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A STUDY ON SUSTAINABLE DEVELOPMENT ANDMOBILE PHONE
USAGE AMONG INDIAN YOUTH

1Varma D.D., 2Gaurav M.Kalambe
1Asst. Professor

JMF’s Vande Mataram Degree College Dombivli West

Abstract

This study emphasized the relevance of values in promoting digital competency for sustainable development by
examining the relationship between the problem of mobile phone addiction and the values taught in schools. The
study employed a predictive correlational design with 1,453 elementary and secondary school pupils (61.3% female,
38.7% male) as the sample. The findings indicated a strong correlation between the frequency of mobile phone
addiction and the values that are taught in schools. According to the findings, a greater emphasis on values lowers
the risk of addiction. Personal values like passion, patience, impartiality, openness, honesty, and balance, as well as
social values like solidarity, inclusiveness, and justice, showed very high associations. Younger children showed
lower levels of cell phone addiction, according to the study, which also showed disparities across educational stages

Keywords:- values; addiction; mobile phones; Sustainable Development Goals; adolescence

Introduction

Mobile phones have become an essential element of everyday life in recent years, particularly for young people
worldwide. The quick rise in mobile phone use in India has changed how young people interact with the outside
world, communicate, and learn. Young people make up a sizable share of India's 800 million+ mobile subscribers,
making it one of the world's largest mobile phone marketplaces. Mobile phones have many advantages, like social
networking, educational resources, and information access, but they also present problems that need to be resolved,
especially when it comes to sustainable development.

According to the UN, sustainable development is about addressing current demands without sacrificing the capacity
of future generations to address their own. All industries, including education, technology, and environmental
preservation, must embrace sustainable techniques. Because of the processes involved in their manufacture, use,
and disposal, mobile phone use has a significant negative influence on the environment even while it promotes
social and economic progress. Since mobile phones are still a major part of youth culture, it is crucial to
comprehend how they contribute to sustainable development in order to ensure that India's youth can help create a
more just and sustainable future.

With an emphasis on how technology affects social behavior, environmental consciousness, and educational
outcomes, this study attempts to investigate the connection between mobile phone use and sustainable development
among Indian adolescents. It specifically looks at the possible dangers of cell phone addiction and how it affects
moral principles like environmental stewardship, social responsibility, and empathy. Additionally, it emphasizes
the necessity of educational programs that encourage teenagers to connect their actions with sustainable practices
by promoting responsible mobile phone usage.

It is more important than ever to raise awareness of the negative effects that mobile phones have on the
environment, society, and mental health of young people. In order to support the larger objectives listed in the
Sustainable Development Goals (SDGs) of the United Nations, specifically SDG 4 (Quality Education) and SDG
12 (Responsible Consumption and Production), this study aims to offer insightful information about how mobile
phone usage among Indian youth can be in line with the principles of sustainable development. This study intends
to inform policies and practices that can assist Indian youth in responsibly navigating the digital era and
contributing to a sustainable future by identifying the links between mobile phone usage and sustainable
development.

Objectives Of The Study

 To look at methods for minimizing high screen time and promoting sensible use.
 To look into reducing negative impacts
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 To assess and promote mobile phone use for education and self-improvement.
 Make use of mobile technologies to improve teamwork, communication, and innovation.
 Give youth the tools they need to assess internet content critically and spot false information.
 Encourage responsible online conduct and raise knowledge of security and privacy concerns.
 Promote the use of mobile devices for education and self-improvement.

Literature Review

With over 500 million mobile phone users in India, mobile phones have become integral to daily life. However,
their production and disposal contribute to electronic waste (e-waste), which poses environmental and health risks.
Research has linked mobile phone usage to increased energy consumption, greenhouse gas emissions, and e-waste
generation.

Methodology

This study utilized a survey research design, gathering data from 500 Indian youth aged 18-25. The survey
consisted of 20 questions addressing mobile phone usage patterns, awareness of sustainable development, and
attitudes toward environmentally responsible behaviors. Descriptive and inferential statistical methods were
employed to analyzes the data.

Discussion

This study examines the connection between Indian youth's use of mobile phones and sustainable development,
illuminating the ways in which technology use—more especially, mobile phone use—interacts with environmental,
social, and economic sustainability. In India, mobile phones have become a commonplace tool for young people,
enabling entertainment, education, and communication. But there are drawbacks to this extensive use as well,
especially when it comes to the effects on the environment, social behavior, and well-being.

According to the research, excessive usage of mobile phones can lead to addiction, mental health problems, and a
decline in physical activity, even though they are useful instruments for social and educational connectivity. Since
the manufacture, usage, and disposal of mobile phones greatly contribute to electronic waste, resource depletion,
and pollution, mobile phone addiction among young people in India is not only a behavioral issue but also an
environmental one, as this study has shown.

Understanding how mobile phone use affects sustainable development, especially in relation to the Sustainable
Development Goals (SDGs) of the UN, was one of the study's main objectives. According to the study, mobile
phones can provide educational and skill-building possibilities, but they can also diminish social contacts and
impede the development of important values like empathy, social justice, and environmental awareness. For
example, too much screen time frequently results in fewer in-person contacts, which erodes social ties and lessens
the emphasis on solidarity and collective responsibility—two important social ideals that are essential to
sustainable development.

Furthermore, it is impossible to ignore how using a mobile phone affects the environment. There are significant
environmental dangers associated with the rapid rise in electronic garbage, or "e-waste," caused by young people in
India owning mobile phones. The environmental effect of mobile phones is made worse by inappropriate disposal
techniques and a lack of recycling infrastructure as they approach the end of their life cycle. This emphasizes how
young people need to be more conscious of the effects that their use and disposal of mobile phones have on the
environment. The environmental impact can be greatly decreased by teaching young people how to recycle old
electronics, dispose of electronic trash ethically, and prolong the life of their phones.

The report emphasizes how important it is for educational institutions and schools to help young people use
technology in a more sustainable way. A generation of young people who are not just tech-savvy but also conscious
of the social and environmental ramifications of their digital habits can be produced by teaching pupils about digital
literacy, responsible consumerism, and sustainable behaviors in relation to technology. This is particularly crucial
in India, where mobile phones are now a major means of obtaining education, especially in underprivileged and
rural areas.

The necessity of incorporating sustainable development goals into the educational system is also emphasized by the
study. SDG 4, which emphasizes high-quality education and opportunities for lifelong learning, calls for an
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educational system that fosters ethical ideals, socioemotional development, and responsible citizenship in addition
to cognitive growth. According to the research, implementing sustainability-focused curricula in schools may help
youth comprehend the wider effects of their digital behavior, empowering them to make wise decisions about using
mobile phones and help create a more sustainable future.

Results

The findings showed that Indian youth spend an average of 4-6 hours per day on mobile phones, with 80% of
respondents using them for social media, gaming, and entertainment. However, only 30% were aware of the
environmental consequences of mobile phone use. These results underscore the need for educational programs to
raise awareness about the environmental impacts of mobile phone usage and promote more sustainable habits
among young people.

While mobile phones offer benefits, excessive use, particularly among children and adolescents, has led to negative
effects on academic performance, mental health, and overall well-being. For example, 52.5% of Indian teenagers
say they show characteristics of mobile phone dependence, which has an impact on their academic performance
and general well-being. Teaching kids how to use technology appropriately must be a top priority for schools given
the gravity of these problems.

Conclusion

In conclusion, mobile phones offer a lot of chances to improve education and communication among young Indians,
but they also pose serious risks to environmental sustainability and personal well-being. This study emphasizes
how crucial it is to encourage ethical mobile phone use through awareness campaigns, education, and the inclusion
of sustainability principles in school curricula. India's youth can be encouraged to make thoughtful decisions that
support sustainable development by cultivating a greater awareness of the social and environmental effects of
mobile phone use. The study's conclusions are a call to action for stakeholders, educators, and legislators to
collaborate in encouraging responsible technology usage and making sure that cell phones enhance rather than
diminish the long-term sustainability of the environment and society.

Recommendations

 Education and awareness initiatives should be introduced to encourage sustainable mobile phone usage
among Indian youth.

 Mobile phone manufacturers need to implement eco-friendly production and disposal methods.
 Government policies should be established to regulate e-waste and foster environmentally responsible

behaviors.

Limitations

A small sample size and a restricted geographic reach are two of this study's shortcomings. Future studies ought to
focus on resolving these issues and offering a more comprehensive comprehension of the connection between
mobile phone use and sustainable development.
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LITERATURE REVIEW-FOOD SECURITY AND SUSTAINABLE
AGRICULTURE

Vidya Iyer
Vande Mataram Degree College of Arts, Commerce & Science, Dombivli, Thane, Maharashtra

Abstract:

Food security and sustainability are interrelated worldwide issues that demand immediate attention to guarantee
that everyone has access to enough food that is safe, nourishing, and sufficient while maintaining environmental
health and promoting socioeconomic equality. The relationship between food security and sustainability is
examined in this literature review, with particular attention paid to important topics including climate change, soil
erosion, water scarcity, food waste, and unequal distribution. It emphasizes how crucial it is to enhance regional
food systems, reduce food waste, and implement sustainable agricultural methods.

Keywords: Food security, sustainability, climate change, agricultural conservation, pest management.

Introduction:

India, the second most populous country in the world with a population of over 1.4 billion, depends largely on
agriculture for both livelihoods and food security. Unsustainable farming methods, however have put food
production at risk by causing deteriorating soil health, water scarcity and heightened susceptibility to climate
change. Agro ecology, organic farming, water efficient irrigation, and agro forestry are examples of sustainable
farming methods that have been found to be essential for improving food security and maintaining environmental
sustainability.

1. Concept of Food Security and Sustainable Farming

Food Security is a state in which everyone, everywhere, has physical, social and financial access to enough
wholesome food to sustain an active and healthy life. A method of agricultural production known as “sustainable
farming” aims to satisfy present food demands without endangering the capacity of future generations to satisfy
their own. It encompasses actions that support social justice, economic viability, and environmental preservation.

The goals of sustainable farming methods are to:

❖ Preserve water and lessen reliance on external inputs like fertilizers and pesticides.

❖ Encourage biodiversity via the use of diversified cropping systems.

❖ Maintain soil fertility through less reliance on chemical inputs.

2. The Role of Sustainable Agriculture in Ensuring Food Security

A. Agro ecology- Agro ecology creates resilient, sustainable farming systems by fusing ecological concepts with
conventional agricultural methods. Numerous studies show that agro ecological methods boost farm productivity
and environmental sustainability; which in turn increases food security.

 Food Security and Agro ecology: According to Altieri & Nicholls (2013), agro ecology improves
biodiversity, increases resilience to pests and climate change, and lessens dependency on outside inputs, all
of which contribute to increased food security. Research has demonstrated that agro ecological systems can
lower environmental effects such as soil erosion and water pollution while producing consistent harvests.
(Gliessman, 2015).

 Water and Soil Fertility Management: Agroecology emphasizes crop rotation, mulching, and composting
as ways to improve soil health. These techniques enhance soil structure, improve water retention, and lessen
reliance on irrigation, all of which raise agricultural output and food security, according to research by
Pretty & Bharucha (2014).
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B. The use of forest products.

By combining trees with crops or animals, agroforestry produces a robust and varied agricultural system.
Agroforestry methods improve soil health retain more water, and provide a variety of goods, from timber to fruits,
all of which contribute to increased food security.

 Agroforestry and Food Security: Milder et al. (2019) found that by increasing agricultural biodiversity and
offering economic diversification through the sale of forest products, agroforestry systems can increase food
security, especially in tropical countries. Additionally, agroforestry has been demonstrated to boost crop
production and act as a buffer against climate variability.

 Biodiversity and Resilience: Crop failure and pest risk are significantly decreased by agroforestry systems,
which integrate trees with agricultural crops to enhance biodiversity (Schroth et al., 2015). Food security is
enhanced and farming systems become more resilient as a result of this diversity, particularly in regions
with erratic weather patterns.

C. Agricultural Conservation:

Minimal soil disturbance, permanent soil cover, and crop rotation are the main tenets of conservation agriculture
(CA). These methods have been associated with improved food security, more efficient use of water, and healthier
soil.

 Research by Garnett & Godfray (2012) shows that CA can improve food security by lowering the
requirement for chemical inputs, enhancing soil health and water retention, and producing steady yields
despite climatic change. Research from Latin America and Africa indicates that CA techniques preserve
ecological balance while increasing crop yields (Hobbs & Govaerts, 2010)

 Enhanced Soil Health and Productivity: Research indicates that CA promotes food security by enhancing
soil fertility and agricultural productivity over time. For instance, Thierfelder et al. (2013) discovered that,
especially in regions that are prone to drought, CA systems in Zambia greatly increased corn yields when
compared to conventional farming.

D. IPM stands for Integrated Pest Management.

Utilizing biological, cultural, mechanical, and chemical approaches to pest control is known as integrated pest
management, or IPM. IPM helps to preserve biodiversity and encourage environmental sustainability by reducing
the use of chemical pesticides, both of which support long-term food security.

IPM and Food Security: Kouadio et al.(2019) demonstrated that integrated pest management practices, including
the use od biological control agents and crop rotation, enhance food security by minimizing crop losses from pests
while preserving ecological balance. IPM enables farmers to avoid the detrimental environmental impacts of
pesticides, thereby ensuring the long-term availability of food.

Challenges in implementing Sustainable Farming for Food Security:

Although sustainable farming methods offer significant promise for enhancing food security, various challenges
obstruct their broader implementation, particularly in developing nations:

a. Economic Barriers:

 High Initial Expenses: Many sustainable farming methods demand upfront investments in tools,
knowledge, and occasionally infrastructure. For small holder farmers, especially in developing nations, the
upfront expenses can be too high.

 Limited access to financing: Small holder farmers frequently face challenges in assessing credit and
financial assistance, which may hinder their ability to implement new sustainable methods (Kassie et al.,
2025).
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b. Knowledge and Education Deficiencies:

 Inadequate Access to Extension Services: The success of sustainable farming often relies on the presence
of agricultural extension services that offer training and support. In numerous regions, these services are
either underfunded or not readily available (Sass, 2015).

 Insufficient Knowledge: Farmers might not fully understand the long term advantage of sustainable
agricultural practices, particularly when immediate financial pressures lead them to adopt conventional
methods that harm soil health or increase reliance on external resources (Bharucha & Pretty, 2010)

C. Policy and Institutional Challenges:

 Inadequate Policy Support: Embracing sustainable farming often necessitates supportive policies such as
subsidies, incentives, and access to markets. However, in numerous areas, agricultural policies generally
favor conventional farming approaches over sustainable alternatives (Beddington et al, 2012)

 Market Accessibility: Farmers may encounter difficulties in reaching markets for goods produced
sustainably, which can diminish the profitability of sustainable agriculture (Pretty et al., 2011).

 Impact of Climate Change: The Impact of Climate Change on food security is Substantial, especially in
areas that are particularly susceptible to droughts, floods, and extreme weather conditions. To address these
changing circumstances, sustainable farming methods are crucial for assisting farmers in adapting.

Climate- Smart Agriculture (CSA), as defined by Lipper e al, (2014), is an approach aimed at boosting productivity,
improving resilience, and lowering greenhouse gas emissions. CSA incorporates sustainable farming techniques
such as agroforestry, conservation agriculture, and integrated pest management to strengthen resilience against
climate-related challenges while securing food availability.

According to research, sustainable farming systems are better equipped to withstand the effects of climate change,
such as unpredictable rainfall, droughts, and extreme weather events. In order to preserve productivity during
drought circumstances, for instance, Cairns et al (2013) discovered that agro ecological and organic farming
systems performed better than conventional farming.

Conclusions

Increasing agricultural production, supporting environmental sustainability, and boosting climate change resilience
are all ways that sustainable farming methods can increase food security. Agro forestry, conservation agriculture,
integrated pest control, and agro ecology have all shown promise in enhancing food security while protecting
ecosystems. However, in order to expand these techniques globally, important obstacles like financial constraints,
knowledge gaps, and legislative restrictions must be overcome. For food systems to be robust, productive, and able
to satisfy the demands of future generations, sustainable farming practices are essential.
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ROLE OF INVESTMENT AND FINANCE IN PROMOTING
SUSTAINABILITY

1CA Kamal Rohra, 2Seema Kapoor
1Coordinator , 2Assistant Professor

Department BMS &BAF
Royal college of Arts ,Science and Commerce (Autonomous), Mira road East

Abstract: Sustainability has captured critical focus in the modern world, as the need is felt amongst researchers to
address environmental challenges.

Finance and investment are effective tools to promote sustainability and inculcate positive change in corporate
behaviour, encouraging green innovation and ensuring long-term economic stability. This research explores the key
facets highlighting the principles, strategies and challenges of how finance and investment can contribute to
sustainability providing a broad roadmap for stakeholders and shareholders aiming to align financial objectives
with environmental and social goals. The United Nations SDGs provide a framework on aligning investment with
global priorities in modern day such as clean water, affordable sources of energy and climate change.
Environmental, Social, and Governance (ESG) Criteria is effective tool to facilitate as indicator of sustainable
finance, enabling investors to appraise companies based on their environmental practices, Corporate social
responsibility and governance structures. Financial incentives and subsidies from government such as lower interest
rates for green projects in form of soft loans can promote corporate environmental initiatives. This research will
also touch upon how public private partnership can go a long way in funding large-scale sustainable infrastructure
projects.

Green financing is to increase level of financial flows (from banking, micro-credit, insurance and investment) from
the public, private and not-for-profit sectors to sustainable development priorities. A key part of this is to better
manage environmental and social risks, take up opportunities that bring both a decent rate of return and
environmental benefit and deliver greater accountability.

Keywords: Keywords: Green Financing, Micro Credit, Corporate social Responsibility,ESG

Introduction:UN Environment has been working with countries, financial regulators and finance sector to align
financial systems to the 2030 sustainable development agenda – to direct financial flows to support the delivery of
the Sustainable Development Goals. At the core of today’s globalized economy are financial markets through
which banks and investors allocate capital to die rent sectors. The capital allocated today will shape ecosystems and
the production and consumption patterns of tomorrow.

The main areas for the current work on green financing are:

 Supporting public sector on creating enabling environment
 Promoting public-private partnerships on financing mechanisms such as green bonds
 Capacity building of community enterprises on micro-credit
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Literature Review:

https://www.climatepolicyinitiative.org/publication/landscape-of-green-finance-in-india-2024/

1. Coordinated action to scale up green finance at a faster pace

2. Enhancing finance for adaptation

3. Furthering policy and regulatory measures to mobilize green finance across all sectors, by: Developing and
operationalizing a green/climate finance taxonomy. Introducing national and sub national level legislation and
regulations for adaptation.

4. Making coordinated efforts across data collection, reporting, and access

 Standardizing and mandating disclosures.

 Increasing availability and accessibility of climate finance data.

 Putting in place an integrated domestic measurement, reporting, and verification (MRV) system.India needs
to urgently scale green finance to enable low-carbon and climate-resilient development. Based on this
report’s findings, CPI proposes the following priorities:

https://energy.economictimes.indiatimes.com/amp/news/renewable/apollo-green-energy-plans-to-launch-ipo-
by-q4-cy25/117471798

International Commitments On Climate Finance: The Developments

Lack of access to adequate and affordable financial resources remains a significant constraint for developing
countries in implementing their climate commitments. The Standing Committee on Finance (a body under the
UNFCCC) has estimated that resources from USD 5.8 trillion to USD 11.5 trillion are required till 2030 to meet the
targets set by developing countries in their NDCs and other communications. The 2023 UN Adaptation Gap Report
estimated adaptation costs in developing countries to be 10 to 18 times greater than current international adaptation
finance flows of USD 21.3 billion. The UNFCCC and its Paris Agreement mandate that developed countries
provide financial resources on a grant or concessional basis and provide access to technologies to developing
countries to enable their climate actions. The first GST outcome also underscored the current needs of developing
countries and the criticality of new and additional, grant-based, highly concessional finance and non-debt
instruments in supporting developing countries. The finance flows to developing countries from developed nations
have been very meagre. Currently, most of the international finance available for developing countries is in the
form of loans rather than grants.

Available, accessibile and affordable financial resources are essential to meet the needs of developing countries.
UNFCCC and its Paris Agreement mandate that developed countries provide the resources and take the lead in
mobilising finance through various sources. Given the scale of financial requirements, the ability of private capital
to meet the needs even partially remains debatable. Further, the cost of such capital would have implications on the
macroeconomic stability of the developing countries While recognising the importance of private capital, a working
paper by the Centre for Social and Economic Progress identifies various challenges for developing countries in
attracting such as limited depth of their financial markets and vulnerable debt profiles. There is further evidence to
suggest that even MDBs mobilised less than a dollar from the private sector for every dollar of committed finance
by MDBs for climate action. As reflected in an article the Financial Times- There's too much to do, and given the
urgency and the need to get the solution right, this isn't a task for.... favourite ESG-focused portfolio manager... The
sheer scale of the physical infrastructure that must be revamped, demolished or replaced is beyond comprehension.
Governments, ..., will have to lead.... The Western nations that did so much of the damage will have to finance the
transition in the developing world-it is astonishing that this idea is still debated.

https://energy.economictimes.indiatimes.com/news/renewable/budget-2025-a-missed-opportunity-for-
decarbonisation-green-finance-and-esg-reform/117886610

Budget 2025: A Missed opportunity for decarbonisation, green finance, and ESG reforms

https://energy.economictimes.indiatimes.com/amp/news/renewable/apollo-green-energy-plans-to-launch-ipo-by-q4-cy25/117471798
https://energy.economictimes.indiatimes.com/amp/news/renewable/apollo-green-energy-plans-to-launch-ipo-by-q4-cy25/117471798
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The Budget 2025 has primarily focused on economic growth but has failed to align with a broader decarbonization
strategy. While the renewable energy sector is hoped to help us transition from fossil-fuel based electricity
generation, it is not the sole contributor to the decarbonization of an economy. the Union budget 2025 needed to
take a decisive stance on gaps, allowing corporations to continue their business as usual approach without
meaningful consequences, India's transition finance ecosystem remains weak, climate policies are not integrated
into economic planning, and regulatory framework lacks accountability.

finally to conclude if india truly is to become a global leader in sustainability, it must take a stronger stance on ESG
enforcement ,carbon market and financing mechanism. otherwise the climate will remain fragmented ,leaving both
investors and planet vulnerable to long term risk.

Problem statement:

1. This study is to investigate the impact of sustainable investment on the financial performance.

2. The present study is expected to contribute academically to the established banking, finance, and sustainability
literature.

3. The study's results can provide valuable insights to potential investors regarding the correlation connection
environmentally responsible actions and economic results, facilitating informed investment decisions.

Objectives of the Study:

1. To investigate the relationship between sustainable development and financial inclusion.

2. To ascertain whether financial management can promote the expansion and adoption of sustainable business
practices.

3. To enable the use of finance in research methodologies for sustainable development is essential.

Hypothesis:

H0:Effective investment and finance mechanisms like green bonds and carbon trading facilitate market incentives
for reducing carbon footprints and promote resource conservation for sustainable development .

H1 There is no relationship between financial or investment mechanisms and resource conservation for sustainable
development

Research methodology

Universe of study: The focus of this descriptive study is on

The Population of the study : Population in Thane district , Mumbai suburbs and navi mumbai were targeted .

Sample size:81 respondents.

The sampling method adopted :Random sampling.

Research design: Study was analytical and descriptive in nature

Method of data collection:

A)Primary Data:

A survey with a group of structured questions with multiple choice questions and Checkboxes was provided to
respondents through Whatsapp and emails on random basis to facilitate non probability sampling. It was designed
to collect data on demographic facets like age and location, their qualifications and their domain knowledge and
awareness on the subject and recommendations on use of Green Finance and investment options learning along
with challenges perceived in its implementation.
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Structured (closed ended questionnaire) was used to collect data from respondents who were basically teachers and
academicians from various educational institutions .Respondents were requested to forward the questionnaire to
forward the questionnaire within their teaching community to enhance the horizon of study

B)Secondary Data: The references were taken from the past Published reports and survey, reference books like
Economic survey by Ministry of finance and E articles on the subject. Search tools like Google scholar were also
referred in order to provide conceptual clarity sustainability tools.

Significance of study:

Scope:

Limitations of study:

1) Study was confined to limited group of respondents comprising of faculties in domain of accounting and
finance from Thane district and Mumbai Suburbs.

2) Respondents in other states of the country may have different opinions and perceptions on Mechanisms to
promote sustainability.

The fact remains that responses will vary taking into account their qualifications and age and responses may not be
authentically correct as subjective influences cannot be done away with .

Awareness about environmental sustainability is increasing and future changes in technology and its impact on
financial management in Indian scenario is difficult to manifest asthe study is only based on present scenario.

Data Analysis & Interpretation:
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Findings of study:

1. Majority of respondents feel that lack of information or inability to identify possible options and also low
return perceived on investment in sustainable assets is biggest challenge for success of sustainable investment
in India.

2. Respondents were in favour of point that banks can provide education on investment in sustainable assets or
can help people identify various green investment options.
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3. Few respondents favour divestment from non sustainable investment whereas majority of responses preferred
promoting investment in companies having promising technology to achieve sustainable goals as strategy to
augment the investment in right direction.

4. Banks need to act as active partners in aligning their business model in tune with global sustainable goals and
emphasis to be placed on sustainable reporting .

5. Green bonds is most viable options to bring in funds towards sustainable goals as investors will like investing
funds provided they provide conducive interest rates.

6. Green construction, sustainable agriculture and renewable energy are promising areas where more funds will
be attracted .

7. Respondents feel that biggest obstacle in adoption green financing is the conflict between profitability and
long run socially desirable goals on environmental sustainability.

Suggestions:Environment sustainability is gearing up momentum in financial spectrum of India and requires
radical change in financial planning ,Budgeting and Investment tools and it also calls for revolutionary changes in
regulatory framework of the country as well as the political will in order to implement the methodologies suggested
in our research paper for achieving SDG.

Conclusion :It remains a fact that transition to a sustainable economy faces challenges in form of resistance to
change including the need for regulatory frameworks, transparent reporting and greater collaboration between
government private sector. Bridging the finance gap requires innovative instruments like green bonds supportive
government policies, and increased stakeholder commitment. sustainable finance is not just an ethical concept but
a future necessity for prosperity. By aligning financial flows with sustainable development, we can create
inclusive, resilient, and environmentally responsible Society.

References:

1. Webliographyhttps://www.climatepolicyinitiative.org/publication/landscape-of-green-finance-in-india-2024/
2. https://energy.economictimes.indiatimes.com/news/renewable/budget-2025-a-missed-opportunity-for-decarbonisation-green-

finance-and-esg-reform/117886610

Bibliography: Ministry of Finance (2024) Economic survey 2023-24 : 203-205



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 165 —

ROLE OF AI IN ENHANCING HOTEL SERVICE QUALITY
Dr. Sumedha Naik
Associate Professor

S. K. Patil Sindhudurg Mahavidyalaya, Malvan

Abstract

The rapid evolution of the hotel industry, driven by increased competition and shifting consumer expectations,
necessitates innovative service strategies. Generative Artificial Intelligence (Gen AI) has emerged as a
transformative force, enabling hotels to enhance service quality, improve operational efficiency, and personalize
guest experiences. This paper explores the various applications of AI in hospitality, focusing on key technologies
such as Generative AI, Predictive Analytics, Natural Language Processing (NLP), Robotic Process Automation
(RPA), and AI-driven revenue management.

AI-driven automation streamlines housekeeping, predictive maintenance, and marketing, ensuring seamless
operations. However, the implementation of AI presents challenges, including data privacy concerns, high adoption
costs, workforce resistance, and ethical considerations. Balancing technological advancements with human-centric
hospitality remains critical to AI’s success in the industry.

The paper concludes that while AI offers unprecedented opportunities to redefine service quality, its true potential
lies in harmonizing automation with personalized human interactions. Hotels that strategically integrate AI while
preserving the essence of hospitality will set new benchmarks for service excellence and guest satisfaction in the
digital age.

Keywords: Artificial Intelligence, Generative AI, Hotel Industry, Service Quality, Hospitality Innovation,
Customer Experience

1. Introduction

The booming travel and tourism sector is driving a surge in demand for the hotel industry, prompting major players
to expand their geographical footprint, engage in aggressive branding strategies, and establish strategic partnerships
to capitalize on the growing market. Service innovation has become essential, with hotel operators embracing new
ideas and leveraging technology-driven marketing strategies to stay competitive. Social media platforms and digital
tools have empowered potential customers with abundant information and diverse options, significantly influencing
their decision-making process.

In this evolving landscape, managing customer experiences has taken center stage. Delivering superior service
quality not only drives customer satisfaction but also fosters loyalty, leading to repeat visits and positive word-of-
mouth.

