiversity. Population growth increases the demand for food, housing, and employment, leading to 
greater exploitation of natural resources. Modern agricultural practices introduce harmful chemicals into 
ecosystems, affecting soil fertility, water quality, and living organisms. Globalization and technological 
advancement have accelerated industrial growth and generated large quantities of plastic and electronic 
waste, creating additional environmental concerns. Challenges such as climate change, ozone layer 
depletion, freshwater scarcity, pollution and sustainable resource management require immediate attention. 
Adoption of green chemistry, organic farming, digital technologies, effective waste management, 
afforestation, water conservation, and sustainable development practices can help mitigate environmental 
degradation and ensure secure future for coming generations. 

Keywords: Climate Change, Waste Management, Environmental Sustainability, Globalization and 
Biodiversity Conservation. Top of Form Bottom of Form 
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Abstract 

The rapid expansion of digital technologies has increased concerns regarding their environmental impact, 
leading to the emergence of green software development as a critical area of sustainable computing. Green 
software development focuses on designing, developing, and maintaining software systems that utilize 
computing resources efficiently while minimizing energy consumption and associated carbon emissions. As 
software applications continue to grow in scale, complexity, and usage, their indirect contribution to global 
energy demand and environmental degradation has become increasingly significant. 

To address these challenges, sustainability principles must be integrated throughout the software 
development lifecycle, encompassing requirements analysis, design, implementation, testing, deployment, 
and maintenance. This holistic approach promotes the creation of environmentally responsible software 
systems that support broader sustainability objectives while maintaining functionality and performance. 
Green software development not only helps reduce the ecological impact of information technology but also 
encourages innovation in sustainable software engineering practices. 

This paper examines the concept and significance of green software development within the context of 
global sustainability initiatives. It explores various approaches for enhancing software sustainability, 
including energy-efficient programming techniques, algorithm optimization, effective resource management, 
the use of sustainable hardware, and the adoption of energy-conscious cloud computing solutions. The study 
also discusses the importance of software measurement frameworks and assessment tools that enable 
organizations to evaluate and improve the environmental performance of software applications. 

While considerable attention has traditionally been given to hardware-related energy consumption, 
software plays a crucial role in determining how efficiently hardware resources are utilized. Although 
software does not directly consume energy, its design and execution significantly influence the energy 
requirements of underlying computing infrastructure. Consequently, developing software with energy 
efficiency as a key consideration has become an important research and industrial objective. Growing 
academic interest, reflected in the increasing number of studies, conferences, and industry initiatives, 
highlights the relevance of sustainability in modern software engineering. 

Furthermore, this paper identifies key challenges associated with the adoption of green software practices, 
including the absence of universally accepted standards, difficulties in measuring environmental impact, and 
the need to balance performance requirements with energy efficiency goals. It also highlights the potential 
advantages of sustainable software development, such as reduced operational expenses, improved system 
efficiency, enhanced resource utilization, and stronger alignment with organizational sustainability 
strategies. 

Keywords: Green Software Development, Sustainable Computing, Energy Efficiency, Green IT, Carbon-
aware Computing. 
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Abstract 

With advancements in technology related to aerospace, many space missions have been undertaken by various 
government and private organizations. In the past couple of decades, the number of these missions has increased 
and with that has increased a number of issues related to space, such as – space debris accumulation, traffic space, 
on-orbit servicing and maintenance of satellites and utilization of space for peaceful technological purposes.  

The primary challenge is the rapid proliferation of space debris, exacerbated by mega-constellations and 
increased launch cadence, which risks a cascade of collisions known as the Kessler Syndrome. Addressing 
this requires a sophisticated technical approach: RADAR and optical-based tracking systems are essential for 
precise space situational awareness, enabling proactive traffic management and effective collision 
avoidance. 

Furthermore, we must urgently move beyond the traditional "launch-and-forget" paradigm. On-orbit 
servicing and maintenance—including satellite repair and the ability to modify or install newer sensors—
offer a transformative opportunity to extend mission lifespans and reduce the environmental load of 
redundant missions. These technical advancements must be underpinned by robust, globally recognized 
regulatory frameworks, such as the guidelines established by the United Nations Committee on the Peaceful 
Uses of Outer Space (COPUOS). Ultimately, achieving sustainability requires integrating these innovative 
technical solutions with transparent, enforceable policies to ensure that outer space remains a secure, 
accessible, and productive domain for all nations. 

Keywords: Sustainability practices, Space missions, Space debris, Satellite life-cycle, Satellite maintenance, 

Regulatory framework.         

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 