In an era where technological innovation is reshaping industries globally, the advent of Generative Artificial
Intelligence (Gen AI) has emerged as a transformative force. With its ability to analyze vast datasets, simulate
human-like interactions, and generate tailored solutions, Generative AI is redefining traditional service paradigms
in hospitality. From automating routine tasks to offering AI-generated recommendations and virtual assistance, the
technology is bridging gaps in service delivery while driving innovation. This article explores the multifaceted role
of Generative AI in enhancing service quality within the hotel industry. By harnessing the potential of Generative
AI, hotels can not only meet but exceed customer expectations, setting new benchmarks in service excellence.

2. Types of Artificial Intelligence useful for Hotel Industry

The integration of various AI types in the hotel industry enhances operational efficiency, elevates service quality,
and creates a competitive edge. By leveraging these technologies, hoteliers can provide personalized, seamless, and
memorable guest experiences while optimizing their resources and revenue strategies.

1. Generative AI: Generative AI utilizes advanced algorithms such as machine learning and neural networks to
create new content and insights, making it a powerful tool for personalized guest interactions. It enables AI-
powered chatbots and virtual assistants, like ChatGPT, to answer guest queries, manage bookings, and provide
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concierge services efficiently. Additionally, it supports content creation by generating tailored travel itineraries,
promotional materials, and personalized customer communications, enhancing the overall guest experience and
operational efficiency.

2. Predictive Analytics AI: Predictive AI leverages historical data to anticipate future trends and behaviors,
offering valuable applications in the hotel industry. It aids in demand forecasting by predicting occupancy rates
and customer preferences, enabling hotels to optimize pricing and inventory management. Additionally, it
facilitates customer behavior analysis, identifying trends in guest preferences to refine offerings and enhance
service delivery, ultimately improving overall guest satisfaction and operational efficiency.

3. Natural Language Processing (NLP): NLP enables machines to understand and process human language,
crucial for analyzing guest reviews to gauge satisfaction levels and areas for improvement. Offering hands-free
assistance for guests, such as controlling room amenities or seeking hotel information.

4. Robotic Process Automation (RPA): RPA automates repetitive tasks, saving time and reducing errors.
Examples include: Automated kiosks for a seamless guest experience and streamlining administrative tasks like
billing and inventory management.

5. Computer Vision AI: AI-enabled surveillance systems for monitoring hotel premises. Facial recognition for
personalized room settings or contactless access.

6. Recommendation Systems: These AI systems analyze guest preferences and suggest services or products,
such as giving personalized offers like tailored dining or spa packages based on guest history or upselling
opportunities like suggesting room upgrades or additional services during booking or stay.

7. AI for Revenue Management: AI-driven dynamic pricing tools adjust room rates based on factors like market
demand, competitor pricing, and seasonality, ensuring maximum profitability.

8. Augmented and Virtual Reality (AR/VR): While not AI in itself, when paired with AI, AR/VR creates
immersive guest experiences such as virtual tours of the property or destination guides powered by AI-
generated insights.

3. Role of Generative AI in Enhancing Service Quality in the Hotel Industry

Generative AI (Gen AI) is transforming the hotel industry by providing innovative solutions to improve service
quality, operational efficiency, and guest satisfaction. Here are key roles and benefits of Gen AI in the hotel
industry:

1. Personalization of Guest Experiences

 Dynamic Itineraries: AI can analyze guest preferences and create tailored itineraries, including room
preferences, dining options, and local activities.

 Personalized Communication: Chatbots powered by Gen AI can engage guests in natural conversations,
addressing their unique queries and requests in real-time.

 Loyalty Programs: AI can recommend customized rewards and offers based on a guest’s past behavior and
preferences.

 24/7 Virtual Concierge Services: AI chatbots can handle a wide range of guest inquiries, such as room
service orders, reservation changes, or travel guidance.

 Multilingual Support: Gen AI tools can bridge language barriers by translating and communicating
effectively in multiple languages.

 Complaint Resolution: AI can detect sentiment in guest feedback and address complaints proactively,
ensuring a positive experience.
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2. Operational Efficiency

 Predictive Maintenance: AI can analyze data from IoT devices to predict equipment failures, ensuring
smooth operations.

 Automated Housekeeping Requests: AI-enabled systems can streamline housekeeping services based on
occupancy rates and guest schedules.

3. Intelligent Marketing and Sales

 Content Creation: Gen AI can generate engaging and personalized marketing content, including emails,
social media posts, and promotional materials.

 Dynamic Pricing Strategies: AI can optimize room rates by analyzing market trends, competitor pricing,
and demand patterns.

 Upselling Opportunities: AI algorithms can identify and recommend upgrades, such as premium rooms or
exclusive packages, to potential customers.

4. Data-Driven Insights

 Demand Forecasting: Hotels can leverage AI to predict future demand and plan resources accordingly.

 Competitive Analysis: AI tools can track competitors’ offerings and suggest strategies to maintain a
competitive edge.

5. Virtual and Augmented Reality Experiences

 Virtual Room Tours: AI-generated VR content allows guests to explore hotel rooms and amenities before
booking.

 Interactive Training Modules: AI can create immersive AR/VR training programs for hotel staff to
enhance skills and service delivery.

6. Sustainability and Green Practices

 Smart Resource Allocation: AI can recommend sustainable practices, such as reducing water and energy
usage based on guest behavior.

 Waste Management: Gen AI can analyze food and material usage to minimize waste and promote eco-
friendly initiatives.

4. Challenges in using Gen AI for enhancement of Service Quality

While Gen AI offers transformative potential, there are significant challenges that hoteliers must navigate to
implement and leverage this technology effectively. Here is a detailed overview of the challenges:

1. Privacy and Data Security Concerns

Hotels collect and store guest data, including personal preferences, payment details, and travel itineraries.
Integrating AI increases the risk of data breaches or misuse. Adhering to global data protection laws like GDPR,
CCPA, and others can be complex, especially when using AI systems that process large datasets. Guests may feel
uneasy about the level of personal data AI requires for personalization, impacting trust and satisfaction.

2. High Implementation Costs

Developing and deploying AI systems involve substantial upfront costs for software, hardware, and customization.
AI systems require regular updates, troubleshooting, and optimization, which adds to operational expenses. Smaller
hotels or budget chains may struggle to afford the sophisticated AI tools required to match larger competitors.
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3. Integration with Existing Systems

Many hotels operate on outdated property management systems (PMS) that may not integrate seamlessly with AI
technology. Transitioning to AI-powered systems can cause temporary disruptions in operations, impacting service
quality. Ensuring compatibility across multiple AI tools and hotel systems (e.g., booking engines, CRM, POS) can
be a technical hurdle.

4. Workforce Resistance and Training

Staff may perceive AI as a threat to job security, leading to resistance to its implementation. Employees need
training to effectively use AI tools, which requires time and additional resources. Over-reliance on AI can reduce
personal interaction, which remains a critical aspect of hospitality.

5. Over-Personalization Risks

Excessive personalization can make guests feel uncomfortable or intruded upon, especially if AI predictions about
their preferences seem too precise. Incorrect data or algorithms can lead to inaccurate recommendations or services,
frustrating guests. AI might prioritize efficiency over creativity, making guest experiences predictable and less
unique.

6. Dependence on Data Quality

AI's effectiveness relies on high-quality, accurate, and up-to-date data. Incorrect or incomplete data can lead to
flawed outputs. Historical biases in datasets can result in unfair or discriminatory recommendations, harming a
hotel’s reputation. Continuously gathering comprehensive data without violating privacy laws is a delicate balance.

7. Ethical and Cultural Considerations

AI systems may unintentionally perpetuate cultural, racial, or gender biases present in training data. AI algorithms
might not fully understand or adapt to cultural nuances in hospitality practices or guest preferences. Guests might
question decisions made by AI systems, especially if they lack transparency about how recommendations are
generated.

8. Technical Limitations

AI systems might struggle with unique or unforeseen situations, resulting in suboptimal service. Many AI
applications require constant internet access, which can be unreliable in remote locations. While AI excels at
pattern recognition, it might fail in providing creative solutions for complex guest needs.

9. Guest Adaptability

Not all guests are comfortable interacting with AI systems or using digital tools for hospitality services. Certain
guests may value personal interactions over AI-driven solutions, especially in luxury or boutique hotels. Guests
might not be fully aware of AI capabilities, reducing their willingness to use AI-driven services.

5. Conclusion

The integration of Generative AI into the hotel industry represents a transformative leap toward enhancing service
quality and guest satisfaction. However, the journey toward its adoption is not without challenges. The readiness of
the hotel industry to embrace Gen AI depends on its ability to balance technological innovation with the core
principles of hospitality—human connection and empathy. Hotels must evaluate their current technological
infrastructure and willingness to invest in AI systems while ensuring seamless integration with other AI tools, such
as machine learning algorithms, predictive analytics, and IoT devices, to create a cohesive ecosystem.

Equally important is the training of human resources. Hotel staff need to be equipped with the skills to collaborate
effectively with AI systems, ensuring a balance between automated efficiency and the irreplaceable warmth of
human interaction. As AI tools become more prevalent, hotels must guide guests in understanding and adopting
these technologies, ensuring that AI-driven solutions feel intuitive and beneficial rather than intrusive or impersonal.
Clear communication about the purpose and benefits of AI services can help bridge this gap.
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Ultimately, the success of AI in the hospitality industry lies in maintaining the delicate balance between innovation
and the human touch. Technology should serve as a tool to amplify empathy, not replace it. By using Generative AI
to handle repetitive tasks and enhance personalization, hotel staff can focus on building authentic relationships with
guests—creating memorable experiences rooted in genuine care and attention. The future of AI in the hotel industry
is promising, but its true potential will only be realized when innovation and humanity walk hand in hand.
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Abstract:

Technologies such as sensors, satellites, and weather forecasting models provide early warnings for natural
disasters like hurricanes, tsunamis, and floods. These systems allow authorized persons to issue timely alerts and
evacuate populations at risk. Internet of Things (IoT) devices and sensor networks provide real-time monitoring of
climatic conditions (like air quality or seismic activity) and infrastructure health (such as bridges and buildings).
IoT devices can help with disaster response in many ways, such as Assessing damage, providing real-time
information, monitoring vital signs, locating vulnerable people, sharing real-time data, predicting floods, and
Improving preparation and response. Integrating technology into disaster management frameworks enhances
preparedness, improves response coordination, facilitates rapid assessment and decision-making, and supports long-
term recovery efforts. By leveraging technological advancements, stakeholders can better protect lives, reduce
economic losses, and build more resilient communities in the face of disasters. With IoT technology, It is possible
to provide quick response, collect critical data related to earthquake activity, and provide fast response in affected
areas, including seismic wave patterns and ground vibrations. The objective of the paper is to study the IoT-based
fast disaster recovery and it discusses the key enabling technologies for IoT and provides insight into IoT-based
post-disaster response and recovery.[1]

Keywords:

Analytics, Coordination, Disaster Response, IOT, Predictive, Sensor, Social Media, Resilient.

Introduction:

In the new days, progress of India towards smart cities and digitalization is noticeable. It is impossible to
exaggerate India's historical vulnerability. Approximately 57% of the terrain is susceptible to earthquakes, 12% of
the land is susceptible to severe earthquakes, 68% to drought, 12% to floods, and 8% to cyclones. Many Indian
cities are particularly susceptible to industrial, chemical, and man-made disasters. The process of dealing with an
incident that could significantly damage the community's social cohesion is known as disaster management.
Although we cannot totally prevent the harm through disaster management, we can reduce the danger by using
early warning. Man-made and natural are the two categories of disaster. Natural disasters include earthquakes,
landslides, floods, river erosion, cyclones, tsunami, forest fire etc. Artificial disasters include nuclear, chemical,
mine, and biological disasters.[2]

Objective:

This research paper aims to support prompt decision-making and ensure a swift response to disasters. IoT connects
devices and objects to the internet, allowing them to collect and share information. It helps in collecting real time
data using IoT-enabled devices like sensors, cameras, and drones that can collect data on the intensity of a disaster
and its impact on affected areas and triggering alerts. In the recovery stage, the focus shifts to helping affected
areas return to normalcy and rebuilding infrastructure.[7] IoT can accelerate this process through efficient damage
assessment and by aiding in the coordination of efforts. IoT-enabled building sensors can assess structural damages
and transmit data to central systems that prioritize recovery operations.[4] Smart grids and IoT systems can also
restore and manage energy distribution in affected areas, ensuring a quicker return to stability. [5][6]
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Figure 1

Disaster Risk Management Cycle

Literature Survey

Technology Application
(Response)

Benefits Limitations Reference

Sensors Response Enables real-time
monitoring and

improves situational
awareness

Limited operational range
and sensitivity to

environmental factors

[4][6]

Drones (UAVs) Response Offers aerial
surveillance, rapid

deployment, and access
to hard-to-reach areas

Affected by weather
conditions, regulatory
restrictions, and short

battery life

[3][7]

AI and Machine
Learning

Response Enhances decision-
making through

predictive analytics and
rapid data processing

Requires high
computational power and
raises data privacy concerns

[2]

Mobile
Communication

Devices

Response Supports emergency
communication and
coordination, easy to

carry

Relies on network coverage
and has battery life

limitations

[7][9]

Geographic
Information
System (GIS)

Response Provides accurate
disaster mapping,

resource allocation, and
spatial analysis

Needs frequent data updates
and skilled personnel for

operation

[8][10]

Wearable Response Tracks responder Raises privacy issues and [12]
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Devices health and location,
enhancing safety and

efficiency

depends on strong network
connectivity

Case Studies of IoT in Recent Disasters

Disaster
Event

Year IOT Solution
Used

Outcome Key Learnings Reference

Hurricane
Katerina

2005 Mobile
Communication

Devices

Facilitated rescue
operations and
coordination

Importance of
robust

communication
networks

[7] [8]

Tohoku
Earthquake

2011 Sensors, Drones Quick assessment of
damage, aided in
rescue efforts

Effective in rapid
damage

assessment

[9] [10]

Nepal
Earthquake

2015 Drones, Mobile
Communication

devices

Aided in delivering
aid and assessing
structural damage

Demonstrated
value in post-

disaster recovery
and aid

distribution

[5] [11]

California
Wildfires

2020 Drones, GIS Real-time tracking of
fire spread

Critical for
dynamic disaster

response

[4] [5]

Cyclone
Amphan

2020 Mobile
communication

devices,
Sensors

Enhanced early
warning systems,

improved evacuation
strategies

Showcased need
for early warning
and rapid response

systems

[12] [13]

Role of Technology in Disaster Response

Technology plays a crucial role in Disaster Risk Management (DRM) by enhancing early warnings, improving
communication, and strengthening response efforts. Integrating advanced tools helps mitigate risks, ensure timely
interventions, and support recovery processes.[2] In disaster management, technology serves a crucial function by
facilitating real-time monitoring, streamlined communication, and optimized resource distribution. Hazard tracking
and high-risk area identification are made possible through Remote sensing and Geographic Information Systems
(GIS).[5] Timely warning dissemination and smooth coordination among response units are ensured via mobile
alerts and emergency networks. For damage evaluation, drones and satellite imagery provide essential information,
enabling efficient relief operations. Furthermore, digital platforms and simulations improve community readiness
and response capabilities.[9] The strategic incorporation of these technological tools enhances disaster resilience
and expedites recovery processes. For technology to be most effective in disaster management, it must be
accompanied by adequate training, involvement of local communities, and appropriate regulations to ensure it is
both accessible and efficient. Although technological solutions can improve response times, a comprehensive
strategy that incorporates these elements enhances overall resilience, boosts preparedness, and speeds up recovery
processes.[10] This holistic approach results in a more effective and inclusive disaster management system.

6.1 Internet of Things (IoT)

IoT or the Internet of Things, is essentially the concept of connecting physical objects or devices to the internet and
to each other. These devices are equipped with embedded sensors, software and sometimes actuators (which enable
them to interact with the environment).[13] The Internet of Things (IoT) connects a diverse range of physical
objects, from household appliances and wearable devices to industrial machinery and infrastructure components.
These objects are embedded with sensors and software that gather data on various parameters such as temperature,
pressure, location, and motion. The collected data is then processed and transmitted over networks, enabling real-
time monitoring and prompt responses to changes. IoT devices communicate with each other and centralized
systems, facilitating advanced functionalities like predictive maintenance, automated control, and data analytics. By
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leveraging connectivity and real-time data, IoT enhances efficiency, safety, and convenience across both consumer
and industrial applications.[14]

6.2 Location finding in disaster management from IOT

Location finding in disaster management is a critical application of IoT (Internet of Things) technology, leveraging
various devices and sensors to enhance emergency response efforts.[3] IoT-based location tracking plays a crucial
role in disaster response by delivering real-time, precise location data through GPS-enabled wearables, vehicles,
and equipment. Wearable sensors on responders and survivors provide continuous tracking, improving rescue
coordination. Infrastructure-based remote monitoring systems assess structural integrity, aiding in evacuation
planning. Drones equipped with IoT sensors capture aerial imagery and geospatial data for damage assessment and
survivor identification.[15] Mobile applications allow survivors to send distress signals with exact coordinates
while guiding responders to affected areas. Integrated command centers aggregate data from multiple IoT sources,
offering a comprehensive disaster overview for emergency teams. By leveraging GIS and analytics, responders can
visualize location-specific insights for optimal resource distribution and route planning. Additionally, resilient IoT-
powered communication networks ensure uninterrupted connectivity, enabling seamless coordination between
response teams and command centers, even in challenging disaster conditions. In summary, IoT technologies play a
crucial role in disaster management by enhancing location finding capabilities through real-time data collection,
GPS tracking, remote monitoring, and integrated communication systems. These capabilities improve response
times, coordination among responders, and ultimately, the effectiveness of disaster relief efforts.[14]

Conclusion:

The Internet of Things (IoT) has emerged as a crucial component of modern life, linking the global community and
facilitating smooth communication. In specific applications, IoT can be potentially life-saving, especially in
managing disasters where widespread disruptions and fatalities occur owing to natural or human-induced calamities.
IoT-enabled disaster management systems enhance early warning capabilities through sophisticated data analysis
and computational tools by enabling interconnectivity between various devices. This review examines primary
research challenges in IoT-based disaster management and emphasizes the significant role IoT devices play in
reducing the impact of disasters. It offers a comparative evaluation of current IoT solutions for disaster response,
demonstrating their efficacy. Furthermore, this study explores real-world applications of IoT, such as early warning
systems for detecting fires and earthquakes, elaborating on their implementation, IoT architecture, and significance
in examining various types of disasters.[8-12]
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Abstract

Water is an essential component for humans as well as animals. Thus, it is important to save water for the future.
Rapid Global warming is drastically changing weather patterns around the world and affecting the quantity as well
as the quality of water resources. Pollution, population explosion and urbanization are the other major factors that
are putting trace on the available freshwater resources. The treatment of dirty water consumes huge amounts of
energy in the form of electricity and fuel. By conserving and using fresh water efficiently, humans would save a lot
of energy that is utilised for water treatment and transportation. Also, they would be able to avoid potential water
crisis in the future when the demand for water wood exceeds its supply considerably. 1 The consumption of
freshwater has increased ten times in 1990, whereas its supply is gradually decreasing due to global warming. If
water isn't conserved in the present we may have to face a severe water crisis in the future.

This paper explores strategies to conserve water indoors and outdoors in school environments as a pathway to
sustainable development. It highlights innovative practices, technological interventions, and behavioural changes
necessary to address water scarcity and promote environmental stewardship among students and educators.

Keywords

Water conservation, indoor and outdoor water use Saving in school, sustainable development, environmental
education.

Introduction

Only marginal quantity of the total water available on Earth is drinkable or usable for agriculture, industrial and
domestic purposes. When the water demand of an area exceeds the availability, it indicates a water crisis. Many
reasons are presently suffering from water crisis even though the earth has enough fresh water to meet the global
requirement. When the annual water supply for a person in an area goes below 1700 m3, it is called water stress;
and when it drops down to 1,000 m3 per person, it is called water scarcity. By 2025, about two third of the global
population would be living in water stressed regions if water is not conserved. Following Image project, the area
where the ratio of human water demand to water availability that is water stress level in the end of the year 2050.

Source: World Resources Institute
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At present more than 1.3 billion people in the word are leaving in area where there is a physical shortage of water.
It is estimated that by 2025, 1.8 billion people will live in areas with water scarcity.

Water usage in schools can be broadly categorized into indoor and outdoor consumption. Common areas of indoor
water use are Toilets and Urinals these account for a significant portion of water use in schools, particularly in
institutions with older plumbing systems. Hand washing and general hygiene lead to substantial water usage,
especially in high-traffic areas. Water fountains and hydration stations are essential for students and staff,
contributing to indoor water consumption. Washing fruits, vegetables, and other ingredients. Cleaning utensils,
trays, and other kitchenware can use large amounts of water. Following table describe the indicators for water
consumption for schools worldwide

Water consumption indicators for schools worldwide

Category Value Unit Locality
Daytime schoola 15 to 25 L/person/day UNICEF

School – boarding schoola 35 to 60 L/person/day UNICEF
Primary schoolsa 11 to 18 L/student/day UK
Secondary schoolsa 14 to 21 L/student/day UK
Daytime schoola 45 L/person/day India

School – boarding schoola 135 L/person/day India
Daytime schoola 20 L/student/day USA

School – boarding schoola 25 L/student/day USA
Pre-school buildings 30 to 70 L/student/day Italy
Elementary schools 10 to 30 L/student/day Italy
Primary schools 30 L/person/day Taiwan

School – semi-boardinga 50 L/student/day Brazil
School – boarding schoola 150 L/student/day Brazil

State public schools 25 L/student/day São Paulo
Early childhood education 18.85 to 55.60 L/student/day Campinas/SP

Elementary school 21.33 L/student/day Campinas/SP
High schools 10.68 L/student/day Campinas/SP

State schools from 1st and 2nd degrees 4.5 to 81.1 L/student/day São Paulo
State elementary and high schools 6.42 to 62.82 L/student/day Triângulo Mineiro/MG
State elementary and high schools 3.9 L/student/day Recife/PE

State elementary schools 4.9 L/student/day Recife/PE
State elementary and high schools 3.9 to 16.9 L/student/day Recife/PE
Elementary and high schools 3 to 9 L/student/day Sydney/Australia

Source: adapted from Nunes (2018).

Science experiments and other academic activities can require water, especially in high schools with dedicated lab
facilities. Water is used for cleaning floors, windows, and general sanitation in classrooms, hallways, and offices.
Outdoor water usage typically involves maintaining the school's external environment. Key areas include. Watering
lawns, gardens, and athletic fields often constitutes the largest portion of outdoor water use. Shrubs, flowerbeds,
and trees may require regular watering, especially in regions with dry climates. Grass-covered fields for sports like
football or soccer often need extensive irrigation, especially during peak seasons. While generally requiring less
water, some areas may still need periodic cleaning or maintenance.
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Washing sidewalks, parking lots, and outdoor seating areas can contribute to outdoor water consumption. Schools
with swimming pools require significant water for filling, maintenance, and evaporation control. Given the
extensive water use in both indoor and outdoor settings, schools can adopt measures to conserve water:

By monitoring and managing water use both indoors and outdoors, schools can significantly reduce their
environmental footprint, lower utility bills, and instill a culture of sustainability among students and staff.

The objective of the paper, "Saving Water Indoors and Outdoors in Schools: A Path towards Sustainable
Development," is to emphasize the importance of water conservation in educational institutions as a crucial step
toward achieving sustainable development goals. The paper aims to Raise Awareness about Water Usage in
Schools, Promote Sustainable Water Management Practices.

By aligning water-saving practices with educational objectives, the paper underscores the role of schools as
catalysts for environmental change and their contribution to a sustainable future.

Literature Review

Here are some noteworthy case studies of water-saving initiatives in schools worldwide, showcasing innovative
approaches to water conservation and education:

Sr. Country schools Initiative Impact Educational
Value

1 Australi
a

Rainwater
Harvesting at

Blackwood High
School

Blackwood High
School in South

Australia installed a
rainwater harvesting
system to reduce

reliance on municipal
water. The collected
water is used for
irrigating school

gardens and flushing
toilets.

The school saved
thousands of liters
of water annually
and significantly
reduced its water

bills.

The initiative was
incorporated into

the school
curriculum, where
students learned

about water cycles,
rainwater

harvesting, and
sustainable
practices.

2 India Jal Shakti
Abhiyan in
Government
Schools

As part of the
government-led Jal
Shakti Abhiyan,

schools across India
implemented water-
saving techniques
such as rainwater

harvesting,
groundwater recharge
pits, and awareness

campaigns.

Many schools
reported an increase
in groundwater
levels and
decreased

dependence on
external water

sources.

Students actively
participated in

water conservation
drives, spreading
awareness within
their communities.

3 United
States

Water Audit
Program in
California
Schools

The City of Santa
Monica worked with
local schools to

conduct water audits,
identifying leaks,
inefficient fixtures,

and areas for
conservation.

Schools replaced
old plumbing with
water-efficient

fixtures, leading to
a reduction in water
usage by up to

30%.

Students
participated in the
audits, learning

how to track water
use and identify

waste, empowering
them to apply these
skills at home.
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4 Kenya Solar-Powered
Water Pumps at

Kithoka
Primary School

In water-scarce
regions like Kenya,
schools such as
Kithoka Primary
installed solar-
powered water
pumps to access
clean water
efficiently.

The pumps
provided water for
drinking, sanitation,
and irrigation of
school gardens,
reducing the need
for external water

sources.

Students learned
about renewable
energy and

sustainable water
management

through hands-on
projects.

5 United
Kingdo

m

Greywater
Recycling at
Bedales School

Bedales School in
Hampshire
introduced a

greywater recycling
system, reusing water

from sinks and
showers for flushing

toilets.

The system
significantly

reduced the school's
water consumption,

lowering its
environmental

impact.

The initiative
became a key

component of the
school’s

environmental
science program,
inspiring students

to explore
innovative
sustainability
solutions.

6 South
Africa

Eco-Schools
Water Projects

Under the
international Eco-
Schools program,
schools in South

Africa implemented
water-saving projects
such as installing
water-efficient taps,
repairing leaks, and
creating water-wise

gardens.

Schools reduced
water consumption
while teaching
students about

drought resilience
and conservation.

These projects
empowered

students to address
water scarcity
issues in their
communities.

7 Japan Water-
Conserving

Infrastructure at
Fujimigaoka
High School

Fujimigaoka High
School in Tokyo
installed dual-flush
toilets, automatic
faucets, and a

rainwater harvesting
system to optimize

water use.

The school
achieved significant
water savings while

reducing
maintenance costs.

Students studied
the technical

aspects of water-
saving systems as

part of their
science and
technology
curriculum.
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8 Brazil Sustainable
School Gardens
in São Paulo

Schools in São Paulo
created sustainable
gardens watered
using rainwater

The gardens
provided food for
school cafeterias
while promoting

water conservation.

Students
participated in

garden
maintenance,
learning about
sustainable

agriculture and
resource

management.

These case studies
illustrate that
water-saving
initiatives in

schools not only
reduce resource
consumption but
also serve as
powerful

educational tools,
fostering a culture
of sustainability
among students

and their
communities.

Source: Secondary data

Methodology

To write this research paper, I have used secondary data, for which I have referred to schools in India and abroad.

Indoor Water Conservation Strategies

Upgrade to Water-Efficient Fixtures

 Install low-flow or dual-flush toilets and waterless urinals.

 Use Sensor-Activated Faucets.

 Aerators on Faucets

Leak Detection and Repairs

 Regular Inspections: Conduct routine checks of plumbing systems.

 Monitoring Systems: Use water monitoring systems to detect unusual spikes in water usage for likage.

Behavioral Interventions

 Awareness Campaigns: Educate students and staff on the importance of turning off taps, reporting leaks,
and conserving water.

Optimize Kitchen

 Install energy- and water-efficient dishwashers and kitchen appliances.

 Reduce Rinse Water Use: Train kitchen staff to use minimal water when rinsing fruits, vegetables, and
dishes.
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Drinking Water Stations

 Replace traditional water Bottle Filling Stations

 Encourage Reusable Bottles among students and staff.

 Use mops and cleaning equipment that require minimal water.

 Dry Cleaning Alternatives: such as microfiber cloths, for non-critical cleaning tasks.

Incorporate Technology

 Install smart water meters to monitor water consumption in real time and identify areas of inefficiency.

 Timed Water Flow Systems: Use timed or automated systems for water dispensers and restrooms.

Educational Initiatives

 Student Involvement: Engage students in water conservation projects, like water audits and awareness
campaigns.

 Incorporate Conservation in Curriculum: Teach water-saving techniques as part of science, geography,
or environmental education.

Outdoor Water Conservation Strategies. -

 Smart Irrigation Controllers: Use weather-based or soil moisture sensors to ensure watering only occurs
when needed.

 Drip Irrigation: Install drip irrigation systems for gardens and landscaped areas to deliver water directly to
the roots, minimizing evaporation.

 Time Watering Efficiently: Schedule irrigation during early mornings or late evenings to reduce water loss
from evaporation.

Replace Water-Intensive Landscaping

 Drought-Resistant Plants: Use native or drought-tolerant plants in school gardens and landscapes to
reduce water needs.

 Mulching: Apply mulch to garden beds to retain soil moisture and reduce evaporation.

 Artificial Turf or Low-Water Ground Covers: Replace grass in non-essential areas with artificial turf or
low-maintenance ground covers.

Rainwater Harvesting

 Rain Barrels and Storage Tanks: Install rain barrels or tanks to collect and store rainwater from rooftops
for outdoor uses such as irrigation or cleaning.

 Bioswales and Permeable Surfaces: Use permeable materials in parking lots or walkways to direct
rainwater into the soil or collection systems.

Maintain Outdoor Areas Efficiently

 Prevent Overwatering: Train maintenance staff to monitor and adjust watering schedules based on
seasonal needs.

 Repair Leaks: Regularly inspect outdoor plumbing, sprinklers, and irrigation systems for leaks or
inefficient spray patterns.

 Pressure Washing Alternatives: Use brooms or blowers for cleaning hard surfaces instead of washing
them down with water.
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Water-Efficient Sports and Recreation Areas

 Efficient Grass Management: Aerate soil and fertilize appropriately to reduce water needs on grass-
covered sports fields.

 Designated Practice Areas: Restrict high-maintenance grass fields to official games while using lower-
maintenance areas for practice.

Educational and Community Programs

 Water-Wise Gardening Projects: Engage students in creating and maintaining sustainable school gardens,
teaching them the value of water conservation.

 Community Workshops: Host water conservation workshops for parents and the local community to
extend the impact beyond the school.

 Competitions and Challenges: Organize inter-class or inter-school challenges focused on reducing outdoor
water consumption.

Use Recycled and Non-Potable Water

 Greywater Systems: Use treated greywater from sinks or kitchens for irrigation and other non-drinking
purposes.

 Municipal Recycled Water: Partner with local governments to access recycled water for outdoor uses.

 Incorporate Technology

 Smart Monitoring Systems: Use outdoor water meters to track water usage and identify areas for
improvement.

 Leak Detection Sensors: Install sensors in outdoor pipelines and sprinkler systems to quickly detect and
address leaks.

 Water-Wise Features: Incorporate rock gardens, rain gardens, or xeriscaping (landscaping designed for
minimal water use) into school grounds.

 Shade Structures: Use trees or structures to reduce water evaporation from gardens and lawns by
providing shade.

By implementing these indoor and outdoor water conservation strategies, schools can significantly reduce their
water footprint, create cost savings, and instill sustainable habits in students and staff and set a strong example for
environmental stewardship while creating opportunities for student involvement in sustainability initiatives.
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Abstract

Agriculture, which began over 12,000 years ago during the Neolithic era, has been central to the development of
human civilization. In India, agriculture continues to play a crucial role, with most farming practices depending on
rainfall, soil quality, and environmental factors. While traditional methods persist, advancements in technology’s,
such as the “Internet of Things” (IoT), offer promising solutions to modernize farming and increase crop yields.
IoT systems are already successfully used in various global industries, and it is time for India to adopt smart
agricultural practices. These systems integrate data from sensors, actuators, and advanced electronics, allowing
farmers to monitor their fields remotely. Smart agriculture can predict weather patterns, regulate irrigation, and
optimize resource usage. Through sensors connected to platforms like Arduino-UNO, farmers can control systems
remotely via networking technologies. The combination of research in smart agriculture and Artificial Intelligence
(AI) can enable better resource optimization and pest control, ultimately leading to higher crop yields.

Keywords: Smart Agriculture, IoT, Precision Farming, Sensors, Arduino, Wireless Sensor Networks, Artificial
Intelligence

Introduction

Smart farming techniques have the potential to significantly enhance traditional agriculture, which has long relied
on labor-intensive methods and rudimentary tools. Technologies such as “precision farming, efficient water
management, and soil moisture” monitoring can help increase yields while reducing waste. Precision farming
reduces the overuse of fertilizers and pesticides by tailoring their application based on soil quality, benefiting both
the environment and farmers. With water resources rapidly depleting due to increased agricultural and industrial
demand, it is crucial to adopt more sustainable farming practices. Additionally, many migrants returning to rural
areas after the COVID-19 pandemic have shown interest in farming, providing an opportunity to introduce them to
modern, efficient farming methods.

Existing Agricultural Practices

In Village areas, farming remains the primary livelihood for many, with farming techniques passed down through
generations. However, most small-scale farmers rely on traditional methods that are often inadequate for
maximizing crop yields. These farmers typically rely on rainfall and canal irrigation systems for water, and pest
control is done using locally available materials. The lack of modern tools and weather forecasting systems leaves
farmers vulnerable to crop failure due to unpredictable environmental conditions. In contrast, large-scale corporate
farms have been able to implement smart agriculture systems, which has led to higher productivity and profits. The
goal is to transition from labor-intensive, risk-prone farming to more sustainable, efficient practices that increase
yields and profits.

Proposed Systems

To address the challenges faced by traditional farming, the proposed system focuses on integrating IoT-based
technologies into agricultural practices. For instance, a smart irrigation system can increase water utilization by
automating the irrigation process based on current weather and soil moisture data. Farmers can constantly track and
regulate their crops by utilizing “IoT sensors”, which can provide complete data on environmental elements like
temperature, humidity, and soil moisture. This system can help small farmers achieve better yields and profitability
by optimizing water usage, pest control, and overall crop management.

Methodology

 Wireless Sensor Networking: The system uses a “wireless sensor network (WSN)” to continuously
monitor environmental factors like temperature, humidity, and soil moisture. Data from various sensors is
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collected and processed to provide real-time insights for farmers. This system can also control agricultural
machinery, such as irrigation pumps, based on the data received from the sensors.

 Irrigation Control: Soil moisture sensors are embedded in the field to measure moisture levels. If moisture
levels fall below the threshold, the system automatically activates the irrigation pump. Temperature sensors
and rain sensors are also integrated to provide comprehensive environmental data.

 Remote Monitoring: The system allows farmers to monitor their crops and control irrigation systems
remotely through a smartphone or computer. This increases convenience and ensures that farmers can take
immediate action when needed.

Literature Survey

Several studies have examined the application of IoT in agriculture. One such study focused on an irrigation system
that utilizes soil moisture data to regulate water usage efficiently. However, some systems, such as those based on
Bluetooth, have limitations in range and device compatibility. Another study focused on improving energy
efficiency in sensor networks. Researchers have also explored the use of Zigbee technology for environmental
monitoring, although power consumption remains a concern. Despite these challenges, IoT-based systems offer
significant benefits for monitoring crop conditions and improving farm management.

Block Diagram

“Figure-2 Soil Moisture sensor Figure – 3 Raindrop sensor Figure-4 Temperature & Humidity sensor”

“Soil Moisture Sensor”: Measures the volumetric water content in the soil and provides moisture level readings.
This helps determine when irrigation is needed.
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“Raindrop Sensor”: Detects rainfall by measuring the change in resistance caused by water droplets falling on the
sensor’s surface.

“Temperature & Humidity Sensor”: Monitors temperature and humidity levels, which are crucial for crop health.

“Arduino UNO”: Arduino is an open-source electronic platform designed for prototyping with an emphasis on
ease of use, both in hardware and software. It allows users to interface with sensors to collect input and control
outputs like motors and actuators. The platform is particularly user-friendly for individuals familiar with basic
electronics and C programming. Arduino consists primarily of a hardware board, commonly the Arduino Uno, and
the Arduino Integrated Development Environment (IDE) for writing code.

"The Arduino Uno is a microcontrollers board built around the ATmega328P chip. It has 14 digitals input/output
pins, including 6 that support PWM output, along with 6 analog inputs. The board also includes a 16 MHz quartz
crystal, a USB port, a power jack, an ICSP header, and a reset button. It can be powered through either a USB
connection or an external AC-to-DC adapter, making it highly accessible. With its straightforward "plug and play"
design, users can easily connect it to a computer or battery and start working on their projects with minimal risk of
damage.”

The Arduino IDE is a multi-platform software compatible with Windows, macOS, and Linux, built using Java. It
provides a straightforward way for users to write code and uploads it to Arduino boards, simplifying the
development of electronic projects. Its ease of use makes it suitable for both beginners and experienced developers
in electronics and programming.

Fig. No.5 Arduino UNO board Fig. No. 6 Flow Chart

Fig. No. 7 LCD data
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Performance and Operability

The system's performance was assessed using the Thing Speak platform, which facilitated the monitoring of key
parameters, including “temperature, humidity, rainfall, and soil moisture.” The data gathered through this platform
enabled the evaluation of the smart irrigation project's efficiency and functionality, as demonstrated in the
corresponding figure.

Fig. No. 8 Temperature Data Fig. No. 9 Humidity Data

Fig. No. 10 Rain Data Fig. No. 11 Soil Data

Conclusion

By incorporating IoT and wireless sensor networks into agriculture, farmers can improve crop management, reduce
resource waste, and increase overall productivity. These systems offer a cost-effective way to automate irrigation,
monitor soil and climate conditions, and control farming equipment remotely. As IoT technology continues to
evolve, it holds great potential for transforming agriculture in India, improving food production, and addressing
environmental challenges.
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Abstract

This study looks at how social media might help customers adopt more environmentally friendly purchasing habits.
The study illustrates how digital interactions impact the transition toward eco-friendly purchasing patterns through
an examination of various social media platforms, influencer involvement, and consumer engagement strategies.
The results highlight important trends and provide useful advice for marketers and companies looking to take
advantage of the rising demand for eco-friendly goods.
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Introduction

Consumer behavior has changed significantly in recent years, especially in regards to sustainability. Customers are
increasingly choosing eco-friendly products as environmental issues like plastic litter and climate change continue
to dominate international conversation. The trend of sustainable purchasing, which includes the desire for goods
that are created ethically, with little ecological impact, and with little environmental damage, has emerged as a
result of this change. The widespread impact of social media platforms has exacerbated this shift in consumer
behavior.

With billions of users using sites like Facebook, Instagram, Pinterest, and TikTok, social media has become an
integral part of everyday life. In addition to revolutionizing communication and interaction, these platforms have
developed into effective instruments for influencing the tastes and actions of customers. Because of this, social
media has a special power to affect consumer choices, especially when it comes to encouraging environmentally
friendly purchases. A wider audience can now see and understand sustainability because to social media's use of
visual storytelling, peer pressure, and influencer endorsements. (Mangold & Faulds, 2009). Furthermore, user-
generated content such as product reviews, sustainability advice, and brand advocacy has increased the legitimacy
of environmentally friendly products and increased their appeal to consumers who care about social issues.
(Cheung & Thadani, 2012).

Platforms that emphasize visual content and brief films, such as Instagram and TikTok, have proven especially
successful in encouraging sustainable lifestyles. By showcasing the beauty of eco-friendly products, zero-waste
lifestyles, and sustainable fashion, these platforms have made it possible for sustainable enterprises to flourish and
connect with a worldwide consumer base. (Niinimäki, 2020). Influencers, who are crucial in establishing trends,
frequently utilize their platforms to promote sustainability, which raises awareness and eventually modifies the
buying patterns of consumers. (Schouten et al., 2020).

The purpose of this article is to examine the ways in which social media platforms impact trends in sustainable
shopping. This study will investigate how social media influences consumer attitudes toward sustainability and
encourages eco-friendly buying habits by examining the roles of influencers, user-generated material, and peer
recommendations. The difficulties that emerge in this field will also be covered in the paper, such as problems like
disinformation and greenwashing that might call into question the veracity of sustainability claims. In the end, this
study aims to provide light on how consumers, marketers, and brands can more effectively traverse the changing
terrain of sustainable buying in the digital era.
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Literature Review

 Social Media and Consumer Behavior: Research suggests that social media influences consumer choices
through peer recommendations, influencer endorsements, and exposure to marketed material. (Mangold &
Faulds, 2009)

 Sustainability and Consumer Trends: The rise of eco-conscious consumers and the increasing demand
for sustainable products, particularly in the fashion, food, and beauty industries. (Niinimäki, 2020)

 Influencers and Social Proof: How influencers and user-generated content shape purchasing behavior and
perceptions of sustainability. (Schouten et al., 2020)

The Role of Social Media in Promoting Sustainable Shopping

 Platform Influence: Platforms like Instagram, Pinterest, and TikTok allow brands to reach consumers
visually and interactively, making sustainability more accessible and desirable. (Woods et al., 2016).

 Peer Recommendations and User-Generated Content: The influence of consumer testimonials, internet
reviews, and displays of environmentally friendly products on buying decisions. (Cheung & Thadani, 2012).

 Brand Marketing for Sustainability: Brands influence consumer choices and brand loyalty by using social
media to promote their eco-friendly products and sustainable business practices. (Kaplan & Haenlein, 2010).

The Influence of Social Media Influencers

 Influencers as Key Drivers: By sharing their own stories, social media influencers aid in the promotion of
sustainable products and are therefore regarded as reliable resources by environmentally concerned
customers. (Freberg et al., 2011)

 Building Trust through Authenticity: Influencers who focus on transparency and authenticity in
promoting sustainable lifestyles can build trust and influence purchasing decisions (Eisenberg et al., 2020).

The Role of Social Media in Shaping Consumer Awareness

 Increased Awareness of Environmental Issues: An examination of the ways in which social media has
increased public awareness of issues pertaining to the environment, including plastic waste, climate change,
and ethical fashion.

 Educational Campaigns by Brands: Examples of how companies use social media to inform customers
about ethical production, eco-friendly products, and sustainable sourcing.

Social Media Campaigns Promoting Sustainable Shopping

 Case Studies of Successful Campaigns: Evaluation of initiatives like Lush's sustainability-focused
Instagram and TikTok campaigns or Patagonia's #BetterThanNew (Palmer, 2020)

 The Role of Hashtags and Viral Trends: Hashtags such as #ZeroWaste and #SustainableFashion inspire
people to live more sustainably and promote viral trends related to eco-friendly shopping. (Dholakia & Zhao,
2018).

Figure 1- Social Media and its Influence on Fashion
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Challenges in Social Media-Driven Sustainable Shopping

 Greenwashing Concerns: The risk that businesses will overstate their sustainability efforts in an effort to
attract eco-aware clients, especially on social media platforms like Instagram where visibility is important.
(Lyon & Montgomery, 2015)

 Misinformation and Consumer Trust: The spread of misleading information about sustainable products
and the need for regulation to ensure that eco-friendly claims are true. (Borgerson et al., 2018)

Findings

 Social Media’s Role: Sustainable buying is greatly aided by social media sites like Facebook, Instagram,
and TikTok. These tools make it easier to share information and create communities centered around
sustainability.

 Consumer Engagement: Customers can share ideas, advice, and product suggestions in sustainability-
focused online communities and social media groups.

 Brand Strategies: Influencer partnerships and user-generated content are being used by brands more and
more to communicate their sustainability pledges. This tactic increases customer trust in addition to
improving brand image.

Discussion

Social media's incorporation into sustainable product marketing methods has increased consumer participation and
awareness. Greenwashing, the practice of companies falsely representing their goods as ecologically beneficial, is
still common, nonetheless.The market is oversaturated with both authentic and fraudulent sustainability promises,
and customer opinions vary widely.

Conclusion

Social media has a complex role in advancing sustainable shopping trends, influenced by peer pressure, visual
storytelling, and the growing number of digital influencers. The main ways that social media platforms encourage
the adoption of environmentally friendly consumer practices are examined in this section, along with the difficulties
that result from this change.

1. Social Media as a Platform for Raising Sustainability Awareness

Social media platforms, which provide a forum for people, organizations, and activists to exchange knowledge,
resources, and up-to-date information on environmental issues, have demonstrated efficacy in increasing awareness
of sustainability. According to Mangold and Faulds (2009), social media's strength is in its capacity to spread
messages via peer networks and reliable sources. Given that consumers are increasingly trying to make ethical,
well-informed decisions, this is especially pertinent when it comes to sustainable buying. With their visually
stimulating material, social media sites like Instagram and Pinterest have produced a potent platform for promoting
sustainable movements, eco-friendly goods, and green lifestyles.

The increasing popularity of "sustainable fashion" on Instagram, where eco-aware companies use influencers,
artists, and environmental activists to market their goods, is one such example. Younger, socially conscious
generations now find sustainability more visually appealing and approachable thanks to these platforms' captivating
visuals and hashtag movements like #SustainableFashion and #SlowFashion (Niinimäki, 2020). Users can quickly
recognize and relate to products that reflect their values thanks to this visual focus, whether they are from the
culinary, beauty, or fashion industries.

2. The Role of Influencers in Shaping Sustainable Consumption

Influencers are crucial in influencing social media user behavior, especially when it comes to promoting eco-
friendly goods. Influencers directly affect followers' perceptions of brands and products since they are regarded as
trustworthy individuals. Because their support is frequently regarded as genuine and trustworthy, influencers who
promote sustainability have the power to dramatically alter consumer behavior. By offering relatable examples of
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how sustainable practices can be integrated into everyday life, influencers can close the gap between consumer
awareness and action (Schouten et al., 2020).

3. User-Generated Content and Peer Influence

User-generated content is another important factor influencing sustainable purchasing trends (UGC). Users can
share their own experiences with sustainable practices, eco-friendly items, and brands that reflect their beliefs on
social networking networks. According to study, electronic word-of-mouth, like this content, has a big influence on
people's decisions to buy (Cheung & Thadani, 2012). Peer recommendations are frequently more trusted by
consumers than traditional advertising, and when people talk about their great experiences using sustainable
products, it can encourage others to do the same.
Peer recommendations have an impact that goes beyond product reviews. On TikTok, for instance, hashtags like
#ZeroWaste and #EcoTok highlight a burgeoning user base that exchanges experiences, advice, and suggestions
about sustainable living.

4. Challenges in the Social Media Landscape for Sustainable Shopping

Social media's impact on environmentally friendly purchasing is not without its difficulties, despite its potential.
The problem of greenwashing is among the most important issues. Many firms may be tempted to exaggerate their
environmental efforts or mislead consumers about the sustainability of their products as sustainability gains
importance as a consumer priority. According to Lyon and Montgomery (2015), greenwashing is the practice of
companies making exaggerated claims to be environmentally friendly in an effort to take advantage of the rising
demand for sustainable goods. Customers may become skeptical of sustainability promises as a result, which can
erode their trust in businesses and make it more difficult for them to distinguish between products that are truly
sustainable and those that are just promoted as such.

5. The Future of Social Media and Sustainable Shopping

Social media will probably keep being a major factor in the development of sustainable purchasing trends in the
future. For customers looking for sustainable solutions, emerging technologies like augmented reality (AR) and
artificial intelligence (AI) may provide even more personalized and interactive experiences as digital platforms
develop. As governments and organizations start to crack down on deceptive marketing techniques, brands and
influencers will also need to negotiate regulatory changes pertaining to sustainability claims and transparency.
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Abstract

Stampedes at religious gatherings in India either it including the Kumbh Mela, Vaishno Devi pilgrimage, and
Sabarimala temple festival, have led to tragic loss of life due to irresponsible behaviour and management
overcrowding, inadequate infrastructure, and poor crowd management. These events attract millions of devotees,
making crowd control and safety a significant problems. Key causes of stampedes include overcrowded spaces,
narrow paths, inadequate barriers, ineffective crowd management strategies, and panic induced by religious intent .
Poor communication and lack of emergency preparedness exacerbate these situations which often leading to fatal
results.

Case studies and review on such as the Kumbh Mela stampedes in 1954, 1986, and 2008, and the 2013 Ratnagarh
and Vaishno Devi incidents highlight recurring patterns of overcrowding, sudden surges, and ineffective planning.
These tragedies are often caused by overcrowding, lack of clear information, and poor infrastructure that limits
crowd movement and emergency response.

The consequences of these stampedes go beyond the loss of life. They also affect local economies dependent on
religious tourism , image of state, decrease public confidence in the safety of such events, and leave lasting
emotional and psychological scars on survivors and families.

To prevent future stampedes, authorities must implement better crowd management strategies, improve
infrastructure, and technology such as AI-based crowd prediction models and drones for real-time monitoring.
Enhanced communication systems and trained personnel are also essential. With improved planning, these religious
gatherings can be safer while maintaining their spiritual significance etc.

Keywords: Religious Stampede, Crowd Management, Infrastructure safety, Emergency Preparedness and AI -
Based Monitoring.

Introduction

India, known for its diverse culture and religions, hosts some of the world's largest religious gatherings. Events
such as the Kumbh Mela, the Vaishno Devi pilgrimage, and the yearly Navratri festivities attract millions of
devotees who engage in sacred rituals and celebrations. While these occasions offer spiritual satisfaction and foster
community bonds, they also pose significant logistical challenges due to their vast attendance.

Unfortunately, overcrowding at these events has led to tragic occurrences, particularly stampedes, where panic can
sweep through tightly packed crowds, resulting in injuries and even deaths. These stampedes are not isolated
incidents; rather, they are recurring events that heighten concerns regarding the safety and preparedness of event
organizers, local governments, and religious bodies.

Objective :

This research paper aims to examine the reasons and ramifications of stampedes at religious events in India,
concentrating on major pilgrimages and festivals. Additionally, it evaluates possible preventive measures and
investigates how technological innovations, infrastructure enhancements, and improved crowd management
practices can help avert such disasters in the future.

Literature Review

Religious assemblies in India have existed for centuries, but the level of participation has significantly surged in
recent decades. Pilgrimages such as the Kumbh Mela, held every 12 years, have experienced remarkable growth,
increasing from a few hundred thousand attendees in the early 20th century to over 120 million in recent times. As
the number of participants grows, the challenges associated with managing such vast crowds also amplifies.
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Numerous researchers and organizations have examined crowd dynamics and the elements that lead to stampedes
during large events. A 2013 report from the National Disaster Management Authority (NDMA) highlighted that
inadequate infrastructure design, lack of effective crowd management strategies, and poor emergency response
systems are key factors contributing to the incidents of stampedes. Investigations conducted by the Indian Institute
of Technology (IIT) Bombay regarding crowd behaviour further underline the significance of grasping crowd
psychology and behaviour patterns, along with the necessity for a proactive stance on crowd management.

Analysis of stampedes throughout India indicates that most incidents could be prevented with improved planning.
For example, research on the 2011 Kumbh Mela stampede in Allahabad identified overcrowding, sudden panic, and
ineffective communication as major causes, where the absence of clear information regarding crowd conditions led
to disorder.

In spite of these findings, minimal action has been taken to enforce large-scale safety reforms at all religious
gatherings, and many of the problems remain unresolved, resulting in persistent incidents.

Factors Contributing to Stampedes in Religious Gatherings

Crowd Density and Inadequate Planning

The foremost reason for stampedes is the excessive density of the crowd. Large religious events like the Kumbh
Mela, Vaishno Devi pilgrimage, and the Sabarimala temple festival attract millions within a brief period. Often, the
physical space needed for such sizable groups is lacking, and the crowd control measures, including barriers and
pathways, fall short.

Crowds can be unpredictable, particularly during sudden movements. In these situations, the combination of
overcrowding and insufficient planning leads to a highly dangerous environment. The 2013 Ratnagiri temple
stampede exemplifies how congestion in a restricted area caused chaos. With poor barricades and congested
pathways, the surge of devotees at the temple entrance created a bottleneck that sparked a disastrous sequence of
events.

Insufficient Infrastructure

Many of India’s religious sites, some of which date back centuries, were not built to handle the vast numbers that
now converge upon them during significant religious gatherings. Narrow paths, limited access and exit points,
along with inadequate emergency evacuation routes, pose considerable risks.

For instance, during the Vaishno Devi pilgrimage, worshippers navigate narrow, winding trails. These routes,
originally designed for smaller groups, have become overcrowded during peak pilgrimage times. In certain
circumstances, these pathways lack sufficient lighting, safety barriers, or clear directional signs, all of which can
lead to accidents and chaos during emergencies.

Passionate Religious Sentiment and Panic

The psychological factor of religious enthusiasm should not be overlooked. For numerous devotees, participating in
a pilgrimage or religious event may be a once-in-a-lifetime opportunity, amplifying their urgency to reach the
sacred site. When individuals are swept up in the fervour, their sense of danger can become distorted, resulting in
irrational actions, particularly when panic arises.

A sudden jolt, an imagined threat, or a moment of confusion can trigger widespread panic, as witnessed in the 2014
Vaishno Devi stampede. The intensity of devotees' beliefs often drives them to neglect their safety as they strive to
reach their goal, increasing the likelihood of stampedes.

Ineffective Crowd Management Measures

Even though many religious events garner significant attendance and receive sufficient attention from local
authorities, crowd management strategies frequently fall short of addressing the enormity of the gathering.
Inadequate barricades, insufficient personnel to regulate the crowd, and delayed reactions in emergencies worsen
the situation. For example, during the 2013 Ratnagiri temple stampede, deficiencies in crowd control measures and
a failure to execute timely interventions resulted in over 100 fatalities.
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Authorities often misjudge the unpredictability of crowds, and the absence of thorough risk evaluations and crowd-
flow forecasting during these events leads to tragic outcomes. This dilemma becomes even more pressing when
there is an inadequate number of trained personnel available to manage such large crowds.

Ineffective Communication

In any significant event, particularly one as tumultuous as a religious gathering, effective communication is crucial
for ensuring safety. Insufficient communication systems—such as inadequate signage, vague instructions, and
delayed distribution of emergency alerts—can lead to anxiety and chaos. This issue is intensified during a stampede
when timely access to real-time information is limited.

During the 2014 Vaishno Devi stampede, there were accounts of ineffective communication among the temple
officials, local law enforcement, and emergency responders. This lack of collaboration contributed to a sluggish
response, exacerbating the crisis.

Case Study : Kumbh Mela 1954

The Kumbh Mela of 1954, the first held after India's independence, was a historic and tragic event. On 3 February,
during Mauni Amavasya, millions of devotees gathered at the confluence of the Ganges, Yamuna, and Sarasvati
rivers in Allahabad (now Prayagraj) to take a holy dip. In the rush, a stampede broke out, leading to the deaths of
nearly 800 people, either trampled or drowned. The tragedy highlighted the dangers of overcrowding and poor
crowd management at such large-scale events. It remains a sombre reminder of the need for better organization at
future Kumbh Melas, though it continues to be a major spiritual occasion for millions.

Case Study 1: Kumbh Mela 1986

The 1986 Kumbh Mela in Haridwar was marked by another devastating tragedy. On the day of the event, a
stampede broke out, claiming at least 200 lives. The chaos began when Uttar Pradesh Chief Minister Veer Bahadur
Singh, accompanied by other state leaders and Members of Parliament, arrived in Haridwar. As security personnel
attempted to restrict public access to the riverbanks to accommodate the VIPs, tensions rose. The growing
frustration of the crowd, compounded by the lack of space and poor management, led to a deadly stampede. This
tragic incident underscored the need for better crowd control and security measures at large-scale religious events.

Case Study 2: Kumbh Mela 2008

The Kumbh Mela, held every 12 years in Allahabad (now Prayagraj), is the largest religious gathering in the world.
The 2008 Kumbh Mela stampede, which resulted in over 40 deaths, occurred when a large number of devotees
surged towards the riverbanks to perform a ritual bath. The event was poorly managed in terms of crowd control,
and rumours of gate closures led to panic. The lack of clear signage and inadequate barriers further escalated the
situation.

The aftermath of the tragedy sparked widespread criticism of the event's organization, with many pointing out the
inadequate infrastructure and poor planning, which contributed to the overcrowding and chaos.
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Case Study 3: : Ratnagarh Temple Stampede (2013)

During the Navratri festival in 2013, a stampede at the Ratangarh temple in Madhya Pradesh resulted in over 100
deaths and hundreds of injuries

Around 9 a.m. on Sunday, October 13, 2013, approx.
25,000 individuals were on the bridge at when a portion
of the railing collapsed. Word spread that the bridge
might collapse, leading to panic as the crowd attempted
to push their way off. Many people lost their lives or
sustained injuries in the resulting crush, and others
drowned after leaping into the rising river. The majority
of the casualties were women and children.

There were differing accounts regarding the reasons for
the stampede. One account suggested that the panic was
triggered by the broken railing, while another claimed

that a tractor had struck the bridge prior to the chaos. Others reported that a group of pilgrims deliberately
circulated the rumour in order to break the long queue. Some eyewitnesses indicated that the stampede was ignited
when police charged into the crowd swinging batons, though this claim was refuted by police authorities.

Case Study 4: Kumbh Mela 2013 Allahabad (Prayagraj), Uttar Pradesh

Date: February 10, 2013

Initial reports suggest that the stampede occurred after a railing on a footbridge at Allahabad railway station
collapsed. However, eyewitnesses claim that the chaos was triggered when railway police

used wooden sticks to charge at the crowd in an attempt to control the overwhelming rush at the station. The
tragedy claimed the lives of 42 people, including 29 women, 12 men, and an eight-year-old girl who passed away
after waiting for nearly two hours for assistance. At least 45 others were injured in the incidents

Case no 5: Hathras Uttaroradesh July 2024 (Satsang)
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On July 2, a large crowd, mainly consisting of people from disadvantaged communities, gathered in Hatteras to
hear a ‘godman’ deliver a sermon. As the event came to an end and the godman was leaving, the crowd rushed
forward to get a last look at him. Many people knelt down to collect the mud from the ground where he had walked,
believing it to be sacred. In the chaos that followed, a stampede broke out, resulting in the deaths of 121 people, the
majority of whom were women.

Case Study 6: Maha Kumbh 2025 (Prayagraj)

At least 30 people have lost their lives and 60 others have been injured in the stampede at the Maha Kumbh venue
in Prayagraj ……….

Here are some more religious stampedes that have occurred in India:

1. 2011 Kumbh Mela Stampede (Allahabad January 14, death: 36 approx.)
2. 2008 Mandhata Stampede (Mandhata Madhya Pradesh, October 3, death: 220 approx.)
3. 2006 NainaDevi Temple Stampede (NainaDevi Temple, Himachal Pradesh, August 3, Deaths:
4. 145 approx.)
5. 2004 Vrindavan Stampede (Vrindavan, Uttar Pradesh, March 4, Deaths: 29 approx.)
6. 2003 Chamunda Devi Temple Stampede (Jodhpur, Rajasthan April 25, Deaths: 258 approx.)
7. 2001 Kumbh Mela Stampede (Allahabad (Prayagraj), Uttar Pradesh January 14, Deaths: 40 approx.)
8. 1997 Ujjain Stampede (October 22, Ujjain, Madhya Pradesh Deaths: 50 approx.)
9. 1991 Mahavir Jayanti Stampede (April 7, Patna, Bihar, Deaths: 104 approx.)
10. 2013 Ratnagiri Temple Stampede (September 13, Ratnagiri Temple, Madhya Pradesh, Deaths: 115 approx.)
11. 2010 Sabarimala Temple Stampede (January 14, Sabarimala, Kerala, Deaths: 102 approx.)
12. 2000 Sabarimala Stampede (December 14, Sabarimala, Kerala, Deaths: 51 approx.
13. 1998 Varanasi Stampede (October 13, Varanasi, Uttar Pradesh, Deaths: 60 approx
14. 1987 Bhavnagar Temple Stampede (October 10, Bhavnagar, Gujarat, Deaths: 50 approx.)
15. 1986 Kumbh Mela Stampede (February 1, Allahabad (Prayagraj), Uttar Pradesh, Death :100 approx.)
16. 1985 Baidyanath Temple Stampede (: September 14, Baidyanath Temple, Deoghar, Jharkhand Deaths: 50+

approx.)
17. 1983 Badrinath Temple Stampede (September, Badrinath, Uttarakhand, Deaths: 25 approx.)
18. 2006 Eid-ul-Fitr Stampede in India (November 1, Mecca Masjid, Hyderabad, India
19. 2001 Eid-ul-Fitr Stampede in India (January 1, Delhi, India Deaths: 35 approx.) and etc

Consequences of Stampedes

 Human Cost: The immediate toll of stampedes on human life is catastrophic. Lives are lost, and many
survivors endure both physical injuries and psychological trauma. The families of those who perish often
grapple with a lack of closure, while the emotional scars for survivors can persist indefinitely. Children and
the elderly tend to be particularly at-risk during stampedes, resulting in lasting ramifications for affected
families.

 Social and Economic Consequences: The repercussions of stampedes go beyond the moment they occur.
Religious tourism, a vital element of the local economy, suffers when potential attendees view religious
events as hazardous. Businesses reliant on pilgrim traffic, such as vendors, hotels, and transportation
services, face substantial financial setbacks when stampedes occur. Additionally, the media portrayal of
these incidents frequently influences public perceptions of the events, leading to decreased participation in
future gatherings.

 Religious Consequences: Stampedes can create a significant impact on the spiritual and religious
experiences of participants. What is intended to be a holy pilgrimage often transforms into a tragedy,
jeopardizing the faith of survivors and deterring others from attending such events. The anxiety and trauma
linked to stampedes can result in devotees being reluctant to revisit these locations, influencing the religious
importance and spiritual satisfaction they gain from these gatherings.
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6. Prevention Measures and Solutions

Crowd Management Strategies

To avert stampedes, it is essential to implement a thorough crowd management strategy. This strategy should
involve analysing crowd behaviour and designing pathways that facilitate the smooth movement of worshippers.
Sufficient barriers, clear visual directions, and multiple entry and exit points are crucial for regulating the flow of
large groups. Furthermore, designated rest areas and first aid stations should be strategically positioned to avoid
overcrowding in important locations.

Technological Solutions

Technological measures can greatly improve safety during large gatherings. AI-based crowd prediction models can
assist authorities in foreseeing potential dangers and taking precautionary steps before situations become
unmanageable. Drones fitted with cameras can observe crowd density from the sky, offering real-time feedback to
security staff. Furthermore, mobile applications that monitor crowds and supply updates on crowd density can help
direct individuals away from overcrowded locations.

Improved Infrastructure

Investing in enhanced infrastructure at religious sites serves as a long-term approach to avoid stampedes. This
encompasses widening narrow paths, adding more entry and exit points, and upgrading lighting and signage. At key
junctions, digital displays showing live crowd movement data can assist in directing people and preventing
congestion.

Public Awareness and Communication

Clear communication is vital during large-scale events. Authorities should utilize various channels, including
loudspeakers, mobile applications, and social media, to share important information. Emergency procedures should
be publicized in advance, and volunteers should be trained to safely guide individuals during emergencies.

Training Authorities

Security personnel and volunteers must receive ongoing training in crowd management and emergency response.
They should be provided with equipment such as walkie-talkies and GPS devices to effectively coordinate actions
in emergencies. Additionally, simulations and drills can prepare them for handling unexpected challenges during
peak events.

Conclusion

Stampedes at religious gatherings in India are a recurring issue caused by overcrowding, poor infrastructure,
ineffective crowd management, and lack of communication. These incidents result in tragic loss of life and long-
term social and economic impacts. To prevent future disasters, authorities must implement better crowd control
strategies, leverage technology, improve infrastructure, and enhance public awareness. With coordinated efforts
from organizers, officials, and religious institutions, these gatherings can be made safer while preserving their
spiritual significance.
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Abstract: Artificial intelligence has grown rapidly in recent years, impacting many industries like media,
healthcare, transportation, agriculture, and energy. While AI offers great potential, there are also concerns about
issues like high energy consumption and ethical challenges. This paper looks at AI sustainability from economic,
social, and environmental perspectives. It organizes existing research into two main areas: "Sustainability of AI"
and "AI for Sustainability," providing a balanced view of the topic. Since 2019, there has been a noticeable rise in
studies and real-world applications, showing that the field is becoming more developed. Future research will focus
on understanding the role of stakeholders, aligning AI with the United Nations' Sustainable Development Goals
(SDGs), and exploring lesser-known aspects of the topic.
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Introduction

Significant progress in the field of artificial intelligence (AI) has been made in recent decades. Unexpected change
might result from AI's capacity to revolutionize a number of sectors and industries. Health care, transportation,
agriculture, energy, and the media have all witnessed significant changes brought about by A systems. There is a
noticeable hesitancy despite the general excitement, which stems from worries about possible drawbacks as well as
proof of AI's effectiveness. [1]

For example, training a state-of-the-art model, particularly one that uses Natural Language Processing (NLP),
necessitates a significant amount of processing power, incurring significant energy costs as well as related financial
and environmental implications. [2], [3]

Additionally, new ethical and societal issues for the economy and society were brought about by the development
of AI. These issues include worries about the spread of fake news, societal injustice brought on by discriminatory
AI systems, and stagnant actual pay for workers. As a result, scholars are becoming more eager to investigate their
effects on sustainability. [1]Understanding AI's impact and revolutionary potential, particularly with regard to
sustainability, necessitates a critical examination of the subject.

The three components of sustainability—economic, social, and environmental—can be examined in depth.
Additionally, research is frequently separated into two categories when examining the current corpus of literature
on AI sustainability: the influence of AI on sustainability and AI as a tool for accomplishing sustainable goals. [1]

Current research on this subject, however, frequently focuses on a single aspect, which may oversimplify the
problem and provide a limited understanding of what AI sustainability actually means. The main goal of this paper
is to develop a Systematic Mapping Study (SMS) that will enable the compilation and analysis of the existing
literature on the subject, [3]bringing together both perspectives across all three dimensions of sustainability, given
the current non-holistic state of the research described above. This work aims to fill in these knowledge gaps and
stimulate further research. Additionally, our SMS will give businesses, governments, and researchers a succinct
summary of the most recent studies in the field.[1]

Analytics 2024, 3141 for each of the three sustainability aspects. This work aims to fill in these knowledge gaps
and stimulate further research. Additionally, our SMS will give businesses, policymakers, and searchers a succinct
summary of the most recent research in the field.[1]

The format of this document is as follows: Our first literature review, which is presented in Section 2, introduces
the basic ideas and recent analyses of AI sustainability research. By going over the primary steps of our SMS,
Section 3 provides further detail on the paper's methodological approach. Our primary research topics are examined
and addressed in Section 4, which also includes data-set-based visuals. Our study's limitations are covered in
Section 5, and the conclusion is given in Section 6.[1]
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Literature Review

"The theory and development of computer systems able to perform tasks normally requiring human intelligence,
such as visual perception, speech recognition, decision-making, and translation between languages," is how the
Oxford Dictionary describes artificial intelligence. This is when artificial intelligence (AI) starts to show itself as a
system that can behave like a person. AI is "the science and engineering of making intelligent machines, especially
intelligent computer programs," according to John McCarthy, who is regarded as one of the founding fathers of the
field. AI does not have to limit itself to techniques that are biologically observable, yet it is tied to the related job of
utilizing computers to study human intellect. Although the concept of human-like behavior is included in
McCarthy's definition, he goes one step farther by pushing the boundaries of AI's potential. [1]

Distinguishing it from human intelligence and emphasizing that biology does not define its bounds.
We can observe a development of the idea in the context of sustainability. Sustainability was first described as
"meeting the needs of the present without compromising the ability of future generations to meet their own needs"
by the United Nations Brundtland Commission in 1987. Since then, authors have developed the idea further and
divided it into three pillars or dimensions: social, economic, and environmental.[1][4]

Concerns regarding the environmental and societal sustainability of AI have been raised by its explosive expansion,
according to existing research. [2]Building confidence in AI applications, interdisciplinary cooperation, and AI
governance and regulation are all necessary to overcome these problems. AI can help with resource and energy
intensity reduction and environmental governance. However, there are drawbacks, including an excessive
dependence on past data, unpredictable human behavior, and cybersecurity threats. These issues also indicate that
multilevel perspectives, systems dynamics methodologies,[3] design thinking, psychological and sociological
factors, and economic value considerations should all be taken into account in future research. We examined
relevant prior literature studies by other researchers in this subject using the two previously mentioned
characteristics in order to present the overall picture of AI sustainability.[1]

According to the study, AI can help create individual and organizational habits that are culturally appropriate and
can successfully lessen the environmental impact of human activity. However, AI's real value is found in its
potential to improve and foster environmental governance at a higher level rather than just in its ability to reduce
the intensity of energy, water, and land use in society. [4]
[2]

On AI for sustainability that focuses on a variety of applications in industries such manufacturing, water
management, transportation, healthcare, and agriculture. The methods, challenges, and barriers related to using AI
for sustainable development are highlighted in the study.[1]

This literature outlines the several ways that artificial intelligence (AI) is being utilized to enhance sustainable
practices on a small to big scale, as well as the different avenues for future research that academic researchers can
pursue.[2] To put it briefly, cutting-edge research on AI for sustainability covers a broad range of subjects, such as
biodiversity protection, resource management, energy efficiency, and climate change mitigation.[1]

Research Methodology

In order to investigate the subject of AI sustainability, our work used a Systematic Mapping Study (SMS) as the
research approach. SMS adopts a more comprehensive approach, providing an all-encompassing picture of the
literature in developing research fields, whereas Systematic Literature Reviews (SLR) go further into specific
research concerns through empirical investigations. SMS addresses broad problems such as common research
methodology and publication outlets by classifying and organizing literature studies along several parameters. In
contrast to SLR, SMS offers a broad overview of developing disciplines and frequently uses visual aids such as
graphs and concise data summaries to improve understanding. Although each methodology has its own merits,
SMS offers academics and practitioners clear benefits in our study of AI sustainability, a relatively new research
topic, enabling thorough comprehension of developing research fields.

We adhered to Levy and J. Ellis's "input–processing–output" method, which outlines the three steps of a successful
literature review procedure. Figure 1 illustrates how these phases were further broken down into five segments. In
order to provide the groundwork for the following stages, the first emphasis was on establishing the goals and
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scope. A thorough search for pertinent literature was then conducted, guaranteeing a full examination of the body
of knowledge within the specified constraints. [1]The third phase entailed a thorough screening and selection of the
literature, with careful consideration given to quality and relevance. As we entered the processing phase, the fourth
stage involved creating a systematic map and categorization scheme to help organize and synthesize the
information that had been acquired. Lastly, at the output stage, The findings and review output were interpreted,
resulting in a logical and perceptive analysis that is prepared for distribution and use in the pertinent field. We
sought to guarantee systematic and exacting execution with this organized strategy, which would ultimately result
in significant additions to the corpus of current knowledge.[1]

Scope and Objective

RQ1: How is AI sustainability portrayed in the literature now in publication? This goal is to provide readers a
thorough grasp of how the idea of AI sustainability is addressed in the corpus of existing work. We can find
important themes, patterns, and gaps in the current body of research by carrying out a systematic review, which will
set the groundwork for more investigation and analysis. We therefore seek to examine in our paper two essential
aspects of AI sustainability, namely, AI as a tool to achieve sustainability and the sustainability concerns of AI
itself, in response to Heilinger et al. whose paper examines the goals and methods of "sustainable AI" in social and
environmental contexts. We look more closely at the environmental, social, and economic aspects of each.

RQ2: How developed is the field of AI sustainability research? This goal aims to assess the scope and depth of
research in the area of AI sustainability, taking into account the amount of publications, the degree of interest in the
issue, and the way that research themes have changed over time. Knowing the maturity level makes it easier to
assess progress, define areas of strength, and uncover new trends or areas that need more research. Therefore, the
purpose of this research topic is to assess the various methods used in the body of current literature. How much
empirical support is there in the body of current literature? Still assessing the related issues are most research
papers on this subject? Are there any remedies being adopted for the problems at hand?

RQ3: What is the research plan for AI sustainability going forward? Based on the knowledge gathered from our
analysis and evaluation of the status of the field, this objective seeks to suggest future research directions. Here, we
note any research gaps in the body of current literature and suggest a prospective future roadmap. We want to
provide some insights to help practitioners and scholars make more contributions to this subject by providing
answers to this topic.
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Results and Visualization

Figure 1

Different categories that offer a detailed knowledge of the complex subject of AI sustainability were identified as a
result of the literature study. One significant classification results from different definitions of AI sustainability;
some writers concentrate primarily on evaluating and reducing the effects of AI on sustainability, while others
investigate the ways in which current AI technologies might support sustainable development. Inspired by Van
Wynsberghe, this categorization divides the 88 mapped articles into two main groups: AI for Sustainability (43.2%)
and Sustainability of AI (43.2%). A smaller subset (13.6%) takes a more comprehensive approach, addressing both
aspects at the same time, as seen in Under the direction of, the analysis of sustainability dimensions further
categorized the literature according to particular subfields or features within each dimension. While some articles
addressed two or three dimensions, others concentrated on just one specialized subject or particular element.

Figure 2

.

The papers are broken down by category in The Environmental component, which includes research that explore
how AI interacts with the environment, including energy usage optimization, carbon emission assessment, and the
energy costs of operating big ML models, was notably the most prominent. The social component, which examines
ethical issues, educational ramifications, and equity concerns pertaining to AI, comes next. Despite being the
smallest, the economic dimension is covered by papers that look at new company models, labor market dynamics,
and economic growth
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Figure 3

Our analysis indicates that assessment research, solution proposals, and philosophical writings make up the
majority of the literature currently available on AI sustainability. The most common category among the 88 papers
reviewed in this review is philosophical papers, with 29 entries, followed by evaluation study with 23 entries and
solution suggestion with 21 entries, as shown in Figure 3.

Discussion and Limitations

Paper quality: The caliber and breadth of the scholarly works chosen and examined are significant factors in this
work. Since AI sustainability is a relatively new discipline, we found that there weren't many research articles in
this area prior to 2019. Due to this feature, our research was limited in its ability to capture a whole historical
perspective on the evolution of this subject. It also made long-term trend analysis challenging. Furthermore,
compared to the overall amount of research publications, we found a comparatively lower proportion of empirical
research papers. This element made it more difficult for us to record a wide variety of study techniques.
Furthermore, a selective focus on less empirical research may offer biased interpretations and disproportionately
reflect particular viewpoints. As a result, several important components of the research might not be thoroughly
examined or analyzed.

Depth of review: Our approach to SMS may offer a more high-level summary without going thoroughly into each
research, in contrast to SLR, which entails a more thorough review of each included article, including quality
evaluation and synthesis of findings. This might imply that our examination of each particular piece may be less
thorough even if it covers a wider range of literature.

Conclusions

The research aimed to create a Systematic Mapping Study (SMS) to analyze AI sustainability, focusing on
environmental, social, and economic dimensions. The study found a dynamic landscape with rapid maturation and a
promising research agenda. The field has grown significantly since 2019, with a surge in publications and diverse
contribution types. The findings highlight a balanced perspective, with equal weighting between AI sustainability
and AI for sustainability.

Recent papers have started to incorporate multiple dimensions, but the economic dimension remains under-
explored. Future research should explore this dimension, aligning with the United Nations' Sustainable
Development Goals (SDGs), and address concerns about stakeholders' influence on AI development. Safeguarding
consumers' interests and safety is crucial, especially in tracking problematic AI decisions and accessing evidence
for affected individuals. As AI research matures, collaboration, diversity in authorship, and commitment to
sustainability will propel AI research towards a more inclusive, impactful, and sustainable future.
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Abstract:

The growing global demand for energy, coupled with the depletion of fossil fuels and their environmental impact,
has necessitated a shift towards renewable energy sources. Solar energy, in particular, has emerged as a key
solution due to its abundance, sustainability, and minimal environmental footprint. Countries worldwide are
increasingly investing in solar energy infrastructure, with China, the United States, and India leading in installed
capacity. The transition to renewable energy enhances energy security by reducing dependence on imported fuels
and mitigating geopolitical risks. Additionally, it fosters economic growth, job creation, and technological
innovation in the clean energy sector. Statistical data from India's energy sector highlights the gradual decline in
energy shortages, reflecting improvements in energy availability and the integration of renewable sources. While
fossil fuels still dominate electricity generation, non-fossil fuel contributions, including solar and wind energy, are
steadily increasing. India’s state-wise analysis of solar capacity illustrates significant growth, particularly in
Rajasthan, Gujarat, and Karnataka, reinforcing the country’s commitment to clean energy. Despite advancements in
wind and hydroelectric power, solar energy remains the most promising due to its cost-effectiveness, scalability,
and widespread applicability. This research underscores the importance of transitioning towards renewable energy
to achieve carbon neutrality and sustainability goals. By leveraging solar power and other clean energy alternatives,
nations can mitigate climate change, reduce pollution, and ensure a reliable energy future. The data-driven insights
presented in this study emphasize the urgency of adopting sustainable energy solutions for long-term environmental
and economic benefits.

Keywords: Carbon Neutrality, Energy Security, Fossil Fuels, Renewable Energy, Sustainability.

Introduction

The energy sector is rapidly evolving due to rising energy demands and the environmental impacts of fossil fuels.1.
Renewable resources, including solar, wind, geothermal, and biomass, have emerged as essential alternatives to
conventional energy sources 2. These sustainable solutions offer a dual advantage: mitigating climate change
through reduced greenhouse gas emissions and fostering economic development through job creation and energy
independence 3.

Environmental degradation caused by fossil fuel consumption remains one of the most pressing global concerns.
The Intergovernmental Panel on Climate Change (IPCC) has emphasized that transitioning to renewable energy
could reduce global carbon emissions by up to 80% by 2050, making it a critical tool for achieving international
climate goals such as those outlined in the Paris Agreement 4. In response, many governments and organizations
have introduced initiatives and policies to accelerate the adoption of green technologies 5.

The economic implications of renewable energy adoption are equally promising. Investments in renewable
technologies create employment opportunities in manufacturing, installation, and maintenance sectors while
reducing dependence on imported fossil fuels 6. This transition not only enhances energy security but also
contributes to long-term price stability in the energy market. According to IRENA, the global renewable energy
sector employed over 13 million people in 2022, reflecting its growing significance in the global economy 6,7.

Despite these benefits, the integration of renewable energy systems faces challenges such as high initial costs,
technological limitations, and the intermittent nature of certain energy sources 8,9. However, ongoing advancements
in energy storage technologies and smart grid systems are enhancing the reliability and efficiency of renewable
solutions 9. Renewable energy refers to energy derived from virtually inexhaustible and naturally replenishing
sources, such as sunlight, wind, water, biomass, and geothermal heat. Unlike finite fossil fuels, renewable energy
sources are sustainable and environmentally friendly, contributing to a cleaner and more sustainable energy future8,9.
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This paper will explore the impact of renewable energy on environmental sustainability and economic growth,
highlighting technological advancements, policy frameworks, and successful regional case studies to emphasize the
transformative role of renewable resources in creating a greener and more prosperous future.

Types of Renewable Energy Sources

1) Solar Energy

Solar energy, derived from the sun's radiation, is a renewable and sustainable power source. Photovoltaic cells,
typically crafted from semiconductors like silicon, convert sunlight into electricity via the photovoltaic effect 10.
Solar thermal systems utilize sunlight to generate heat or electricity, offering versatile applications such as water
heating or concentrated solar power plants. With improved efficiency and affordability, solar technologies are
widely embraced, reducing greenhouse gas emissions and reliance on non-renewable resources. From residential
rooftop panels to expansive solar farms, solar energy fosters energy independence and grid stability 10,11.
Governments worldwide incentivize solar adoption, accelerating the transition to cleaner energy practices and
combating climate change.

Figure 1: Solar Panel

2) Wind Energy

Figure 2 : 229.5 MWWind project in Gujarat under SECI Wind.

Wind energy, captured through wind turbines, transforms air kinetic energy into electricity. Turbines, featuring
rotating blades driven by wind, power generators to produce electricity 11,12. As a clean, renewable source, wind
energy emits no greenhouse gases, bolstering global energy generation. Its output hinges on factors like wind speed
and turbine efficiency, with wind farms strategically situated in windy locales like coasts or high elevations.
Technological advancements have slashed wind energy costs, rendering it competitive with traditional sources 12.
Despite intermittency challenges, wind energy remains pivotal in diversifying energy portfolios and combating
climate change by reducing fossil fuel reliance.
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3) Hydropower energy

Hydropower, renewable energy source, harnesses flowing water's energy for electricity generation, tracing its roots
to ancient waterwheel applications. In contemporary hydroelectric systems, water from rivers or dams propels
turbines connected to generators, converting kinetic energy into electricity 11. Emitting minimal greenhouse gases,
hydropower stands as a clean and sustainable energy solution, offering reliability and quick responsiveness to
demand fluctuations 13,14. While its construction may impact local environments, advancements aim to mitigate
such effects. Hydropower's adaptability spans from small-scale decentralized setups to large centralized projects,
making significant contributions to global electricity generation and enhancing grid stability through water
reservoirs for energy storage 13.

Figure 3: Manikdoh Dam in Junnar city, Dist- Pune.

4) Geothermal energy

Geothermal energy taps into the Earth's heat to generate power, sourced from natural radioactive decay and residual
heat from planetary formation 15. Utilizing the Earth's mantle, rich in molten rock, this renewable energy is
harnessed via methods like geothermal power plants, extracting steam or hot water for electricity generation 14.
Offering reliability and sustainability, geothermal energy ensures a continuous power supply with minimal
greenhouse gas emissions. Operating round-the-clock, it furnishes stable energy for various needs, including direct
heating. Though reliant on location viability, ongoing technological advancements enhance its efficiency and
accessibility, positioning geothermal energy as an increasingly integral part of the global energy landscape 16.

Figure 4: Geothermal energy plant in Dabhol Power Station in Maharashtra
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5) Biomass energy

Biomass energy, sourced from organic matter like plants and forestry residues, is renewable and versatile, utilized
through combustion, fermentation, and chemical reactions. Common sources include wood and crop residues,
contributing to carbon-neutral energy when managed sustainably 15. Serving heat production, electricity generation,
and vehicle fuel, biomass reduces fossil fuel dependency and greenhouse gas emissions, aiding climate change
mitigation. Additionally, biomass systems bolster economies by creating employment in agriculture and forestry.
While abundant, responsible management is vital to prevent deforestation, with technological advancements
enhancing biomass energy's viability amidst challenges like land competition and the need for sustainable policies
in the transition to a greener energy future 11,17.

Figure 5: Biomass energy plant in India

Source: bioenergyconsult.com/energy-potential-bagasse

Need for Renewable energy sources

Renewable energy sources are essential for several reasons. Firstly, they offer a sustainable alternative to finite
fossil fuels, reducing greenhouse gas emissions and mitigating climate change 15. Secondly, they enhance energy
security by diversifying the energy mix and reducing reliance on imported fuels, thus reducing vulnerability to
geopolitical risks 11,14. Additionally, renewable energy sources like solar and wind can be deployed locally,
promoting decentralized energy generation and empowering communities. Moreover, investing in renewables
fosters innovation, job creation, and economic growth in the clean energy sector. Lastly, transitioning to renewable
energy sources aligns with global commitments to achieve carbon neutrality and create a cleaner, more sustainable
future for generations to come 14.

https://www.ecoideaz.com
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Chart 1: Top 10 Countries for Solar Energy Capacity in GW.

Source: Key World Energy Statistics, International Energy Agency, 2022

The above chart shows the distribution of solar installed capacity across several key countries worldwide. China
leads the global solar market with a significant installed capacity of 393.03 GW, showcasing its substantial
investment in solar energy infrastructure. Following closely, the United States boasts a notable capacity of 113.02
GW, indicating a strong commitment to renewable energy adoption. Japan, India, and Germany also feature
prominently, each with considerable installed capacities ranging from 63.19 GW to 83.06 GW, demonstrating their
dedication to solar energy deployment. Additionally, Australia, with 29.68 GW of installed capacity, underscores
its emergence as a major player in the solar energy landscape. Furthermore, Spain, South Korea, Italy, and Brazil
exhibit significant strides in solar energy development, with installed capacities ranging from 20.52 GW to 25.08
GW, signaling a global trend towards embracing solar power as a crucial component of sustainable energy systems.

Table 1: The power supply position from 2014 onwards

Year
Energy

Requirement
(MU)

Energy
Availability

(MU)

Energy
Shortage
(MU)

Energy
Shortage
(%)

2014-15 1068923 1030785 38138 3.6
2015-16 1114408 1090850 23558 2.1
2016-17 1142929 1135334 7595 0.7
2017-18 1213326 1204697 8629 0.7
2018-19 1274595 1267526 7070 0.6
2019-20 1291010 1284444 6566 0.5
2020-21 1275534 1270663 4871 0.4
2021-22 1379812 1374024 5787 0.4

2022-23 (Upto
Dec.) 1135192 1129139 6053 0.5

Source: Annual Report Ministry of Power, Govt. of India 2022-23

In 2014-15, the energy requirement stood at 1,068,923 MU, while the energy availability was slightly lower at
1,030,785 MU, resulting in an energy shortage of 38,138 MU, equivalent to 3.6% of the requirement. Moving to
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2015-16, the energy requirement increased to 1,114,408 MU, with energy availability reaching 1,090,850 MU. This
resulted in a smaller energy shortage of 23,558 MU, which accounted for 2.1% of the requirement. By 2016-17,
both the energy requirement and availability saw further increases to 1,142,929 MU and 1,135,334 MU,
respectively. Consequently, the energy shortage decreased to 7,595 MU, representing just 0.7% of the requirement.
The trend continued in 2017-18, with the energy requirement reaching 1,213,326 MU and availability at 1,204,697
MU. This led to an energy shortage of 8,629 MU, also amounting to 0.7% of the requirement. In 2018-19, while the
energy requirement continued to rise to 1,274,595 MU, the energy availability also increased to 1,267,526 MU. As
a result, the energy shortage decreased further to 7,070 MU, equivalent to 0.6% of the requirement. Similarly, in
2019-20, despite a rising energy requirement of 1,291,010 MU, the energy availability also increased to 1,284,444
MU. This led to a reduced energy shortage of 6,566 MU, representing 0.5% of the requirement. In the fiscal year
2020-21, the energy requirement was recorded at 1,275,534 MU, while the energy availability improved to
1,270,663 MU. Consequently, the energy shortage decreased to 4,871 MU, accounting for 0.4% of the requirement.
By 2021-22, the energy requirement surged to 1,379,812 MU, with energy availability reaching 1,374,024 MU.
This resulted in a modest energy shortage of 5,787 MU, also equivalent to 0.4% of the requirement. Up to
December 2022-23, the energy requirement stood at 1,135,192 MU, while the energy availability slightly dropped
to 1,129,139 MU. This led to an energy shortage of 6,053 MU, amounting to 0.5% of the requirement.

Fossil fuels, derived from organic materials like coal, oil, and natural gas, have been primary energy sources for
centuries due to their high energy density and availability. However, their combustion releases harmful pollutants,
contributing to climate change and environmental degradation 18. In contrast, non-fossil fuels, including solar, wind,
and hydropower, are renewable and environmentally sustainable 19. The global transition to clean energy is driven
by the urgent need for climate-friendly and secure energy alternatives.

Table 2: Growth in Generation during from 2020-21 to 2022-23 (Upto April 2022-January 2023) 20.

Category-wise :
Year 2020-21 Year 2021-22 Year 2022-23

(April 2022-Jan. 2023)
Generation

(BU)
% of Total
Generation

Generation
(BU)

% of Total
Generation

Generation*
(BU)

% of Total
Generation

Generation from Fossil Fuel :
Coal 950.938 68.8 1041.487 69.8 948.132 69.8
Gas 50.944 3.7 36.016 2.4 20.406 1.5

Lignite 30.506 2.2 37.094 2.5 29.875 2.2
Diesel 0.126 0 0.117 0 0.165 0

Total (Fossil
Fuel): 1032.514 74.7 1114.714 74.7 998.578 73.5

Generation from Non-Fossil Fuel :
Wind 60.15 4.4 68.64 4.6 64.57 4.8
Solar 60.402 4.4 73.476 4.9 81.498 6

BioPower &
Others 26.695 1.9 28.796 1.9 23.736 1.7

Total:(Solar
wind, BioPower

& Others)
147.248 10.7 170.912 11.5 169.804 12.5

Hydro 150.3 10.9 151.627 10.2 146.117 10.8
Bhutan Import 8.766 0.6 7.493 0.5 6.71 0.5

Total RE
Generation (Incl.

306.313 22.2 330.033 22.1 322.63 23.7
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Hydro)

Nuclear 43.029 3.1 47.112 3.2 38.008 2.8
Total (Non-Fossil

Fuel): 349.342 25.3 377.145 25.3 360.638 26.5
Total Generation (Fossil Fuel & Non-Fossil Fuel)

Total Generation: 1,381.86 100 1,491.86 100 1,359.22 100
*Provisional

Source: Annual report 2022-23, Ministry of New and Renewable Energy, Govt of India.

The provided table outlines the generation of electricity in India categorized by fossil fuel and non-fossil fuel
sources for the years 2020-21, 2021-22, and April 2022 to January 2023. Fossil fuel-based generation,
predominantly from coal, experienced a slight increase from 1032.514 BU in 2020-21 to 1114.714 BU in 2021-22
before decreasing to 998.578 BU in 2022-23. Conversely, non-fossil fuel-based generation, including wind, solar,
bio-power, and others, exhibited steady growth over the same period, reaching 170.912 BU in 2021-22. Despite a
decrease in 2022-23, it remained significant at 169.804 BU, representing 12.5% of total generation. Hydroelectric
power generation remained relatively stable throughout the years, contributing around 10-11% of total generation.
Nuclear power's contribution saw fluctuations, with a decrease to 38.008 BU in 2022-23. Overall, the data
illustrates a gradual shift towards non-fossil fuel sources, emphasizing the country's commitment to renewable
energy and reducing carbon emissions in its electricity generation sector 21.

Graph 3: Power Plants Commissioned during 2022-23 (upto December)

Source: Annual report 2022-23, Ministry of New and Renewable Energy, Govt of India.

The above graph presents the installed generation capacity in megawatts (MW) for both fossil fuel and non-fossil
fuel categories, highlighting the energy composition of the region. Fossil fuel sources, encompassing coal, lignite,
gas, and diesel, collectively contribute 2,36,469 MW, constituting a significant portion of the total installed
capacity. Conversely, non-fossil fuel sources, including hydro, wind, solar, biomass, waste to energy, small
hydropower, and nuclear power, contribute 1,75,180 MW to the total capacity, showcasing a growing emphasis on
renewable and clean energy technologies. Notably, solar energy boasts the highest installed capacity among non-



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 209 —

fossil fuel sources with 63,894 MW, followed closely by hydro and wind energy with 46,850 MW and 41,983 MW,
respectively. Nuclear power also makes a substantial contribution, accounting for 6,780 MW of the total capacity.

Table 3: State-wise Cumulative Solar Installed Capacity in the country 22,23.

Sr.
No State/UT

2018 2019 2020 2021 2022
Solar

Installation
Capacity in

MW
31-03-2019

Solar
Installation
Capacity in

MW
31-12-2019

Solar
Installatio
n Capacity
in MW

31-12-2020

Solar
Installation
Capacity in

MW
31-12-2021

Solar
Installation
Capacity in

MW
31-12-2022

1 Andaman and
Nicobar 11.73 12.19 29.22 29.22 29.91

2 Andhra Pradesh 3085.68 3559.02 3844.17 4292.37 4524.72

3 Arunachal
Pradesh 5.39 5.61 5.61 5.61 11.52

4 Assam 22.4 41.23 42.99 59.15 147.93
5 Bihar 142.45 149.35 157.41 169.48 192.88
6 Chandigarh 34.71 36.99 45.16 52.64 58.69
7 Chhattisgarh 231.35 231.35 240 308.33 944.22

8 Dadra and
Nagar Haveli 5.46 5.46 5.46 5.46 5.46

9 Daman and Diu 14.47 16.56 39.97 40.72 41.01
10 Delhi 126.89 156.12 176.46 209.66 211.48
11 Goa 3.89 4.78 4.78 18.37 26.4
12 Gujarat 2440.13 2763.55 3918.48 6206.34 8500.74
13 Haryana 224.52 249.27 262.42 593.3 990.67

14 Himachal
Pradesh 22.68 32.57 42.73 45.04 87.39

15 Jammu and
Kashmir 14.83 19.3 20.73 24.49 48.9

16 Jharkhand 34.95 38.4 39.06 53.56 94.9
17 Karnataka 6095.55 7274.92 7328.86 7496.8 7885.56
18 Kerala 138.59 141.75 146.92 306.3 688.34
19 Ladhakh 0 0 0 7.8 7.8
20 Lakshadweep 0.75 0.75 0.75 0.75 3.27
21 Madhya Pradesh 1840.16 2237.48 2440.14 2592.15 2774.78
22 Maharashtra 1633.54 1663.42 1895.82 2506.81 3646.13
23 Manipur 3.44 4.58 6.36 6.36 12.28
24 Meghalaya 0.12 0.12 0.12 0.19 4.15
25 Mizoram 0.5 1.52 1.53 1.53 8.02
26 Nagaland 1 1 1 1 3.04
27 Odisha 394.73 397.84 399.6 405.22 452.71
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28 Puducherry 3.14 5.51 7.54 11.87 35.53
29 Punjab 905.62 947.1 947.1 1051.09 1153.21
30 Rajasthan 3226.79 4844.21 5389.48 9979.72 16340.5
31 Sikkim 0.01 0.07 0.07 2.76 4.69
32 Tamil Nadu 2575.22 3788.36 4315.78 4757.76 6412.36
33 Telangana 3592.06 3620.75 3936.36 4154.42 4650.93
34 Tripura 5.09 9.41 9.41 9.41 16.67
35 Uttar Pradesh 960.1 1045.1 1292.85 1990.28 2485.16
36 Uttarakhand 306.75 315.49 320.44 540.49 575.46
37 West Bengal 75.95 109.41 149.84 151 179.82

38 Others including
NABARD 0 0 0 0 45.01

Total 28180.64 33730.54 37464.62 48087.45 63302.24
Source: Annual report form 2028-19 to 2022-23, Ministry of New and Renewable Energy, Govt of India.

The above table presents the solar installation capacities in megawatts (MW) for various states and union territories
(UTs) in India over the years from 2019 to 2022 24,25. Notable increases in solar capacity are observed across
several regions, indicating a significant push towards renewable energy. States like Gujarat, Karnataka, and
Rajasthan have shown substantial growth in their solar installation capacities, reflecting their commitment to
renewable energy initiatives 23,26,27. Conversely, states like Kerala and Haryana have also made significant strides in
expanding their solar capacities during this period. Overall, the data underscores the nationwide efforts to transition
towards cleaner energy sources and reduce dependence on fossil fuels 23. Additionally, it highlights the diverse
landscape of solar adoption across different states and UTs, influenced by factors such as geographical location,
policy incentives, and local resources . The total solar installation capacity in India has witnessed a remarkable
increase from 28,180.64 MW in 2019 to 63,302.24 MW by the end of 2022, indicating a strong momentum towards
achieving renewable energy targets.

Graph 3: Top 10 Solar Installation States in India

Source: Annual report 2022-23, Ministry of New and Renewable Energy, Govt of India.



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 211 —

The above chart 3 presents the solar installation capacities, measured in megawatts (MW), of various states and
union territories (UTs) in India as of December 31, 2022. At the forefront, Rajasthan leads with an installed
capacity, followed by Gujarat, Karnataka, Tamil Nadu, Telangana, Andhra Pradesh, Maharashtra, Madhya Pradesh,
Uttar Pradesh, and Punjab. Gujarat and Karnataka hold significant capacities, exceeding 8,500 MW and 7,800 MW,
respectively 26–29. These states' substantial solar infrastructure underscores their commitment to renewable energy
initiatives. Notably, Tamil Nadu and Telangana also demonstrate robust contributions, with capacities surpassing
6,400 MW and 4,650 MW, respectively. This data reflects the distributed nature of solar energy adoption across
various regions in India, indicative of the nation's concerted efforts towards sustainable energy transitions.

The reason solar energy is the best other type of renewable energy source is because solar energy stands out as one
of the best renewable energy sources due to its abundant availability and sustainability. It harnesses the power of
the sun, a virtually limitless resource, offering clean and renewable electricity generation without emitting
greenhouse gases or pollutants 14,30,31. Unlike fossil fuels, solar energy is inexhaustible and can be harnessed locally,
reducing dependence on centralized power grids. Additionally, advancements in solar technology have led to
decreasing costs, making it increasingly affordable and accessible for both residential and commercial applications
31,32. While other renewable energy sources such as wind, hydroelectric, and geothermal also offer significant
benefits, solar energy's scalability, versatility, and minimal environmental impact position it as a leading contender
in the transition towards a more sustainable energy future 33.

Conclusion

The transition to renewable energy is crucial in addressing the environmental, economic, and security challenges
posed by fossil fuels. As countries strive to achieve carbon neutrality, renewable resources such as solar, wind, and
hydropower are becoming essential components of sustainable energy strategies. India's progress in solar energy
development, particularly in states like Rajasthan, Gujarat, and Karnataka, underscores the potential of clean energy
solutions in fostering economic growth and enhancing energy security.

Solar energy’s scalability, widespread availability, and declining costs make it a cornerstone of the global clean
energy transition. Continued investment and technological advancements will further enhance its role in
decentralized power generation. This research emphasizes the importance of sustained innovation, collaboration,
and supportive policies to accelerate the adoption of renewable energy and secure a cleaner, more sustainable
energy future for generations to come.
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SUSTAINABLE GROWTH OF ACCOUNTING IN THE UK
Harshalee Thakkar

Abstract

Sustainability is at the forefront of the UK accounting profession's evolution in response to escalating economic,
social, and environmental issues. This study looks at how Environmental, Social, and Governance (ESG) factors
are included in contemporary accounting to promote accountability and transparency. Adoption of frameworks that
promote thorough sustainability reporting, such as the International Financial Reporting Standards (IFRS) and the
Global Reporting Initiative (GRI), is one of the major breakthroughs. The paper written by (Thomson, Grubnic, &
Georgakopoulos, 2014) explains, Additional sustainability changes within these businesses and those they are
responsible for overseeing have been hindered by a number of issues. Among these are the structural limitations of
accounting-sustainability hybrids brought on by a comparatively inadequate local sustainability strategy and the
urgent requirement to satisfy rising service delivery demands during a time of acute resource shortages.

Numerous problems have prevented these companies and those they are in charge of managing from making further
sustainable adjustments. These include the need to meet growing service delivery demands in the face of severe
resource shortages and the structural limitations of accounting-sustainability hybrids caused by a relatively
insufficient local sustainability strategy (Gray, 1994).

In summary, attaining sustainable growth in the UK accounting industry necessitates a careful fusion of traditional
accounting practices with progressive sustainability objectives. Even while there are clear obstacles, like a lack of
funding and systemic inefficiencies, these problems can be solved with creativity, thoughtful policy, and teamwork.
Finding a balance between environmental and financial responsibility is essential to bringing about significant
change that eventually helps businesses and society as a whole.

Introduction

In order to assist businesses comprehend their wider perspective on society, it is now crucial for all organisations to
concentrate on sustainable accounting, which includes analysing, gathering, and reporting on the environmental and
social implications of their operations. In order to help new professionals learn and comprehend the significance of
sustainability growth in accounting in the UK, educational institutions have even begun to provide programs that
combine accounting with sustainability.

The function and objectives of accounting in fostering sustainable economic growth are also anticipated to be
fulfilled by the UK government. In summary, the UK accounting industry is adopting a more comprehensive
commitment to take accountability for economic expansion.

Literature Review

In teh research made by Bebbington (2017) at University of Birmingham, has explained their broader prospective
via keynote speeches and interactions have seen the interest of the general public in the UK regarding sustainable
economic growth. Bebbington (2017) have highlighted how this groth has happened. Starting from the education
systems which plays the major roleto send the message across the new professionals and new generationto
understand and apply that knowledge practically.

Next important topic is highlighted as doing the research will provide a chance to understand the experts review
and how they have addressed the importance and also to focus on the root causes rather to address the symptoms.
Doing the research will help the individual to practically engage in collaborations with the experts, understand
policy manking and debates. The final highlight is to practically work in the organisations, internships or work in
campuses to understand the applications and maintaining sustainable economic growth.

Sustainable development origins in much older debate concerns renewable resources (Sachs, 1992). In 1949, during
United Nations conference was concerned on the urgent need for sustainable development and in 1970s it emerged
as economic achievements (Bebbington, 2001).
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The role of economic growth in driving economic activities and inconstraining oganisatio’s flexibility which brings
the concern for sustainability. As the companies focuses on the pursuit of profits and their growth, Gray and
Bebbington (1996) identifies the requirement for the companies the need of sustainable development by keeping
the rules of the companies same under which they operate (Bebbington, 2001).

Research on accounting practice and sustainability revealed issues, such as the danger of managerial capture, the
promotion of the business as usual agenda, the incapacity to question neo-classical ideals, the legitimacy of
businesses' purported belief in the sustainability of their operations, and the inability to challenge advanced liberal
hegemony (Russell, 2009). We contend that concepts of "nature," "society," and "success" that are consistent with
sustainable development principles must be incorporated into and represented by sustainable development
indicators if they are to facilitate a shift towards sustainable development (Russell, 2009).

Methodology

The research for Sustainable Growth of Accounting in the UK is designed to identify future challenges and the
growth of sustainability in the field of Accounting Over the years.

This research is done by a secondary data analysis by reviewing the literature and academic journals, books and
reports and examining regulatory frameworks lis IFRS, GRI and UK Government policies.

Analysis

A company's social responsibility programs are now greatly influenced by accountants due to the increased focus
on sustainability and ESG (Environmental, Social, and Governance) reporting (How Accounting in the UK Has
Changed Over the Last Decade: Top 5 Transformations, 2025).

Accurate reporting on environmental impact, diversity, and governance measures is now required for UK
corporations by frameworks like the Task Force on Climate-related Financial Disclosures (TCFD) and the Global
Reporting Initiative (GRI). In order to make sure these reports meet investor expectations and legal requirements,
accountants play a crucial role (How Accounting in the UK Has Changed Over the Last Decade: Top 5
Transformations, 2025).

The Global Forum for Sustainability at ACCA keeps an eye on trends and advancements in sustainability
worldwide (THE ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024). Through the forum,
ACCA's global network can convene and develop the organization's official stance on a range of environmental
issues. One noteworthy contribution was made in 2022 when ACCA introduced Accounting for a Better World, an
action plan aimed at bringing the accounting profession together for the good of the public (THE
ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024). A variety of resources were included in
the campaign to aid in the promotion of more environmentally friendly corporate practices (THE
ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024).

The UK's first significant professional organisation to declare carbon neutrality was ICAEW in 2020. The Institute
is also a member of the UK Transition Plan Taskforce, established by HM Treasury in April 2022 with the goal of
creating a "gold standard" for private sector climate transition plans and thwarting greenwashing (THE
ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024).

Along with the Economic Secretary to the Treasury and other top executives from the business, financial, and
environmental sectors, Michael Izza, the Institute's Chief Executive, is a member of the Taskforce's Steering Group
(THE ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024). In addition, the Taskforce's
delivery group includes Richard Spencer, the Institute's Director for Sustainability (THE ACCOUNTANCY
PROFESSION IN THE UK AND IRELAND, 2024). By taking part in this Taskforce, ICAEW hopes to highlight
the crucial role that the accounting profession plays in integrating sustainability into business (THE
ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024).

The IFRS Foundation's Director of Strategic Affairs is Ravi Abeywardana, ACA. He is in charge of the IFRS
Foundation's new International Sustainability Standards Board's (ISSB) capacity-building program (THE
ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024). In addition, he supports the creation and
execution of the Institute's own sustainability strategy and policies as a member of the ICAEW Council and an
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active member of the organization's Sustainability Committee. The IFRS Foundation's Director of Strategic Affairs
is Ravi Abeywardana, ACA. He is in charge of the IFRS Foundation's new International Sustainability Standards
Board's (ISSB) capacity-building program. In addition, he supports the creation and execution of the Institute's own
sustainability strategy and policies as a member of the ICAEW Council and an active member of the organization's
Sustainability Committee. Additionally, CCAB member organizations are emphasising sustainability more in their
training and education. In order to help members and other finance professionals acquire the abilities and
information necessary to confidently lead on sustainability challenges, ICAEW, ACCA, and Chartered Accountants
Ireland have all introduced Sustainability Certificates (THE ACCOUNTANCY PROFESSION IN THE UK AND
IRELAND, 2024).

By adding a thorough introduction to sustainability and adjusting to the new terminology and ideas around ESG,
ICAEW has integrated sustainability into the curriculum and content of its ACA certificate (THE
ACCOUNTANCY PROFESSION IN THE UK AND IRELAND, 2024).

Conclusion

Important organisations that have actively contributed to the development of sustainability standards, the provision
of skills to financial professionals, and the promotion of ethical corporate practices include ACCA, ICAEW, and
the IFRS Foundation. The integration of standards such as the Task Force on Climate-related Financial Disclosures
(TCFD), IFRS, and GRI has strengthened investor confidence in sustainable business practices and transparency.

The possibility of "greenwashing" and the difficulty of striking a balance between sustainability objectives and
financial performance are among the remaining challenges, but the combined efforts of businesses, regulatory
agencies, and educational institutions point to a positive future. In order to guarantee that sustainability becomes a
fundamental accounting principle in the UK and eventually benefits companies, stakeholders, and society at large,
it will be imperative to continue innovation, policy reform, and cooperation.
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Abstract

Green transportation is a critical aspect of achieving global environmental and economic goals. This paper explores
the principles of sustainable transport, current challenges, and potential solutions for a more environmentally
friendly and efficient transport system. The study discusses alternative fuels, smart mobility solutions, urban
planning strategies, and policy interventions aimed at reducing carbon emissions and improving energy efficiency.
As seen by the steadily increasing air pollution concerns in large cities, the sustainability of a transportation system
is a significant challenge for urbanization. Migration and population growth have ruined our global ecology, yet
they have little control over the pervasive use of private and public automobiles. Thus, the expansion of the
transportation system—also known as "green" or "sustainable" transportation—should be properly planned for
global sustainability. This study presents a critical analysis of the issues that should be taken into account while
adopting green transportation for global sustainability. First of all, obstacles and difficulties related to the demands
of modern travel have been noted as impeding the adoption of green transportation. The so-called ASI strategy, or
avoid, shift, and improve strategy. Finally, a few well-known ASI strategy success stories were shared, including
the following: Avoid can reduce CO2 emissions by 146–312 kgCO2/y, Shift can reduce CO2 emissions by 0.27
kgCO2/revolution of vehicle use, and Improve can reduce CO2 emissions by 12.4%. This assessment serves as a
reference for effective urban design using the green transportation system.

Keywords: Green transportation, sustainability, electric vehicles, policy strategies, innovative technologies, public
transit, alternative fuels.

Introduction

Transport is an essential component of modern society, facilitating economic growth and social interactions.
However, conventional transport systems contribute significantly to greenhouse gas emissions, air pollution, and
resource depletion. Green transportation aims to balance economic, social, and environmental concerns by
promoting energy-efficient and low-carbon mobility solutions. Society is significantly impacted by transportation
on an economic, social, and environmental level . In order to accomplish sustainability goals in metropolitan
settings, transportation should be prioritized. This may be done by controlling the various facets of travel demand
(public transportation), automobile growth patterns, and efficient land-use patterns. The transportation service with
a fewer negative impact on human health and the environment compared to existing transportation services" is the
definition of "green transportation. GT can be viewed as a combinatorial technology that combines the best possible
use of conventional fuels, the effective use of electric vehicle technologies, the use of biogas as a bus fuel, and
improved public transit. An efficient GT system may result in.

 Reduced risk



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 217 —

 Reduced traffic congestion
 Enhanced energy and resource sustainability
 Reduced pollution and accident prevention
 Increased safety and security assurance
 Optimised travelling speed and traffic flow

Principles of Green Transportation

Green transportation is guided by key principles such as efficiency, accessibility, affordability, and environmental
responsibility. It involves the use of clean energy, optimized public transportation networks, non-motorized
transport options (such as cycling and walking), and smart mobility solutions.

Barriers to Green Transportation

The terms "barrier" and "challenges" describe things like laws, regulations, or policies that prohibit certain things
from occurring as well as things that are challenging yet manageable. All stakeholders, including transportation
operators, warehouse operators, infrastructure operators, cargo owners, environmental organizations, public
officials, politicians, industries, R&D organizations, and universities, must be taken into account when analyzing
the obstacles and challenges because their agendas and goals are all.Despite its benefits, the transition to green
transportation faces several obstacles:

 High Initial Costs: Implementing green transport infrastructure requires significant investment in new
technologies and urban redesign.

 Technological Barriers: Limited advancements in battery technology, hydrogen fuel cells, and charging
infrastructure hinder widespread adoption.

 Policy and Regulatory Issues: Inconsistent policies, lack of incentives, and inadequate regulatory
frameworks slow down the progress of green transportation initiatives.

 Public Resistance: Behavioral resistance to change and dependency on private vehicles pose challenges to
green mobility solutions.

Formulation techniques for GT system construction

In order to construct new or extensive road infrastructure, the conventional method of addressing rising
transportation demands requires more road space. Because of increasing traffic, greenhouse gas emissions, and the
creation of additional externalities, this supply-side approach has not produced positive results. GIZ (German
Service Provider) has recommended a new strategy called A-S-I (Avoid/Reduce, Shift/Maintain and Improve),
which focuses on the demand side rather than the supply side.

Strategies and Opportunities

Several strategies can promote green transportation:

 Alternative Fuels: Adoption of electric vehicles (EVs), biofuels, and hydrogen fuel can significantly reduce
emissions.

 Public Transportation Enhancement: Investing in efficient and affordable public transit systems can
reduce traffic congestion and pollution.

 Urban Planning and Smart Mobility: Integrating mixed-use development, smart traffic management, and
pedestrian-friendly infrastructure can support green transportation.

 Policy Measures: Governments can implement incentives such as tax benefits for EV purchases, congestion
pricing, and stricter emissions regulations.

 Technological Innovations: Advances in AI-driven traffic management, vehicle automation, and shared
mobility services can enhance sustainability.
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Innovative Technologies in Green Transportation and integration management for environmentally friendly
transportation

Transportation agencies are under a lot of pressure to adjust to new demands and declining income in the era of
globalization and green edge. Although the consequences of transportation on the environment can vary, they are
largely mitigated by transportation technologies. In the current situation, organizations look for innovative ways to
increase the effectiveness of the resources at their disposal in order to provide the general public with a pleasurable
travel experience. There are several technologies that allow GT.Technological advancements play a crucial role in
sustainable transport :

 Electric and Autonomous Vehicles: Innovations in EV battery efficiency and self-driving technology
improve sustainability.

 Smart Traffic Management: AI-driven solutions optimize traffic flow and reduce emissions.
 Renewable Energy Integration: Solar-powered charging stations and renewable energy-driven transport

systems enhance sustainability.
 Hydrogen Fuel Cell Technology: Emerging hydrogen-based transport solutions provide alternative clean

energy options.

Good Practice: Municipal Carsharing System in India

One of the notable examples of green transportation initiatives in India is the implementation of municipal
carsharing systems in cities like Bengaluru and Delhi. These systems promote shared mobility, reducing congestion
and carbon emissions. Key features include:

 Electric Fleet: Many municipal carsharing programs use electric vehicles (EVs) to minimize pollution.
 Smart Booking Systems: Mobile apps and digital platforms facilitate easy car rentals for urban commuters.
 Public-Private Partnerships: Collaborations between city governments and private companies enhance

operational efficiency and accessibility.
 Reduced Parking Congestion: Encouraging shared mobility helps optimize urban parking space and

reduce traffic congestion.

Research Methodology

This study employs a mixed-methods approach to analyze the current state of green transportation, identify key
barriers, and evaluate potential strategies and technologies. The research methodology includes:

 Literature Review: A comprehensive review of existing academic papers, policy reports, and case studies
on green transportation and sustainability.

 Case Study Analysis: Examination of successful green transportation initiatives in various cities and
countries to extract best practices and lessons learned.

 Data Collection: Collection of data from government reports, industry publications, and surveys conducted
in urban areas.

 Comparative Analysis: Assessment of different transportation strategies, technologies, and policies to
determine their effectiveness and feasibility

Case Studies Examples from cities and countries leading in green transportation, such as Copenhagen's cycling
infrastructure, Singapore’s smart mobility solutions, and Norway's EV policies, illustrate effective strategies and
best practices.

Conclusion

Green transportation is crucial for addressing environmental concerns and fostering economic resilience. While
challenges exist, technological advancements, policy reforms, and behavioral shifts can pave the way for a more
sustainable and inclusive transport system.
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Abstract

Sustainable tourism is all about finding the right balance between boosting the economy and protecting the
environment. This paper explores the challenges and opportunities involved in making tourism beneficial for both
people and the planet. It starts by breaking down the key ideas behind sustainable tourism, showing how economic,
social, and environmental factors are all connected.

One major focus is the economic side of tourism—how it can support local communities without causing harm.
The paper looks at the importance of involving local people, encouraging responsible business practices, and
managing destinations wisely to ensure tourism brings long-term benefits rather than short-term gains.

At the same time, it examines the environmental impact of tourism, especially when large numbers of visitors put
pressure on natural resources, wildlife, and fragile ecosystems. The paper discusses various ways to reduce this
impact, such as conservation efforts, eco-friendly initiatives, and building more sustainable infrastructure.

Beyond the economy and environment, the paper also explores the social aspect of tourism. It highlights why it’s
important to respect and preserve local cultures, empower communities, and make sure tourism benefits are shared
fairly. It also looks at how education, collaboration, and ethical tourism practices can help create a more sustainable
future.

Finally, the paper showcases innovative ideas and real-world success stories in sustainable tourism, offering
insights into how the industry can grow in a way that benefits both people and the environment for years to come.

Keywords: Sustainable Tourism, Economic Impact, Environmental Conservation, Community Environment and
Responsible Travel.

Introduction

Tourism has historically been a fundamental element of the global economy, generating substantial revenue and
creating employment opportunities for millions of individuals. Nevertheless, as the tourism sector expands, it
encounters heightened scrutiny regarding its effects on the environment, local cultures, and economic stability. In
response to these challenges, the concept of sustainable tourism has emerged, advocating for a model that seeks to
harmonize economic advancement with environmental conservation and cultural preservation. Sustainable tourism
promotes responsible travel practices that aim to reduce adverse effects, encourage conservation efforts, and
improve the quality of life for local communities.

The significance of sustainable tourism has intensified in recent years, fueled by concerns related to climate change,
loss of biodiversity, and the diminishing of cultural identities. While tourism plays a crucial role in the economic
development of various destinations, it frequently results in resource depletion, pollution, and overcrowding. In
numerous instances, local cultures and traditions are either marginalized or commercialized to cater to the demands
of mass tourism. Thus, sustainable tourism poses a critical question: how can the economic advantages of tourism
be maximized while safeguarding the environment and honoring the cultural heritage of host communities?

This paper delves into the fundamental principles of sustainable tourism and investigates the practical
implementation of these principles. By analyzing case studies and evaluating the current landscape of tourism
across different regions, this study seeks to identify effective strategies that balance the three pillars of
sustainability—economic, environmental, and cultural—within the tourism sector. Ultimately, the objective is to
propose frameworks that facilitate tourism development in a manner that benefits both the industry and the
communities it serves, ensuring that tourism continues to be a viable and positive force for the future.
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Literature Review

 Economic Considerations in Sustainable Tourism:- Economic contributions of tourism to local
communities and countries. Highlight the positive impacts such as job creation, infrastructure development,
and increased local business opportunities. Scholars such as Gössling et al. (2020) emphasize the need for a
nuanced understanding of the economic drivers of tourism, identifying the delicate balance required to
harness its benefits without compromising environmental integrity.

 Environmental Impacts of Tourism: The environmental repercussions of burgeoning tourism are well-
documented in the literature. Studies by Higham et al. (2018) and Gössling and Scott (2012) highlight
issues ranging from carbon emissions and biodiversity loss to habitat destruction. These adverse effects
necessitate a paradigm shift in tourism development, emphasizing sustainable practices that minimize the
ecological footprint of tourist activities.

 Challenges in Achieving Sustainability: While the concept of sustainable tourism development is widely
acknowledged, its effective implementation faces numerous challenges. Insufficient regulatory frameworks,
lax enforcement, and a lack of awareness among stakeholders contribute to the persistence of unsustainable
practices (Hall, 2019; Weaver, 2008). Achieving a balance between economic growth and environmental
conservation requires concerted efforts across governments, local communities, and the tourism industry.

 Opportunities and Strategies: Scholars and practitioners propose various opportunities and strategies for
achieving sustainable tourism development. Gössling et al. (2012) advocate for destination management
strategies that prioritize community engagement, cultural preservation, and environmental stewardship. The
integration of technology, such as smart destination management systems, emerges as a promising avenue
to monitor and optimize tourist flows, minimizing negative impacts (Sigala, 2020).

 Community Involvement and Empowerment: The role of local communities in sustainable tourism
development cannot be overstated. Studies by Jamal and Stronza (2009) and Scheyvens (2011) underscore
the importance of community involvement, empowerment, and benefit-sharing in fostering a sense of
ownership and responsibility toward the sustainable management of tourism resources.

Research Methodology

Research design Research-Design is a process in which information is collected and analysed, to provide solutions
for the problem. It is a method used to find solutions for questions asked in research.

There are 4-types of Research Design, namely:

1. Descriptive Research Methodology,

2. Correlational Research Methodology

3. Experimental Research Methodology.

4. Causal- Comparative Research Methodology.

Research Methodology is systematic method which is used to collect information about a particular topic and to do
detailed study on that topic.

 Data Collection: Questionnaires is the primary data collection source and through articles, books and
company website. The data collection in the research paper is thought primary data collection source which
is questionnaires. Example:- Survey through google forms.

 Research tool: Research tool is an instrument or means through which the research is carried out. Example:
- Surveys, Questionnaires, etc.
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Research Design

Type of Research

 Quantitative Research: The survey is primarily quantitative as it involves structured questions, rating
scales, and multiple-choice questions to gather measurable data on employee satisfaction.

 Survey Methodology: The survey is administered via Google Forms, which allows for efficient distribution
and data collection. This platform is easily accessible to employees, ensuring a higher response rate.

 Sampling: Census Sampling or Random Sampling could be used. For example, if all employees are
surveyed, it would be census sampling. If only a sample group is selected (e.g., employees from different
departments or job roles), random sampling would ensure diverse responses.

 Survey Design: The survey includes a mix of closed-ended questions (e.g., multiple-choice, Likert scale
ratings) and open-ended questions for more qualitative insights.

Categories covered in the survey may include:

 Job satisfaction

 Relationship with management

 Work-life balance

 Compensation and benefits

 Opportunities for growth and development

 Workplace environment and culture

Reseach Hypothesis

 Null Hypothesis (H₀): Implementing comprehensive HR practices has no significant impact on employee
experience, job satisfaction, or retention rates.

 Alternate Hypothesis (H₁): Implementing comprehensive HR practices positively impacts employee
experience, leading to higher job satisfaction and retention rates.

Data Analysis

 The data collected from the survey will be analysed using descriptive statistics to understand trends and
general satisfaction levels. Responses to rating scale questions will be averaged or categorized, while open-
ended responses will be reviewed for common themes.

 Tools like Google Sheets or Excel can be used to analyse the quantitative data (e.g., average satisfaction
ratings), while qualitative responses can be categorized into themes or sentiments.

Sample Size

Sample Size is number of respondents or people selected from a population to collect data / samples for computing
in the research. The sample size for this study is 100 respondents.

1. Name _____________________________________

2. Age Group & Gender
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3. What is your occupation?

4. How frequently do you travel?



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 223 —

5. What is your primary reason for travelling?

6. Do you believe tourism contributes significantly to local economic development?

7. Have you observed negative environmental impacts in the tourism in the destinations you visit?
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8. Do you actively choose eco-friendly or sustainable tourism options?

9. Do you think tourism helps to preserve local cultures and traditions?

10. Do you believe government and tourism businesses are doing enough to promote sustainable tourism?
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11.What sustainable practices do you think should be promoted in the tourism industry?

12. How can tourism promote cultural preservation?

13. What steps do you personally take to ensure sustainable travelling?
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14. In your opinion which sector benefits the most from tourism?

15. How do you think sustainable tourism can improve local economics?

16. What is the most important factor when choosing a travel destination?
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17. Do you feel that sustainable tourism will become a norm in the future?

18. Do you think that social media influences tourists towards sustainable tourisms?

19. Would you be interested in volunteering for environmental and cultural conservation?
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20. Do you think that technology plays an important role in promoting sustainable tourism?

Findings

Economic Benefits of Sustainable Tourism:

Sustainable tourism has been a game-changer for local economies, creating jobs and boosting small businesses.
Places that focused on eco-tourism or cultural experiences saw an increase in both visitors and revenue, without
compromising their local traditions. That said, not all the economic benefits were equally spread—bigger
businesses often reaped more rewards compared to smaller, community-driven projects.

 Environmental Impact: While sustainable tourism can reduce environmental damage, it’s not without its
challenges. For instance, overcrowding, unregulated eco-tours, and waste management still caused harm to
some natural sites. However, areas that enforced strong environmental policies—like waste reduction and
wildlife protection—were able to limit these issues. It’s clear that without careful planning, even the best
intentions can lead to unintended consequences.

 Cultural Preservation: When done right, sustainable tourism can be a powerful tool for preserving and
promoting local cultures. Many communities have seen tourism help keep their traditions alive, with tourists
learning about local crafts, food, and customs. But there’s also the risk of cultural commodification, where
traditions get altered or performed for tourists in a way that feels inauthentic. Finding that balance between
honouring culture and creating experiences for visitors is tricky but crucial.

 Balancing the Three Pillars: The key takeaway here is that balancing the economy, environment, and
culture isn’t easy, but it’s possible. In places where governments, local communities, businesses, and
tourists worked together, sustainable tourism flourished. The best results came when all three pillars were
considered equally, with clear guidelines that allowed tourism to support the local community, protect the
environment, and celebrate cultural heritage.

Suggestions

Collaborative Initiatives: Achieving sustainable tourism necessitates collaboration among governments, local
communities, businesses, and travellers. It is essential for stakeholders to unite in developing frameworks and
policies that promote responsible practices and comprehensively address all facets of sustainability.

Community Engagement and Empowerment: The participation of local communities in tourism development is
vital. By empowering these communities through equitable benefit-sharing, involvement in decision-making, and
initiatives aimed at cultural preservation, a sense of ownership and accountability towards sustainable tourism
practices is cultivated.

Strengthening Policies and Regulations: It is imperative for governments to implement more stringent regulations
to mitigate environmental harm and ensure sustainable tourism practices. This encompasses establishing clear
directives regarding waste management, carbon emissions, habitat conservation, and the protection of biodiversity.
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Education and Awareness Initiatives: Raising awareness among travellers about the environmental and cultural
repercussions of their travel decisions is crucial in mitigating adverse effects. Promoting eco-conscious behaviours,
such as opting for sustainable travel alternatives, is essential.

Integration of Technology: The application of technology can enhance tourism management. Advanced destination
management systems can effectively monitor tourist traffic, alleviate overcrowding, and manage environmental
impacts with greater efficiency.

Cultural Respect: It is important to prevent the commodification of local cultures. Sustainable tourism should
advocate for the genuine representation of local traditions, crafts, and customs, ensuring they are honoured and not
modified solely for the sake of tourism.

Focus on Long-Term Sustainability: Research underscores that sustainable tourism should be regarded as a long-
term commitment rather than a temporary fix. This entails the ongoing evaluation of tourism impacts and the
necessary adjustments to policies and practices to guarantee enduring sustainability for local economies,
ecosystems, and cultural heritage.

Conclusion

In conclusion, sustainable tourism can truly make a difference when it comes to balancing economic growth,
environmental protection, and cultural preservation. But it’s not a one-size-fits-all solution. Achieving this balance
requires collaboration from everyone involved—governments, local communities, businesses, and tourists. By
working together, they can create a tourism model that benefits everyone in the long run. The challenge is real, but
the rewards are equally significant, not just for the places we visit, but for the future of travel itself. When tourists
take responsibility and respect local customs, and when destinations prioritize sustainability, we can ensure that
tourism continues to be a positive force for both people and the planet.
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Abstract

The rapid evolution of mobile technologies has led to a significant impact on various industries, but this growth has
also raised concerns about environmental sustainability and resource consumption. As mobile devices become
increasingly integral to daily life, the demand for energy-efficient and eco-friendly solutions is more urgent than
ever. This paper explores the future prospects and challenges of sustainable mobile development, focusing on green
technologies, energy-efficient software design, and the lifecycle management of mobile devices. It examines
innovative strategies for reducing the carbon footprint of mobile apps, the importance of sustainable hardware
development, and the role of recycling and reuse in minimizing e-waste. By analyzing current trends and
forecasting future directions, this research aims to provide a comprehensive overview of sustainable practices in
mobile development, offering insights into how the industry can evolve toward a more sustainable and
environmentally responsible future.

Purpose of the Paper: This paper seeks to explore the impact of mobile technologies on sustainability and discuss
the ongoing efforts to mitigate their environmental consequences. It also examines future innovations in mobile
technology aimed at enhancing sustainability

Keywords: Sustainable mobile development, green technology, energy efficiency, software design, mobile apps,
lifecycle management, e-waste, eco-friendly mobile devices, mobile technology trends, future prospects.

Introduction:

Mobile technology has become a central aspect of modern life, transforming how people communicate, work, and
access information. With billions of devices in use worldwide, the demand for mobile solutions continues to grow
exponentially. However, this expansion also brings significant environmental concerns, including energy
consumption, resource depletion, and the rising issue of electronic waste (e-waste). In response to these challenges,
there is an increasing push toward sustainable mobile development—an approach focused on minimizing the
environmental footprint of mobile devices and applications throughout their lifecycle.

Sustainable mobile development involves designing, manufacturing, and utilizing mobile technologies in ways that
reduce negative environmental impacts. This includes energy-efficient software design, the use of eco-friendly
materials in hardware production, and improving recycling and reuse practices. As mobile devices become more
integrated into every aspect of life, it is crucial for developers, manufacturers, and policymakers to consider the
broader environmental implications and adopt strategies that promote sustainability.

This paper examines the future of sustainable mobile development, exploring emerging trends, challenges, and
potential solutions. It highlights innovations aimed at reducing energy consumption, extending the lifespan of
devices, and minimizing waste.. Ultimately, the paper aims to offer insights into how mobile technology can
continue to advance while contributing to a more sustainable and eco-friendly future.

In the following sections, we will explore the environmental issues associated with mobile technologies, examine
the role of energy-efficient software and hardware, and discuss strategies for managing the full lifecycle of mobile
devices. The paper will also look into emerging trends that have the potential to drive sustainable change in the
mobile industry.

Overview of Mobile Technologies and Their Growing Influence:

Sustainable mobile technologies represent a growing field focused on developing and utilizing mobile devices and
networks that minimize environmental impact, promoting sustainability by employing eco-friendly materials,
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energy-efficient designs, and optimized usage patterns, while simultaneously leveraging mobile connectivity to
address critical environmental and social challenges through innovative applications and data analysis, ultimately
contributing to achieving the UN Sustainable Development Goals.

 Overview of Mobile Technologies: Mobile technologies, including smartphones, tablets, and wearables,
have become integral to daily life. Their adoption continues to grow rapidly worldwide, impacting
communication, business, healthcare, and entertainment.

 Need for Sustainability: With increasing mobile device usage, the environmental impact of production,
energy consumption, and disposal has become more significant. Mobile technologies are resource-intensive,
contributing to carbon emissions, pollution, and e-waste. This has led to a call for sustainable practices in
the mobile tech industry.

Sustainable mobile technologies play a crucial role in promoting environmental, social, and economic sustainability.
They help reduce reliance on printed materials, conserving trees and minimising deforestation, while also lowering
energy consumption compared to traditional classroom settings. Socially, they enhance inclusivity by offering
tailored learning experiences that accommodate diverse needs and support lifelong learning. Economically, they
reduce costs associated with transportation, infrastructure, and printed materials in education.

The impact of sustainable mobile technologies in higher education is evident in their growing adoption across
disciplines, with innovations such as mobile applications, gamified learning, augmented reality, and location-based
experiences. AI-driven algorithms enable personalised learning, providing real-time assessment and feedback.
These technologies also improve accessibility by fostering digital inclusivity and supporting learners with diverse
backgrounds. Additionally, they contribute to cognitive development, knowledge retention, and adaptive learning,
helping bridge educational gaps.

Future research should explore new avenues in sustainable mobile learning, conduct longitudinal studies on long-
term educational and environmental benefits, and integrate emerging technologies like AI and virtual/augmented
reality. Advancements in AI-powered tools can enhance personalised learning, while mobile strategies can address
sustainability challenges across industries.

For effective implementation, a comprehensive approach addressing all three sustainability pillars is essential.
Mobile learning strategies should be continuously refined based on empirical evidence and user feedback.
Collaboration among educators, technologists, and sustainability experts is crucial for innovation. Ensuring
equitable access to mobile technologies and digital literacy training is vital, along with regular assessments of their
environmental impact.

Sustainable Practices in Mobile Technology Development:

Mobile technologies have a significant environmental impact due to resource consumption, energy use, and
electronic waste. The production of mobile devices relies on raw materials like lithium, cobalt, and gold, which are
extracted through environmentally harmful mining processes. Additionally, manufacturing is energy-intensive,
contributing to carbon emissions, while efforts to source sustainable materials and reduce the carbon footprint
remain challenging. Mobile devices also require substantial energy, both in production and usage. Although newer
models are more energy-efficient, increasing connectivity demands, such as 5G and high-speed data, continue to
drive higher energy consumption in mobile networks. Another major concern is electronic waste, as mobile devices
have a short lifecycle, with frequent upgrades leading to vast amounts of discarded electronics. Due to their
complex components and toxic substances like lead and mercury, recycling remains a challenge, often resulting in
improper disposal that harms the environment.

Mobile learning has become a significant component of higher education in the robotic era, offering a unique form
of e-learning where educational content is exclusively delivered through mobile devices. These devices are now
well-equipped to support higher education, providing a highly personalised and collaborative communication tool.
This enables students to extend their learning beyond the classroom, reaching remote areas where computers may
not be accessible.

During the COVID-19 pandemic, mobile phones have played a crucial role in the teaching–learning process. To
prevent academic losses, many educational institutions adopted online methods, making e-learning an essential part
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of education. Higher education institutions, in particular, have utilised mobile devices in various ways to ensure
global accessibility. With the growing reliance on mobile learning, studies have been conducted to assess its
effectiveness during the pandemic.

Sustainable mobile technology has also gained attention, with companies like Apple, Samsung, and Fairphone
incorporating recycled materials, such as aluminium and plastic, into their designs. The shift towards renewable
resources and modular phones is making devices easier to repair and upgrade. Energy efficiency is another focus,
with optimised software, low-power modes, and 5G technology helping to reduce energy consumption.
Advancements in battery technology, including alternatives to lithium-ion and the development of more sustainable
batteries, further contribute to eco-friendly innovations.

Recycling initiatives and the adoption of a circular economy model are essential for reducing e-waste. Take-back
programmes, device refurbishment, and reuse efforts aim to extend product lifespans, while initiatives like Apple’s
Daisy robot recover valuable materials from old devices. Additionally, sustainable manufacturing practices are
reducing the carbon footprint of production facilities through renewable energy use, improved supply chain
management, and the minimisation of toxic chemicals. Many companies are working towards zero-waste goals and
energy-efficient processes to make mobile technology more environmentally responsible.

All the information and data presented in this paper were gathered from various sources of secondary data. The
sources came from online databases like ProQuest, Emerald, Ebsco and ScienceDirect. The online search database
provided secondary data such as journals and extracts from newspapers, books and magazines. Some of the
information and data were obtained from the internet search engines like Google.The research framework was
developed as shown in Figure 1.

Sustainability and the future:

The future of sustainable mobile technologies is driven by advancements in battery technology, AI integration, and
next-generation wireless networks. Emerging battery innovations, such as solid-state and graphene batteries,
promise longer lifespans, faster charging, and a reduced environmental footprint. These developments also aim to
decrease dependence on rare materials like cobalt and lithium by exploring alternative chemistries.

The expansion of 5G and future wireless technologies, including 6G and advanced Wi-Fi, presents both challenges
and opportunities. While 5G raises concerns about higher energy consumption, it enhances resource efficiency by
enabling faster data transmission with lower energy costs per unit of information. Future advancements in wireless
communication will further optimise energy use across mobile networks.

Artificial intelligence is also playing a crucial role in sustainability by optimising mobile networks and predicting
energy consumption patterns to improve battery efficiency. AI-driven lifecycle management enhances device
longevity by predicting maintenance needs and streamlining recycling processes.

Additionally, mobile solutions are emerging to support sustainability efforts. Applications that track personal
carbon footprints, manage energy consumption, and encourage eco-friendly habits are becoming more widespread.
Mobile-enabled smart grids and smart home systems integrate renewable energy sources more effectively, reducing
overall energy demand and promoting a more sustainable digital future.

Achieving sustainability in mobile technologies faces several key challenges, including consumer demand, supply
chain complexities, regulatory gaps, and economic constraints. One major issue is balancing the desire for newer,
more advanced devices with the need for longevity and sustainability. Marketing strategies and planned
obsolescence encourage frequent upgrades, leading to increased electronic waste and resource consumption.

Global supply chains add another layer of difficulty, as ensuring sustainability throughout the entire lifecycle of a
mobile device—from raw material extraction to manufacturing and distribution—is highly complex. Ethical
concerns also arise, particularly regarding labour practices and resource extraction in developing countries, where
environmental and human rights issues persist.

Stronger regulatory frameworks are essential to enforce sustainable practices in mobile technology production and
disposal. Government initiatives, such as the European Union’s Ecodesign Directive, have influenced the industry
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by setting standards for energy efficiency and recyclability, but broader global policies are needed for widespread
impact.

Finally, scaling sustainable technologies remains a challenge due to economic and technological limitations. The
development and implementation of alternative materials and energy-efficient components often require significant
investment, making it difficult for companies to adopt these solutions on a large scale. Overcoming these barriers
will require coordinated efforts from manufacturers, policymakers, and consumers to drive meaningful change.
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Abstract

Technologies in recycling and waste management are important to the growing environmental problems associated
with urbanization and industrial development. With continuous increases in the generation of waste, innovative
technical solutions play an increasingly important role in the reduction of waste volume, improvement of recycling
efficiency, and minimization of ecological impacts. This paper reviews some of the technologies currently being
used in waste management: pyrolysis, material recovery facilities, waste-to-energy plants, and smart recycling
systems. Through an analysis of the performance metrics and advantages as well as challenges related to the
implementation of these technologies, this work attempts to engender a better understanding of their roles toward
sustainable waste management. This report addresses the challenges these technologies face, possible future paths,
and opportunities for further development and integration of waste management solutions.

Keywords: Management of Waste, Upcycling, Innovative Technologies, Sorting of Waste, Energy from Waste,
Pyrolysis Process, Intelligent Recycling, Ecological Balance.

Methodology

This study examines the technical developments in recycling and waste management through a systematic literature
review. For current trends and experiences related to the technologies, this study includes various peer-reviewed
journal articles, technical reports, case studies, and industry white papers. Pilot projects, performance evaluation,
and case studies are crucial to determine their impact on waste management strategies. A balanced account is
presented by integrating data regarding the efficiency, scalability, and ecological footprint of each technology. This
report also attempts to enhance understanding by including graphs and diagrams for illustrative purposes.

Introduction

Recycling and waste management have become key components of sustainable urban development as a response to
the challenges of waste generation. Garbage output has surged around the world due to urbanization, booming
industrial activity and consumerism. Improper waste management leads to considerable resource depletion and
environmental pollution and risks to human health. As a result, there is a larger demand today than ever before for
high-tech solutions that can help raise recycling rates and improve waste disposal.

Technology has completely revolutionised the waste management landscape with the advent of pyrolysis, waste to
energy technologies, automated sorting systems and smart recycling systems. Designed to help reduce the amount
of waste a person produces, these solutions also enable recovery of valued materials, transforming garbage into
sustainable energy. This paper assesses the different technologies that are currently being used, looks at their
advantages and disadvantages, and discusses the challenges the waste management sector faces. It also details
potential pathways for innovation and research opportunities in the waste management space.

Overview Of Technologies

Recycling and garbage management have been some of the most difficult problems that different technologies are
trying to tackle. These technologies being developed for the purpose of recycling resources out of waste, reduce
impact on environment and increase waste management work. Combustion, waste to energy technologies and
automated trash sorting systems/intelligent recycling systems are highlighted as the primary technological answers
in this study.
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1. Automated Sorting Systems

Robotic sorting systems detect and rearrange waste materials using robot control and advanced image recognition
technology. Our method works better than manual collection because it helps us sort more quickly and precisely.
The devices use advanced sensors together with machine learning to recognize plastic metal paper and glass
materials.

Figure: automated sorting systems

2. Waste-to-Energy Technologies (WTE)

Waste-to-energy systems can convert waste, particularly organic waste, into energy that can be used to produce
heat, electricity, or biofuels. The most commonly used WTE technologies are anaerobic digestion, gasification, and
combustion. In addition to minimizing the volume of waste deposited in landfills, these techniques help transfer
energy and cut greenhouse gas emissions.

Figure: waste-to-energy technologies

3. Pyrolysis Technology

This process, called pyrolysis, breaks down organic materials such as tires, plastics and biomass without oxygen,
producing useful byproducts like char, gasses and biofuels. This technology is particularly useful for preventing
waste from being disposed of in landfills and instead converting it into alternative fuels or other useful products.
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Figure: pyrolysis technology

4. Smart Recycling Systems

Smart recycling solutions use automation, data analytics and sensors to maximize the volume of recyclables
collected, sorted and processed. These systems enable real-time monitoring of waste production, bump up
recycling rates and reduce contamination of recyclables. Internet of things (IoT) sensors can be applied to
recycling facilities and trash cans to determine how much garbage is being created and monitor performance.

Figure: A futuristic smart recycling system with automated conveyor belts, robotic arms sorting recyclables, and
IOT sensors integrated into garbage cans.

5. IoT sensors and smart containers for waste

Sensors and IoT capabilities of Smart bins keep alert and track the levels in the dump in real time. They connect to
centralized systems and assist in the optimization of collection schedules and the minimization of operation costs.
They make waste collection safer and more effective by reducing pollutants and saving fuel. Such waste collection
techniques backed by internet have been deployed in in cities such as Singapore and Amsterdam thus promoting
growth in the trash management space.
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Figure: Smart trash cans with IOT sensors and LCD panels that display waste levels in real time in a bustling
metropolitan environment.

6. Blockchain for Waste Management

Blockchain technology is a wonderful technology that helps to make waste management visible and traceable by
giving a secure and immutable ledger that shows every aspect of the life cycle of the waste from production to
disposal or recycling. This is done by getting rid of the illegal dumpings and the bad management processes
through keeping an eye on all the activities and verification of the same. In fact, a smart contract or in other words
real-time tracking is employed to make sure that parties like garbage producers, collectors, and recyclers do not get
away with their obligations. This in turn helps to increase the accountability of the participants in the waste
management operations. Namely, the creation of a tamper-proof record of transactions and the proper allocation of
funds, incentives, and resources to be used for the conferred purposes by the corruption-free recycling programs are
overriding beneficial factors that bring about both the efficiency and trust of the waste management ecosystem.

Figure: - A speculative image of blockchain technology applied to garbage management, with interconnected
chunks of data floating in a digital

7. 3D Printing with Recycled Materials

Resolute Manufacturing is a leading industry player in 3D printing that has introduced more techniques of utilizing
waste materials. The use of recycled plastic, metal scraps and other kinds of waste for 3D printing has become an
inventive as well as a greener method of production. To wit, the use of these materials in 3D printing is such a way
that we don't depend on new resources, thereby, taking care of the natural environment by means of reducing
overall consumption. Consequently, the project includes upcycling waste using i.e. making dresses, bags, shoes
among others from waste materials. As such, green technology applications have been increased, and businesses
and individuals can now break through and become leaders in the use of renewable energy and other sustainable
practices.
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Figure: 3d printing with recycled materials

8. Drone Technology for Landfill Monitoring

The application of drones on garbage sites is a new technology often referred to be drone technology for landfill
monitoring which involves the deployment of unmanned aerial vehicles (UAVs) against equipped with cameras,
thermal sensors, and GPS to the landfill pits to monitor the piles of waste and to distinguish those that were left
illegally. The drones are smart and move with speed, either up or down, and cover large areas instantly, generating
real-time aerial images that inform the garbage accumulation, site conditions, and environmental implications.
Drones extend surveillance and thus bring the monitoring of inaccessible and hazardous sites to full compliance
with environmental regulations. Also, their skill in mapping landfill changes helps to improve trash management
strategies and cut down on the need for in-person waste checks. This enhances safeguarding the environment and
benefits both efficiency and expense reduction.

Figure: monitoring landfills using drone technology

9. Predictive Analytics Driven by AI

Future waste production patterns can be predicted by analysing historical data using machine learning algorithms in
AI-driven predictive analytics. By predicting garbage patterns, AI helps save money on recycling and make better
use of resources. It accomplishes this by identifying waste tendencies, resulting in more efficient use of available
resources. This means that artificial intelligence (AI) can help make recycling more cost-effective and
environmentally beneficial. By reason of this technology, waste management organizations and local governments
are able to gauge the demand for trash collection services, as well as detect places where recycling efforts are to be
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improved and act upon waste management policies that respond immediately to the available data. The formation
of the policies that are data-based on waste management manifest the sustainability aspect that is one of the
foremost issues and by the use of artificial intelligence in such an area also the operational aspects of the
organization can be improved and thus, intelligent, proactive environmental measures can be generated. AI is
empowering waste management with the insights provided by autonomous analytics-based data. These insights are
enhancing waste management through the implementation of innovative technology and green energy that is
connected to the development of communities, buildings, and transportation.

Figure: predictive analytics driven by AI

Discussion

This section includes the pros and cons of the main mentioned elements of technology in full detail. A comparison
table is presented to portray the merits and demerits of each technological advancement.

Technology Advantages Disadvantages

Automated
Sorting Systems

Faster and more accurate sorting
Reduces operating costs

Can handle tons of garbage.

Substantial capital investment
System is in need of frequent upgrading

and maintenance.
Waste-to-
Energy

Technologies

Advantages are less waste going to the landfill, and
generation of renewable energy.
less greenhouse gas emissions.

There may be air pollution induced
by the emissions. Which cost the
infrastructure enormous money.

Pyrolysis
Technology

Converting non-recyclable waste into lucrative
products

Decreases landfill volume
Eco-friendly

High energy usage
more expensive technology setup.

Smart Recycling
Systems

Minimizes contamination of recyclable materials
Enhances waste collection and recycling processes

Generates real-time data
Needs advanced infrastructure.
Requires an internet connection.

IoT Sensors and
Smart

Containers for
Waste

Delivers up-to-the-minute information on waste
levels Streamlines waste collection routes
Improves overall operational efficiency

Requires a reliable internet
connection.

The cost of implementing large-
scale systems can be significant.

Blockchain for
Waste

Management

Enhances transparency and traceability – diminishes
fraud and unlawful dumping

Fosters accountability among all stakeholders

Implementation costs Challenges in
integrating with current systems
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3D Printing
with Recycled
Materials

Reduces dependency on virgin materials
Promotes upcycling- Enables the creation of new

products from waste

Requires specialized equipment
Limited material options and quality

concerns

Drone
Technology for

Landfill
Monitoring

Provides real-time data and surveillance
Enhances monitoring of illegal dumping

Can access hard-to-reach areas

High operational and maintenance
costs

Limited battery life for largescale
coverage

Predictive
Analytics

Driven by AI

Optimizes waste collection and recycling strategies
Offers data-driven perspectives for formulating

policies.
Forecasts future waste trends

Requires large datasets for
accuracy

Dependence on skilled personnel for
setup and analysis

Challenges And Limitations

Despite the general adoption and effectiveness of these technological solutions, several problems and disadvantages
persist, even amidst the hype:

 Expensive: Automated sorting and pyrolysis systems can be costly to set up and maintain, which may be
prohibitive for smaller waste management facilities.

 Use of Energy: Even though waste-to-energy and pyrolysis technologies are helpful in minimizing waste
volume, they produce excess energy consumption stemming from non-renewable sources which puts the
sustainability model in risk.

 Transformation of technology: There is waste of various kinds in waste management, it is not practically
possible to manage sorted or mixed waste by many technologies. For instance, most automated sorting
algorithms perform poorly at differentiating between some ecologically friendly products.

 Acceptance of technology: Certain waste-to-energy and even treated waste technologies such as
incineration face legislation barriers in some places, resulting from public concerns over pollution. Besides,
public opposition to such technologies can create a barrier to their practical use.

Future Directions And Opportunities

In the coming years, it looks like there are tremendous possibilities for innovation and growth in the area of waste
management and recycling.

 AI and Robotics Utilization: Robotics and artificial intelligence are going to make waste sorting systems
more precise and effective. This would allow for the elimination of a considerable amount of the annoying
manual work required, thereby enhancing total system productivity.

 Circular Economy Application: Faulty products produced using resources have to be repaired, reused, and
recycled within modern waste management systems, which is why we need to adopt contemporary waste
management systems that maximize efficiency and minimize the usage of resources.

 Blockchain Waste Monitoring: The blockchain technology enables tracking the waste from points of
collection to the recycling centres. This will solve the problem of inefficient resource allocation as well as
responsibility allocation.

 Energy Efficiency Technique Development: Subsequent studies may seek to refine the waste to energy
processes by using pyrolysis in order to make more efficient use of energy, which would reduce
consumption and the carbon footprint negative impact.
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 Enhancement of Public Education: Growing public knowledge and educating citizens on proper waste
sort and recycling may positively change their attitude toward the modern technologies being used and
actually increase the percentage of recycling being performed.

Conclusion

Technology is revolutionising waste and recycling management. This is because they optimize the process and
reduce the adverse ecological impacts by providing new material recycling alternatives. Among these new
technological breakthroughs are waste-to-fuel production, energy generation using discarded items, and the use of
robots in waste management and recycling. Nonetheless, there are still a few problems: the difficulty of new
methods costing, necessary energy, and lack of cooperation from the government. Research will the deal with these
challenges more easy, new technology will appear the result of them, and policies will be enforced. The future of
waste management requires not only a decrease in generation rates, but also recycling, technology, and necessary
human behavior modifications for lesser disposal.
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Abstract

Over the last few decades, the industrial landscape has been ever changing due to the rise of Automation and use of
Robotics in almost all sectors, however, their integration into our production and industrial practices has presented
both incredible opportunities and monumental challenges.

This paper will outline the vast possibilities that can revolutionize our industrial capabilities, such as precise
resource utilisation, reducing waste, energy consumption, and greenhouse gas emissions. They have also helped us
in environmental monitoring and conservation efforts.

However, these benefits are counterbalanced by substantial environmental concerns. The production and operation
of these technologies results in the generation of substantial E-waste and in many sectors, results in the
displacement of workers who may rely of these sectors as their only source of income.

This study aims to provide a comprehensive overview of the role Automation plays in Environmental conservation
and its impact on the ecosystem.

Introduction:

Automation and Robotics have emerged as transformative technologies in modern industries, offering innovative
solutions to problems that challenged humans in the past, reshaping the industry whilst also having a huge impact
on the environment.

Automation and Robotics enhance energy efficiency by optimizing energy usage, reducing waste and lowering
carbon emissions during the manufacturing process, thus elevating the production process by optimising resource
use, minimizing wastage through precise control over the amounts of materials used, improving resource utilization
and sustainability. This results in a significant reduction in emissions and pollution as compared to traditional
methods.

Automation involves little to no human intervention, greatly reducing the likelihood of human error. This
minimizes defects and mistakes, leading to higher-quality products and less time spent on inspecting for errors or
flaws.

Although the positives of automation and robotics are vast, their implementation and operation of said machines
come with significant challenges, the biggest of them being its impact on employment, as the automation of usually
repetitive and even complex tasks leads to job displacement, disproportionately affecting low-skilled workers.
Beyond this socio-economic implication, the environmental impacts of automation are also multifaceted.

The manufacturing of robotic systems is very energy-intensive, can lead to a large amount of E-waste, and
contributes to carbon emissions. The manufacturing process also relies heavily on rare earth elements that lead to
damaging mining practices and production of harmful by-products.

Objectives:

 To create a comprehensive view of automation throughout the years and its development

 To point out the pros and cons of automation with its effects on the ecosystem in mind

 To give possible solutions to the shortcomings and the socio-economic impacts of robotics

 To study its effects on various fields
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 To gauge public opinion and awareness of automation

Energy and Resource Utilization:

Once implemented, robotic technologies deliver improved results while consuming the same amount of energy.
Automating repetitive and time-consuming tasks is the most efficient option for manufacturers, as it reduces the
need for extensive manual labour.

These tasks are the most vulnerable to human error in traditional production, so automating them can improve
product quality and reduce energy consumption that would otherwise be spent on extra steps like error checking
and cut down on material waste from defective products.

A higher level of automation and the adoption of robotics technology make the transition to renewable energy
sources more feasible. By streamlining production processes, automation enhances system flexibility, allowing
industries to easily integrate solar, wind, or other renewable energy sources. This shift helps lessen the dependence
on conventional energy production methods, reducing carbon emissions and minimising environmental impact.

In agriculture, robotics that manage tasks like irrigation or harvesting are designed to minimise water and energy
use, thus lowering energy consumption while enhancing crop yields. Automated machines are used to detect and
eliminate weeds and unwanted pests without the use of harmful pesticides and herbicides. Other automated systems
used for irrigation, like drip irrigation use up to 50% less water than conventional methods.

Reduction of Waste Materials:

Automation in the waste management industry has significantly improved process efficiency and enhanced
pollution monitoring systems. Robotic systems can be integrated with advanced fume extraction and filtration
technologies to capture harmful gases and particles released during manufacturing processes. They have also
helped revolutionise the recycling industry by improving speed, accuracy, and efficiency of waste sorting.

Automated systems in food production can reduce food waste by improving sorting, packaging, and distribution
processes. They can also optimise harvesting, reducing the loss of crops due to human inefficiency or mistakes.

Robotics-enabled 3D printing technology has become more widespread than ever; it is highly efficient in terms of
material usage, unlike traditional subtractive manufacturing methods that create excessive waste.

Scalability of Automated Systems:

Automated systems are highly flexible and adaptable; it is easy to scale them up or down with respect to demand,
and they do not need significant investments in infrastructure or labour.

As automation and robotics continue to grow in industries, an increasing number of products will be designed
specifically for production by autonomous systems. Many car manufacturers, such as Tesla, use robotic systems for
tasks like welding, painting, and assembling components with high precision. As automation increases, vehicles are
being designed with these robotic systems in mind, resulting in more optimised designs that are easier and more
cost-effective to produce using autonomous technology.
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Figure 1. Global operational stock of industrial robots.

This figure shows the near exponential growth of the number of industrial robots in use around the world

We have thoroughly explored the positive impacts of automation and robotics on the environment. However, like
all technologies, it is important to evaluate both their positive and negative effects independently.

The Impact on Employment:

The adoption of automation in industries, while delivering substantial economic benefits to companies, often comes
at a significant cost to employees. The transition to robotic technology leads to the displacement of workers,
leaving many without jobs. This particularly affects roles that are repetitive and typically classified as unskilled
labour, disproportionately impacting those from less advantaged backgrounds.

This only increases the economic disparity between the wealthiest and the working class.

Figure 2. The Proportion of companies expeciting a reduction in number of employees due to automation in idustry

The above figure shows the number of companies that are expecting to let go of employees in the coming years due
to the automation of processes, this also shows us the proportionally higher effect of automation in highly
developed and developing countries.

Manufacturing of Robotic Systems is damaging and costly:

The production of autonomous systems and robots poses significant environmental challenges. Their advanced and
complex manufacturing processes are resource-intensive and costly, contributing to higher carbon emissions.
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Additionally, these systems rely heavily on rare earth metals, the extraction of which involves environmentally
harmful mining practices.

Many of the materials used in the manufacturing process are LREEs (Light Rare Earth Elements) and HREEs
(Heavy Rare Earth Elements); these elements are critical in various high-tech applications, including electronics.
Mining REEs often requires open-pit or strip mining, which involves clearing large areas of land. During mining
and refining, radioactive waste, which can be a by-product of REEs, can leach into the soil and groundwater,
contaminating water supplies and agricultural land.

Figure 3. Use of Rare earth elements in manufacturing of various electronic devices, including robotics

These are examples of some different metals that are needed for the manufacturing of autonomous systems and
robots.

Metals like Lithium and Nickel, essential for batteries, are some of the biggest causes of water pollution with heavy
metals that causes damage to aquatic life and human settlements, nickel mining alone is responsible for around 120
million tonnes of CO2 emissions yearly.

Mining for silica (SiO2), essential for microchips and processors, releases harmful silica dust, which can cause lung
cancer and silicosis; an estimated 230 people are diagnosed with lung cancer annually due to previous exposure to
silica dust.

Increases Technological and Financial disparity between developed and developing countries:

The growing adoption of autonomous systems and robotics intensifies the gap between developed and developing
countries, driven by various economic, technological, and social factors.

Advanced robotics and automation systems require significant investment, which many developing countries
cannot afford.

Mining for rare earth metals and other resources needed for robotics often occurs in developing nations, leaving
them to deal with the adverse effects without reaping significant benefits.
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Figure 4. The difference between the robotics technology between developed and developing countries

The above figures highlight not only the significant disparity in the number of robotic systems between developed
and developing countries but also the nearly exponential growth of autonomous systems in developing nations. As
with any emerging technology, developing countries tend to gain access later, but adoption accelerates rapidly as
the technology becomes more affordable and practical to implement.

The problem of E-waste:

The generation of electronic waste (e-waste) is one of the most pressing environmental challenges associated with
autonomous systems and robotics. The fast-paced advancements in technology result in shorter lifespans for
autonomous systems, as businesses frequently replace older models with more efficient versions. This cycle of
upgrades and disuse causes a significant accumulation of e-waste.

When improperly disposed of, substances like lead, mercury and cadmium can leach into soil and water, causing
long-term environmental contamination and posing health risks to nearby communities.

Recycling robotic systems is challenging because of their complex designs, which incorporate a variety of materials,
such as metals, plastics, and circuit boards. The disassembly process is both labour-intensive and expensive,
resulting in a low rate of material recovery.

Figure 5. Amount of E-waste generated by countries in order

The above figure shows an interesting correlation between the most developed countries and those generating the
most E-waste
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Some possible solutions for the problem of E-waste include:

Designing robotic systems with modular components and recyclable materials improves sustainability by
simplifying disassembly, extending lifespan, reducing waste, and promoting a circular economy where components
are reused or recycled.

Public Opinion and Awareness:

Public opinion on automation and robotics is diverse and evolving. While many see these technologies as tools for
innovation and progress, others worry about job loss and societal impacts. The level of public knowledge about
these systems also plays a crucial role in shaping perceptions and opinions.

To understand the opinions and awareness of people around us, we conducted a survey among our college
community and peers. It is important to note that this survey is not representative of broader demographics, as
views on automation and robotics tend to vary significantly based on factors like formal education level and age
group.

Survey Results:

78% of the respondents were undergraduate and 14% were post-graduate, with the rest choosing ‘other’ as their
level of formal education.

The survey reveals that the majority of participants have a moderate understanding of robotics and autonomous
systems, while a smaller portion is highly familiar, and some have little to no familiarity with the topic.

Although a notable number of respondents are aware of automation being used for environmentally positive tasks,
over two-thirds are not, indicating a continued lack of awareness.



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 248 —

The potential positive impact of robotics on the environment was a particularly divisive topic. While opinions
varied on the extent of the impact, the majority held a positive view.

This question received the highest proportion of Indecisive responses, with more than half of the participants
selecting "not sure" as their answer.

The question of which aspect of automation is more beneficial also received varied responses, with a near-equal
split of opinions, but the top response was that autonomous systems can be made to perform high-risk tasks.
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The consensus was that it is crucial to design sustainable and energy-efficient robots, with only a small fraction of
the respondents thinking that it was not important.

The overwhelming opinion was that there should be rules and regulations to prevent robotics and autonomous
systems from harming the environment.

While the majority of people consider the high cost of robotics its biggest challenge, a significant portion also view
technological limitations and e-waste as major challenges.
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Conclusion:

The integration of automation and robotics has transformed industries by enhancing efficiency, reducing waste, and
facilitating renewable energy adoption across sectors like manufacturing and agriculture. These technologies hold
enormous promise for sustainable development in their fields.

Ongoing research focuses on addressing critical challenges such as rare earth mining impacts, e-waste, and job
displacement. Advances in robotics aim to develop modular, recyclable designs and adopt eco-friendly materials,
thereby promoting longer lifespans and a circular economy. Efforts are also being made to improve manufacturing
processes, making them less resource-intensive and more environmentally sustainable.

By prioritising innovation and refining robotics technology, industries can align automation advancements with
ecological and societal goals, paving the way for a more balanced and sustainable future.

Raising public awareness and fostering education about automation’s impacts is vital for driving sustainable
practices. Encouraging research, policymaking, and community involvement in the regulation of robotics will
ensure balanced growth while minimising ecological and social harm. Integrating awareness programmes into
educational institutions and industries can empower individuals and organisations to make informed decisions
about adopting and managing these technologies.

The survey results reflect a growing but incomplete understanding of automation’s potential. While many
participants recognised its environmental benefits, a significant portion remained unsure, underscoring the need for
continued education. Encouragingly, most respondents supported sustainable robot design and called for
regulations to mitigate harm. These findings affirm the importance of awareness and collective action in shaping a
future where automation and robotics contribute positively to society and the environment.
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Abstract

The increasing global focus on sustainability has emphasized the critical role of finance and investment in driving
sustainable development. This research explores how financial mechanisms, investment strategies, and regulatory
frameworks can promote environmental, social, and governance (ESG) goals. It delves into key concepts such as
green financing, impact investing, and corporate social responsibility (CSR), highlighting their contributions to
sustainability. The study employs a mixed-methods approach, combining qualitative analysis of case studies with
quantitative data on ESG investments' performance. Key findings reveal that integrating sustainability into financial
decision-making not only fosters environmental preservation and social well-being but also enhances long-term
financial returns. However, challenges such as greenwashing, regulatory inconsistencies, and the lack of
standardized ESG metrics remain significant barriers. The paper concludes with policy recommendations for
improving ESG integration, promoting green finance, and addressing global sustainability challenges.

Keywords: Sustainability, Green Finance, ESG Investment, Impact Investing, Corporate Social Responsibility,
Sustainable Development, Financial Mechanisms, Green Bonds, Sustainable Investment Strategies, Policy
Recommendations.

1. Introduction

1.1 Background on Sustainability and Its Importance in Global Development

Sustainability has emerged as a cornerstone of global development, addressing the interconnected challenges of
environmental degradation, social inequality, and economic instability. The 2030 Agenda for Sustainable
Development, established by the United Nations, emphasizes the need to balance these pillars to ensure a
prosperous and inclusive future (UN, 2015). Climate change, resource depletion, and biodiversity loss are among
the critical issues that necessitate urgent and coordinated global action (Rockström et al., 2009). The role of
sustainable practices extends beyond environmental concerns to include equitable economic growth and social
well-being, making it a multidimensional imperative for long-term development (Sachs, 2015).

1.2 Overview of the Finance and Investment Sector

The finance and investment sector is a critical driver of economic activity, allocating resources to support business
growth, infrastructure development, and technological innovation. Traditionally focused on maximizing returns, the
sector has increasingly recognized its potential to influence sustainable outcomes through strategies such as green
finance, impact investing, and environmental, social, and governance (ESG) integration (Clark et al., 2015).
Financial instruments such as green bonds, sustainability-linked loans, and carbon credits have gained prominence,
reflecting a shift toward aligning financial objectives with sustainability goals (Banga, 2019).

1.3 The Link between Finance, Investment, and Sustainability

The integration of sustainability into finance and investment is pivotal for achieving global development targets.
Financial institutions and investors play a key role in mobilizing capital toward sustainable initiatives, such as
renewable energy projects, sustainable agriculture, and low-carbon infrastructure (Caldecott et al., 2013). Moreover,
the adoption of ESG principles enables organizations to mitigate risks, enhance resilience, and create value for
stakeholders (Friede et al., 2015). By prioritizing sustainable investments, the sector can address pressing
environmental and social challenges while fostering economic growth.

1.4 Objectives of the Research Paper

This research aims to explore the role of finance and investment in promoting sustainability by:
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1. Examining the effectiveness of green financing mechanisms and ESG integration in advancing sustainability
goals.

2. Analyzing the challenges and barriers to sustainable finance adoption.

3. Providing actionable policy recommendations to enhance the role of finance in global sustainability efforts.

1.5 Research Questions and Hypotheses

Research Questions:

1. How do financial mechanisms such as green bonds and impact investing contribute to sustainable
development?

2. What are the primary challenges in integrating sustainability into traditional finance and investment practices?

3. How can policy interventions enhance the adoption of sustainable finance practices?

Hypotheses:

1. Sustainable financial mechanisms, such as ESG investments and green bonds, positively impact environmental
and social outcomes.

2. The lack of standardized ESG metrics and regulatory frameworks significantly hinders the growth of
sustainable finance.

3. Policy incentives and stakeholder collaboration are critical for promoting the integration of sustainability into
the finance sector.

Literature Review

Historical Context of Sustainable Finance

The concept of sustainable finance traces its origins to the late 20th century when environmental concerns began to
intersect with economic policies. The 1987 Brundtland Report marked a pivotal moment by defining sustainable
development as meeting “the needs of the present without compromising the ability of future generations to meet
their own needs” (WCED, 1987). The early 2000s saw the emergence of frameworks like the Equator Principles,
which provided financial institutions with guidelines for managing environmental and social risks in projects
(Weber, 2012). Over time, the financial sector gradually integrated sustainability into its operations, transitioning
from philanthropic corporate social responsibility (CSR) initiatives to more structured practices like green bonds,
impact investing, and ESG-focused funds (Clark et al., 2015).

Overview of Environmental, Social, and Governance (ESG) Criteria in Investment Decisions

ESG criteria have become a cornerstone of sustainable investment strategies. The environmental dimension
addresses issues such as climate change, carbon emissions, and natural resource management. The social aspect
emphasizes labor practices, diversity, and community engagement, while governance focuses on ethical practices,
transparency, and corporate accountability (Friede et al., 2015). Research suggests that ESG-integrated portfolios
tend to perform as well as or better than traditional portfolios, debunking the myth of a trade-off between financial
returns and sustainability (Clark et al., 2015). Major indices, such as the MSCI ESG Index, now offer investors the
ability to evaluate companies based on these parameters, fostering greater accountability and alignment with
sustainability goals (MSCI, 2021).

Methodology

Research Approach

This study adopts a mixed-methods approach, combining qualitative and quantitative methods to provide a
comprehensive understanding of the role of finance and investment in promoting sustainability. The qualitative
component focuses on case studies and content analysis of financial reports, policy documents, and sustainability
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frameworks. The quantitative component examines data on ESG performance, green bond issuance, and financial
returns of sustainable investments using statistical tools.

Data Sources

1) Primary Data:

 Interviews: Semi-structured interviews with financial experts, sustainability officers, and policy advisors to
gain insights into sustainable finance practices and challenges.

 Surveys: Questionnaires distributed to investors and financial professionals to assess attitudes and
perceptions toward ESG criteria and sustainable investment strategies.

2) Secondary Data:

 Case Studies: Analysis of successful sustainable investment practices, such as green bonds issued by the
World Bank and private sector ESG initiatives.

 Financial Reports: Review of annual reports, sustainability disclosures, and ESG reports of global
financial institutions and corporations.

 Sustainability Indexes: Data from established indexes such as the MSCI ESG Index, Dow Jones
Sustainability Index (DJSI), and FTSE4Good.

 Policy Documents: Evaluation of international guidelines and policies, including the United Nations
Principles for Responsible Investment (PRI) and the Equator Principles.

Analytical Tools and Techniques

1. Qualitative Analysis:

 Content Analysis: Systematic coding and analysis of sustainability reports and policy documents to
identify key themes and trends in sustainable finance.

 Thematic Analysis: Identification of recurring themes from interviews and surveys to understand
stakeholder perspectives on sustainability in finance.

2. Quantitative Analysis:

 Descriptive Statistics: Summarizing data on green bond issuance, ESG performance, and financial returns
to provide an overview of trends.

 Inferential Statistics: Correlation and regression analyses to examine relationships between ESG
integration and financial performance.

 Comparative Analysis: Comparison of financial performance between ESG-integrated portfolios and
traditional portfolios using t-tests or ANOVA.

3. Software and Tools:

 NVivo: For qualitative data coding and thematic analysis.

 SPSS/R: For statistical analysis of quantitative data.

 Excel: For data visualization and basic statistical calculations.
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Data Table

Company/Institu
tion

ESG Score
(0-100)

Green Bond
Issuance ($M)

Financial
Return
(ROI %)

Carbon Emission
Reduction (%)

Sustainability Project
Focus

Company A 85 500 12.5 30 Renewable Energy
(Solar Farms)

Company B 78 300 10.2 25 Sustainable
Agriculture

Company C 65 150 8.5 18 Low-Carbon
Infrastructure

Company D 90 800 14.8 35 Electric Vehicle
Charging Networks

Company E 72 400 11.0 22 Water Resource
Management

Explanation of Hypothetical Data

1. ESG Score (0-100):

 The ESG score represents how well companies perform on Environmental, Social, and Governance metrics.

 Example: Company D has the highest ESG score of 90, reflecting strong sustainability practices, ethical
governance, and positive social impact.

2. Green Bond Issuance ($M):

 This column shows the amount of green bonds issued by the company/institution to fund sustainability
projects.

 Example: Company D has issued $800 million in green bonds, the highest among all, indicating a
significant commitment to green financing.

3. Financial Return (ROI %):

 The financial return is measured as the Return on Investment (ROI) from sustainability-linked projects.

 Example: Despite the highest green bond issuance, Company D has a slightly lower ROI (14.8%) compared
to Company A (12.5%). This demonstrates that financial returns can vary depending on project type and
execution.

4. Carbon Emission Reduction (%):

 This metric quantifies the percentage reduction in carbon emissions achieved by each company through
sustainable practices or projects.

 Example: Company D’s electric vehicle charging network led to a 35% carbon emission reduction, the
highest among the group.

5. Sustainability Project Focus:

 This column indicates the primary focus of the company’s sustainability projects funded by green bonds or
investments.

 Example: Company A focuses on renewable energy, particularly solar farms, which aligns with its high
ESG score and significant green bond issuance.
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Analysis

 Companies with high ESG scores (e.g., Companies A and D) tend to show significant reductions in carbon
emissions and competitive financial returns.

 Green bond issuance appears positively correlated with carbon emission reduction, as seen with Companies
D and A.

 Different sustainability focus areas yield varying financial returns, suggesting the need for strategic
alignment of projects with organizational capabilities and market demands.

ESG Score by Company: A bar chart showing the ESG scores of the companies.

Green Bond Issuance by Company ($M): A bar chart highlighting the green bond issuance by each company.

Financial Return (ROI %) by Company: A bar chart presenting the financial return (ROI) percentages for the
companies.
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Carbon Emission Reduction (%) by Company: A bar chart showing the percentage of carbon emission reduction
achieved by each company.

Green Bond Issuance vs. Carbon Emission Reduction: A scatter plot displaying the relationship between green
bond issuance and carbon emission reduction, annotated with company names.
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5. Role of Finance in Promoting Sustainability

5.1 Green Financing

Green financing refers to the allocation of financial resources to projects and activities that promote environmental
sustainability. This includes funding initiatives aimed at reducing carbon emissions, enhancing energy efficiency,
and supporting renewable energy projects. Common types of green financing include green bonds, which raise
capital specifically for climate and environmental projects; climate bonds, which target mitigation and adaptation
to climate change; and carbon trading, which enables companies to buy and sell carbon credits within a regulated
framework (Banga, 2019).

Globally, several green financing initiatives have demonstrated success. For instance, the World Bank has issued
over $15 billion in green bonds, funding projects like solar energy development in India and sustainable
transportation in China (World Bank, 2020). Similarly, the European Investment Bank (EIB) plays a leading role in
green finance, having supported renewable energy projects across Europe through its Climate Awareness Bonds
(EIB, 2019). These examples underscore the role of green financing in enabling large-scale transitions toward
sustainability.

6. Challenges in Sustainable Finance and Investment

Lack of Standardized Metrics for ESG

One of the primary challenges in sustainable finance is the absence of standardized metrics for assessing
Environmental, Social, and Governance (ESG) performance. Different institutions and rating agencies use varied
methodologies, leading to inconsistencies in ESG evaluations. For instance, two rating agencies might assign
significantly different ESG scores to the same company due to differing criteria, making it difficult for investors to
make informed decisions (Eccles &Stroehle, 2018). This lack of uniformity undermines the credibility and
comparability of ESG data, deterring investors from fully integrating sustainability into their portfolios (Boffo
&Patalano, 2020). Standardized frameworks, such as those proposed by the Task Force on Climate-Related
Financial Disclosures (TCFD), are still in the process of global adoption, leaving a gap in reliable ESG reporting

7. Case Studies

Analysis of Companies or Countries Excelling in Sustainable Finance

Several companies and countries have emerged as global leaders in sustainable finance. For example, Denmark is
often regarded as a pioneer, leveraging green financing to achieve its ambitious goal of becoming carbon neutral by
2050. The country’s issuance of green sovereign bonds, coupled with its investment in wind energy, has set a
benchmark for sustainable finance globally (European Commission, 2021).
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In the corporate sector, Unilever exemplifies excellence in sustainable finance. Its "Sustainable Living Plan"
integrates ESG principles into its operations, focusing on reducing environmental impact and improving social
conditions. This approach has not only strengthened its market position but also boosted investor confidence, with
the company consistently ranking high in ESG indexes (Unilever, 2020). Similarly, Apple Inc. issued $4.7 billion
in green bonds to fund renewable energy projects and reduce carbon emissions in its supply chain, showcasing how
large corporations can lead the way in sustainable finance (Apple, 2021).

8. Emerging Trends in Sustainable Finance

Role of Technology in Enhancing Transparency and Efficiency in Sustainable Finance

Technological advancements, such as blockchain and artificial intelligence (AI), are revolutionizing sustainable
finance by enhancing transparency, efficiency, and accountability. Blockchain technology enables secure and
tamper-proof tracking of ESG metrics, ensuring that green financing is used for its intended purposes. For instance,
the IBM Blockchain Platform has been employed to trace renewable energy certificates, ensuring transparency in
carbon credit trading (IBM, 2021). Similarly, AI-driven analytics help financial institutions assess ESG risks more
accurately, predict the environmental impact of investments, and identify high-impact projects (Berg et al., 2020).
AI tools like natural language processing are also used to analyze ESG disclosures and detect greenwashing
practices, thereby strengthening trust among investors.

10. Conclusion

Summary of Key Findings

This research highlights the critical role of finance and investment in promoting sustainability. Green financing
mechanisms such as green bonds, climate bonds, and carbon trading have demonstrated their potential to fund
environmentally responsible projects while yielding competitive financial returns (Banga, 2019). Sustainable
investment strategies, including ESG integration, impact investing, and the growing adoption of mutual funds and
ETFs with ESG criteria, show that sustainability can align with profitability (Friede et al., 2015). However,
challenges such as the lack of standardized ESG metrics, greenwashing, and limited access to capital in developing
countries remain significant barriers to the widespread adoption of sustainable finance (Eccles &Stroehle, 2018).
Regulatory frameworks, technological advancements like blockchain and AI, and global cooperation are essential
for addressing these challenges and scaling sustainable finance efforts (IBM, 2021; European Commission, 2021).
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Abstract

Landslide is “a movement of mass of rock, earth or debris down a slope”. It can be caused by heavy rainfall,
undercutting of slopes due to flooding or excavation, earthquakes, snow melt and excessive Development by
human beings, etc. Landslides are one of the highly destructive natural disasters, causing significant loss of life,
property, and environmental damage. Landslide ranked 3rd in terms of number of deaths among the top ten natural
Disasters. Predicting landslides accurately is crucial for mitigating their impact and improving disaster
preparedness. Traditional methods of landslide prediction often rely on deterministic or empirical models, which
can be limited by data availability and complexity in capturing intricate geophysical interactions. Machine learning
(ML) algorithms have emerged as powerful tools in this domain, offering strong solutions to analyze and interpret
complex datasets.

This study explores the application of various algorithms of machine learning, for example “Support Vector
Machines (SVM), Random Forest (RF), Principal Component analysis (PCA), and Neural Networks (NN),” in
landslide prediction. By leveraging spatial and temporal data, including topographical, geological, hydrological,
and meteorological parameters, ML models can identify critical patterns and correlations that traditional methods
may overlook.

The paper examines the advantages of ML techniques in improving prediction accuracy, handling high-dimensional
datasets, and automating feature extraction.

Ultimately, this work highlights potential of machine learning in advancing land slide prediction systems, offering
insights for researchers, policymakers, and disaster management authorities to enhance early warning systems and
reduce risks associated with landslides.

Keywords: Landslide prediction, machine learning models, environment impact.

1. Introduction

Due to the climate change, the frequency & severity of natural disasters increase is critical concern for societies
worldwide. Climate change, driven by human activities such as “burning fossil fuels, deforestation, and industrial
emissions, has led to rising global temperatures, altered weather patterns, and intensified natural calamities.
Landslides are a major natural hazard that cause huge damage to people and economies. From 1998 to 2017,
landslides impacted around 4.8 million people globally and resulted in over 18,000 deaths.”

“A study titled "Economic Losses, Poverty & Disasters" by the World Health Organization reveals that
between 1998 and 2017, landslides impacted approximately 4.8 million people and resulted in 18,000 fatalities
[22]. Additionally, the U.S. The Geological Survey estimates that landslides cause 25 to 50 fatalities annually in
the United States, along with an economic loss of nearly $1 billion each year [7]. “

Landslides impacts on high mortality & injuries from rapidly flowing water and debris. Landslides can have
significant impacts on the economy, the environment, and human well-being. It can damage property and
infrastructure, they can bury fertile farms, hence reduced crop yields and economic loss of farmers. People forced
for migration, they lose their homes and have to face long term social as well as economic challenges.

As more people settle in hilly or mountainous regions, it is crucial to understand their potential risk of landslides.
Proper planning for land use, designing safe infrastructure, and applying engineering solutions in new construction
can help cities, towns, and counties minimize the impact and costs associated with landslides.



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 260 —

Traditional methods for landslide prediction are time consuming, costly and require extensive field survey. Also
historic data is not that much more effective than the real time data and monitoring. Traditional methods work well
for specific regions. Many remote areas lack enough historical landslide data, leading to reduced model accuracy.
Traditional models use pre-defined parameters (e.g., slope stability, rainfall thresholds), which may not help to
change environmental conditions.

Machine learning models can analyse data on large scale, using satellite imagery, remote sensing data along with
climate data, models can predict landslide risk at its early stage. ML algorithms can extract critical features like
rainfall pattern, soil type, elevation, vegetation area. These ML models can improve accuracy of prediction of
landslides, as well as they can automatically learn from new data and can adapt to changes in environment, climate
conditions.

ML models can provide probability based risk assessment rather than only predicting values in YES/NO
(landslide/no landslide).

ML can provide real time data analysis with IOT based devices. Early warning systems can help local authorities
and people by notifying via mobile apps, SMS or public announcements.

“ANN (Artificial neural network), SVM(Support vector machine), PCA(Principal component analysis)” algorithms
of Machine learning can work effectively in handling non linear relationships in landslide prediction.

2. Background and Literature Review

India has the largest mountain range on earth like “ Himalaya, the Northeastern hill ranges, the Western Ghats, the
Nilgiris, the Eastern Ghats and the Vindhyans, covering about 15 % of the landmass.” The Himalaya alone causes
frequent landslides every year. India has experienced several landslides in recent years, leading to a substantial loss
of life and infrastructure. Such as Wayanad Landslides, Kerala, Raigad Landslide, Maharashtra. This incident
specifies the critical importance of effective landslide prediction and mitigation strategies in India, particularly in
the areas of heavy rainfall and high seismic activities.

Major factors contributing to the occurrence of the landslides are Steeper slope, Loose and unconsolidated material
like soil, clay, sand, heavy rainfall, lack of vegetation, earthquakes, erosion, weather and other geological factors.
Human activities like deforestation and constructions in hill area, mining can destabilize slopes.

Numerous studies have investigated various approaches to landslide prediction, emphasizing geospatial analysis,
statistical modeling, and artificial intelligence techniques. Landslide prediction used statistical methods and
analyzed factors like slope stability, soil properties, and rainfall thresholds. However, these methods struggled to
handle complex data and relationships between variables, which made predictions less accurate.

Machine Learning-Based Approaches:

1. Support Vector Machines (SVM):Works well with smaller datasets and helps identify landslide-prone areas.

2. Random Forest (RF): A method that combines many decision trees, improving prediction accuracy by
reducing errors.

3. Artificial Neural Networks (ANN): These models learn complex relationships in data, making them very
effective for mapping areas at risk of landslides.

4. Deep Learning Models (CNNs, LSTMs): These models analyze satellite images to spot patterns and predict
landslides in real-time.

Role of “Remote Sensing and GIS”

Using “Geographic Information Systems (GIS) and Remote Sensing (RS) “ has greatly improved landslide
prediction. Combining this geospatial data with machine learning models has helped improve predictions and
allows for real-time monitoring of landslide-prone areas.
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Research Gap:

Despite the progress made in landslide prediction, several challenges still exist:

1. Data Availability and Quality: In many regions, there is not enough high-quality geospatial and weather data,
which can reduce the accuracy of models.

2. Generalization of Models: Models that work well in one area may not perform as effectively in other regions
with different geological conditions.

Methodology

The “Machine Learning techniques SVM(Support vector Machine) and PCA (Principal Component Analysis)”
used to improve landslide prediction and its accuracy. SVM algorithm comes under supervised learning techniques
and is used for classification and regression tasks. In this paper these algorithms help us to classify the area's
landslide/no landslide prediction based on environmental conditions.

PCA helps reduce computational complexity by transforming high-dimensional data into a smaller set of principal
components, preserving the most important features.

It eliminates redundancy and noise, improving model efficiency.

Input Data:

1. Geological (Soil Type)

2. Hydrological (Rainfall)

3. Topographical (Slope)

4. Land Use (Vegetation/ deforestation)

1. Data for landslide

“NASA’s Earth Observatory provided the landslide probability values as the target variable, derived from the
global landslide susceptibility map [25]. These probability values range from 0 to 1.”

Name of Variable Data set Reference from NASA
website

Elevation (in feet) and Slope Data
(in degrees)

Google Earth Pro, GPS Visualizer [10]
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“Soil Moisture (in mm/hr)” “NASA-USDA Global Soil
Moisture Data”

[11]

Landslide Probability Global Landslide Nowcast [9]

Table 2 Example Data Format For Landslide Prediction

Slope
(0)

Elevation
(m)

Soil
Type

Rainfall
(mm/mo
nth)

ND
VI

Land
Use

Earthquake
Magnitude

Landslide
(Yes/No)

350 900 Clay 350 0.30 Forest 3.5 Yes

200 600 Sandy 120 0.60 Agricult
ure

2.0 No

2. Data Preparation

Only the required variables are extracted from each dataset.

3. Data split

“The dataset was divided into training and testing sets using a 70-30 ratio, and the feature values were standardized
using the standard scaling method.

Sample Classification:

X, y = make_classification(n_samples=200, n_features=4, random_state=42)

PCA to reduce dimentionality

pca = PCA(n_components=2)

X_reduced = pca.fit_transform(X)

Reduces feature dimensions to 4 principal components to eliminate redundancy.”

4. Feature Mapping/ Feature Selection:

We can remove unimportant features from data, this leads to improved models performance. The emphasis is on
identifying the most influential features for the target variable, which helps lower modeling costs. Feature selection
methods also avoid overfitting.

SVM maps the input data in high dimensional space and gives classification between landslide and non landslide
category. If the data is non linear SVM can transform the data into higher dimensions where the separation is
possible.

svm_classifier = SVC(kernel='linear')

svm_classifier.fit(X_train_scaled, y_train)

# Predict and evaluate

y_pred = svm_classifier.predict(X_test_scaled)
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5. Decision Boundary (Hyperplane):

SVM finds the hyperplane (decision boundary) that maximizes the margin between landslide and non landslide
category. Support vectors help to define this boundary.

plt.figure(figsize=(10, 8))

plt.scatter(X_reduced[:, 0], X_reduced[:, 1], c=y, cmap='coolwarm', s=30, edgecolors='k')

6. Prediction & Classification:

New data points (regions with rainfall and slope condition) are classified based on their position relative to the
hyperplane.

Classification Report:

precision recall f1-score support

0 0.93 0.84 0.89 32

1 0.84 0.93 0.88 28

accuracy 0.88 60

macro avg 0.88 0.89 0.88 60

weighted avg 0.89 0.88 0.88 60

Confusion Matrix:

[[27 5]

[ 2 26]]

Fig. 2. SVM Classifier Prediction of landslide using two features Slope and Rainfall.
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4. Result And Future Enhancements:

SVM can work effectively with a smaller dataset and can handle high dimensionality of data. It also Reduces
overfitting in data & can be used for feature reduction can be combined with PCA.

 More Data: By adding more real-world datasets with high resolution geographical characteristics, the
model's accuracy level can be raised.

 Hybrid Models: Using ensemble learning techniques we can enhance models productivity.

 Real-Time Analysis: By integrating satellite data with IOT based devices/sensors can give dynamic and
real time monitoring.

5. Conclusions:

The combination of Support vector machine and Principal component analysis algorithm works effectively on
landslide prediction. Using the machine learning techniques we can analyse the complex environmental and
geospatial data to make the predictions on such events.

This study shows that “Support Vector Machine (SVM) and Principal Component Analysis (PCA)” are useful
for predicting landslides. SVM is good at sorting data into different categories and helps identify high-risk areas.
PCA made the process faster by reducing the number of features and removing unnecessary data.

Using both methods together improved accuracy and made the model simpler. This approach can help in early
warnings and disaster management, allowing authorities to take action before landslides happen. Future research
can add more environmental and location-based data to make predictions even better.

References

1. National Remote Sensing Centre (NRSC) portal: NRSC
2. Bhuvan portal: Indian Geo Platform of ISRO
3. National Database for Disaster Management (NDEM): NDEM National Database for Emergency Management
4. Landslide | NDMA, GoI
5. Landslide Likelihood Prediction using Machine Learning Algorithms
6. India: number of deaths due to landslides | Statista
7. Landslides
8. Why study landslides? | U.S. Geological Survey
9. T. A. S. Dalia B. Kirschbaum, “Global landslide nowcasts from lhasa l4 1 day 1 km x 1 km version 1.1,” 2020. [Online].

Available: https://disc.gsfc.nasa.gov/datasets/Global Landslide Nowcast 1.1/summary
10. G. Visualizer, “Gps visualizer elevation data,” 2021. [Online]. Available: GPS Visualizer: Assign DEM elevation data to

coordinates
11. NASA, “Nasa-usda global soil moisture data,” 2021. [Online]. Available: https://earth.gsfc.nasa.gov/hydro/data/nasa-usda-

global-soilmoisture-data
12. The Landslide Handbook - A Guide to Understanding Landslides | U.S. Geological Survey
13. Landslide Basics | U.S. Geological Survey
14. Landslide | NDMA, GoI
15. Landslides in India | States with Highest Incidence of Landslides - PMF IAS
16. Category:Landslides in India - Wikipedia
17. Landslide Atlas of India
18. List of Landslide Prone Areas in India
19. GUIDELINE FOR LANDSLIDE SUSCEPTIBILITY, HAZARD AND RISK ZONING FOR LAND USE PLANNING
20. U.S. Landslide Inventory and Susceptibility Map | U.S. Geological Survey
21. Landslide susceptibility assessment using deep learning considering unbalanced samples distribution - PMC
22. U. G. Survey, “Landslides 101,” 2021. [Online]. Available: Landslide Basics | U.S. Geological Survey

https://www.nrsc.gov.in/
https://bhuvan.nrsc.gov.in/home/index.php
https://ndem.nrsc.gov.in/
https://www.ndma.gov.in/Natural-Hazards/Landslide
https://ntrs.nasa.gov/api/citations/20220017729/downloads/Landslide_Probability_Prediction_using_Machine_Learning_Algorithms_SP02214.pdf
https://www.statista.com/statistics/1007663/india-number-of-deaths-due-to-landslides/
https://www.who.int/health-topics/landslides#tab=tab_1
https://www.usgs.gov/faqs/why-study-landslides
https://www.gpsvisualizer.com/elevation
https://www.gpsvisualizer.com/elevation
https://earth.gsfc.nasa.gov/hydro/data/nasa-usda-global-soilmoisture-data
https://earth.gsfc.nasa.gov/hydro/data/nasa-usda-global-soilmoisture-data
https://www.usgs.gov/publications/landslide-handbook-a-guide-understanding-landslides
https://www.usgs.gov/programs/landslide-hazards/landslide-basics
https://ndma.gov.in/Natural-Hazards/Landslide
https://www.pmfias.com/landslides-in-india/
https://en.wikipedia.org/wiki/Category:Landslides_in_India
https://www.isro.gov.in/Landslide_Atlas_India.html
https://www.godigit.com/guides/natural-disasters/landslide-prone-areas-in-india
https://australiangeomechanics.org/admin/wp-content/uploads/2010/11/LRM2007-a.pdf
https://www.usgs.gov/tools/us-landslide-inventory-and-susceptibility-map
https://pmc.ncbi.nlm.nih.gov/articles/PMC11068606/
https://www.usgs.gov/programs/landslide-hazards/landslides-101


International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 265 —

THE SOCIAL RESPONSIBILITY OF BUSINESSES: CORPORATE SOCIAL
RESPONSIBILITY CSR AND SUSTAINABLE DEVELOPMENT

Sunita Yogesh Patil
Assistant Professor, VMDC college

Vande Mataram degree College of arts commerce and science Dombivli ,W ,Mumbai

Abstract

Organization can enhance standard of society by investing a portion of their profits in CSR activities. The present
study examine that it’s a responsibility of Organizations to implement corporate social responsibilities in an
organization at different operational levels.

The current analysis discovered that nearly 29986.92 [INR Cr.] has been spend by 24392 enterprises during
financial year 2022-23

And these CSR activities are beneficial in achieving sustainable development goals. [Index Term :- CSR, SDG’s]

Introduction

Corporate Social Responsibility CSR is the company’s commitment to positively impact society and the
environment through ethical practice and sustainable initiatives. It’s a self regulating business model that helps
company be socially accountable to it’s stakeholders and the public.

It is the continuing commitment by business to behave ethically and contribute to economic development while
improving the quality of life of the workforce and their families as well as of the local community and society at
large.

CSR can stand for different things depending on the context .Corporate social responsibility is a business effort to
contribute to sustainable development, often through ethical practices, environmental Conservation and community
initiatives.

Here are some practical ways to implement corporate social responsibility(CSR)

Environmental initiatives

1) Reduce energy consumption and invest in renewable energy.

2) Implement recycling programs and reduce West production.

3) Promote sustainable supply chain practices.

4) Conduct tree planting drives and support biodiversity conservation and community engagement.

5) Partner with NGOs

6) Provides grants or sponsorship to community development projects VII. Organize volunteer programs for
employees to contribute time to community activity.

Employees well-being

1) Organizations can arrange health and Wellness programs for employees.

2) Ensure fair wages safe working conditions two employees.

3) Encourage work life balance through flexible working hours All remote work balance.

Sustainable product and service development

1) Design eco friendly products with Minimal environmental impact.
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2) Promote biodegradable products.

3) Reduce packaging West by using recyclable or reusable materials.

There is close relation between CSR and sustainable development it is important that organization should
concentrate not only on organizational objectives but also it is responsibility towards workers, society,
environment and its preservation.

Literature Review :-

1. Bharti ,a student of Indira Gandhi University analyzed the CSR in sustainable development.

2. The study tells that business have made significant contribution to society, health and education but very less
efforts have been made for the sustainable environment.

Objective of the study:-

The Objective of the study is to motivate corporate organization towards the compliance of CSR, by providing
various guidance or ways to make the environment sustainable.

Along with the motive of increasing corporate contributions towards CSR and environmental sustainability

Research Methodology

The secondary data of CSR Contribution is obtained from the National CSR portal (https://csr.gov.in) and
information related to sustainable development goals are collected from the website. Ie (https://sdgs.un.org )

Data analysis and interpretation CSR contribution by top Indian companies

Enactment of Companies Act 2013 it is mandatory provision to the companies to take up CSR projects towards
social welfare activities

As per the CSR expenditure summary for the financial year 22022-23 is as follows the total number of register
companies for the financial year 2022-23 are 24392 total amount of expenditure incurred in CSR is 299 (INR Cr.)

The following are the list of top 10 CSR Contributing companies in India
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The total number of register companies for the financial year 2022-23 are 24392 Total amount of expenditure
incurred in CSR is 29986.92 (INR Cr.)

Total number of States and Union Territories Covered is 40

Total number of CSR projects are 51966

Most contribution is done by The HDFC Bank Limited i.e.803.15 (INR CR.) In CSR

Conclusion :

The landscape of corporate culture is evolving, with organizations increasingly acknowledging the significance of
Corporate Social Responsibility (CSR) and environmental sustainability. Organizations must enhance their
contributions to CSR initiatives that support environmental sustainability.
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Abstract

Sustainable packaging has emerged as a crucial factor in influencing consumer purchase decisions, driven by
growing environmental concerns and regulatory initiatives. This study examines the impact of sustainable
packaging on consumer behaviour in the KDMC region by analysing consumer awareness, perceptions, and price
sensitivity. Data was collected from 90 respondents, out of which 70 provided valid responses, using a random
sampling method at ready-made stores. The research employs hypothesis testing to determine the correlation
between consumer awareness of environmental issues and their preference for sustainable packaging, along with
the moderating effect of price sensitivity. The results indicate a significant influence of sustainable packaging on
consumer purchase decisions, with a notable proportion of respondents willing to switch brands for better
sustainable packaging. However, price remains a major determinant, affecting consumers’ willingness to pay a
premium for sustainable packaging. The findings suggest that companies should focus on educating consumers
about the environmental benefits of sustainable packaging while ensuring affordability. This study provides
valuable insights for businesses and policymakers aiming to promote sustainability through packaging strategies.

Keywords: Sustainable packaging, Consumer behaviour, Purchase decisions, KDMC, Environmental awareness,
Sustainability, Sustainable business.

Introduction

The concept of sustainability has gained immense importance in the modern marketplace as businesses and
consumers increasingly recognize the need to reduce environmental impact. Packaging, a critical component of
product presentation and preservation, has become a major area of focus for sustainable development. Sustainable
packaging involves the use of eco-friendly materials, reduced waste, and improved recyclability, contributing to
environmental conservation and long-term sustainability.

Consumer attitudes towards sustainable packaging have evolved significantly in recent years. Many consumers now
consider the environmental footprint of packaging as a deciding factor in their purchasing behavior. However,
factors such as awareness, affordability, and availability play crucial roles in determining the adoption of
sustainable packaging. This study aims to explore these dimensions by analyzing consumer awareness, perception,
and the extent to which sustainable packaging influences purchase decisions in the KDMC region.

The research is structured around three key objectives: (a) to analyze consumer awareness and perception of
sustainable packaging, (b) to evaluate the impact of sustainable packaging on purchase decisions, and (c) to identify
the key factors driving consumer preferences for products with sustainable packaging. The study employs a
quantitative research methodology, collecting data through a structured questionnaire from respondents in the
KDMC region. A sample of 70 valid responses was analyzed using statistical techniques, including hypothesis
testing methods, to assess the relationship between consumer awareness, price sensitivity, and purchase behavior.

Understanding the impact of sustainable packaging on consumer choices is essential for businesses seeking to align
their strategies with sustainability goals. The findings of this study will provide valuable insights for manufacturers,
retailers, and policymakers in designing effective sustainability-driven packaging solutions. By promoting greater
consumer awareness and addressing price-related barriers, businesses can encourage the adoption of sustainable
packaging, thereby contributing to environmental conservation and corporate social responsibility. The study
underscores the importance of integrating sustainability into packaging strategies to meet the evolving expectations
of environmentally conscious consumers.
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Objectives of the Study

1) To analyze consumer awareness and perception of sustainable packaging in the KDMC region.

2) To evaluate the impact of sustainable packaging on consumer purchase decisions.

3) To identify key factors that drive consumer preference for products with sustainable packaging.

Hypotheses of the Study

1. H1: Consumers in the KDMC area are significantly influenced by sustainable packaging when making
purchase decisions.

2. H2: There is a positive correlation between consumer awareness of environmental issues and their preference
for products with sustainable packaging.

3. H3: Price sensitivity moderates the impact of sustainable packaging on consumer purchase decisions in the
KDMC region.

Limitations of the Study

1) The study is limited to the KDMC region and may not represent consumer behaviour in other areas.

2) Responses may be influenced by social desirability bias, especially on environmental issues.

3) Limited resources and time constraints may impact the depth of the study.

Areas of Study

The research is conducted within the jurisdiction of the Kalyan-Dombivli Municipal Corporation (KDMC), a
densely populated urban area in Maharashtra, India. The region provides a diverse consumer base with varying
demographic and economic profiles, making it suitable for studying consumer behaviour.

Research Methodology

Research Design

This study adopts a descriptive research design, aiming to analyse consumer awareness, perception, and the
impact of sustainable packaging on purchase decisions.

Sampling Size and Method

The study uses a random sampling method to ensure representation across different demographics in the KDMC
region. A sample size of 90-100 respondents were approached for the survey, but only 70 provided complete and
valid responses. Therefore, the research is conducted on a sample size of 70. The random sampling method was
used to select respondents from various readymade stores in the KDMC region.

Data Collection Method

Primary data was collected through a structured questionnaire distributed to consumers at readymade stores in the
KDMC region. The questionnaire included multiple-choice and Likert scale questionnaire focuses on consumer
awareness, perceptions, attitudes, price sensitivity and purchase behaviour related to sustainable packaging.

Source of Data

The research relies entirely on primary data collected directly from respondents in the KDMC region. Data
collection methods include:

 Face-to-face interviews

 Distribution of structured questionnaires at retail outlets
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Data Analysis, Interpretation, Findings, and Conclusion

Section 1: Demographic Information
1) What is your age

group?
Below 20
years

21-30
years

31-40
years

41-50
years

Above 50
years

Total

Responses 5 7 20 24 14 70

2) What is your highest
level of education?

SSC / HSC
or below

Bachelor’s
Degree

Master
Degree

Doctorate other Total

Responses 17 29 9 4 11 70

3) How often do you
purchase packaged

products?

Daily Weekly Monthly Rarely others Total

Response 16 18 31 1 4 70

Section2: Awareness and Perception of Sustainable Packaging
Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

Total

i) I am aware of the
concept of sustainable

packaging.

19 16 12 8 15 70

ii) I have a good
understanding of how
sustainable packaging

benefits the
environment.

34 11 10 5 10 70

iii) Sustainable
packaging is an

important factor when I
choose products.

8 13 26 16 14 70

iv) I actively seek out
products with

sustainable packaging.

7 9 32 9 13 70

Section 3: Impact on Purchase Decisions
Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

Total

i) Sustainable
packaging significantly
influences my decision
to purchase a product.

6 7 10 18 29 70
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ii) I am willing to
switch brands if

another offers better
sustainable packaging.

13 17 15 8 17 70

iii) Environmental
concerns drive my

preference for products
with sustainable
packaging.

4 10 17 19 20 70

iv) Health and safety
concerns motivate me
to choose products with
sustainable packaging.

6 9 17 20 18 70

V) Aesthetic and
design appeal of

sustainable packaging
influence my purchase

decisions.

6 11 12 17 24 70

vi) I recommend
products with

sustainable packaging
to others.

9 10 14 16 21 70

Section 4: Price Sensitivity
Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

Total

i) I am willing to pay a
higher price for
products with

sustainable packaging.

23 16 11 07 13 70

ii) Products with
sustainable packaging
are often overpriced.

9 8 14 17 22 70

iii) Price influences my
decision to purchase

products with
sustainable packaging.

8 6 12 19 25 70

Section 5: General Consumer Behavior
Strongly
Disagree

Disagree Neutral Agree Strongly
Agree

Total

i) I gather information
about sustainable
packaging through
advertisements and

4 13 14 20 19 70
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social media.

ii) Companies should
adopt sustainable

packaging practices.

5 9 12 17 27 70

iii) Limited availability
of products with

sustainable packaging
affects my purchasing

behavior.

8 8 16 20 22 70

Data Analysis

Demographic Information

Age Group Distribution:

 The majority of respondents (24) belong to the 41-50 years age group, followed by 31-40 years (20).

 Fewer respondents fall into the below 20 years (5) and 21-30 years (7) categories.

 This indicates that middle-aged individuals are more engaged in the study.

Education Level:

 The highest proportion of respondents hold a Bachelor's degree (29), followed by SSC/HSC or below (17).

 A relatively small number of respondents have a Doctorate (4).

 This suggests that a significant portion of the respondents have basic to advanced education levels, which
may influence their awareness of sustainable packaging.

Purchase Frequency of Packaged Products:

 Most respondents purchase packaged products monthly (31), while daily (16) and weekly (18) purchases are
also common.

 Only 1 respondent rarely purchases packaged products, indicating that most respondents have regular
purchasing habits, which strengthens the study's relevance.

Awareness and Perception of Sustainable Packaging

 35.7% of respondents (Strongly Disagree + Disagree) are unaware of sustainable packaging, while only
32.8% (Agree + Strongly Agree) show awareness.

 64.2% of respondents either disagreed or remained neutral about understanding the benefits of sustainable
packaging.

 Only 30 respondents (42.8%) considered sustainable packaging as an important factor in purchase decisions,
while 47.1% remained neutral or disagreed.

 Seeking out sustainable packaging had a high neutrality rate (32 respondents), indicating a gap between
awareness and action.
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Interpretation:

The results suggest that awareness of sustainable packaging exists but is not strong enough to significantly drive
consumer choices.

Impact on Purchase Decisions

 47 respondents (Agree + Strongly Agree) believe that sustainable packaging influences their purchase
decisions.

 50% of respondents are influenced by environmental concerns, confirming that sustainability awareness
does impact consumer behavior.

 Health and safety concerns (38 respondents) and aesthetic appeal (41 respondents) also play a role in
purchase decisions.

 37 respondents recommend sustainable packaging products to others, reinforcing the idea that sustainable
choices are gaining traction.

Interpretation:

Consumers acknowledge the importance of sustainable packaging, with environmental, health, and aesthetic
concerns driving their preferences.

Price Sensitivity

 39 respondents (Strongly Disagree + Disagree) are unwilling to pay a higher price for sustainable packaging.

 39 respondents believe that sustainable packaging is overpriced.

 44 respondents state that price influences their purchasing decision.

Interpretation:

Despite positive perceptions of sustainable packaging, price sensitivity remains a significant barrier to adoption.

General Consumer Behaviour

 39 respondents actively seek information on sustainable packaging through advertisements and social media.

 44 respondents agree that companies should adopt sustainable packaging practices.

 42 respondents feel that limited availability affects their purchasing behaviour.

Hypothesis Testing

H1: Consumers in the KDMC area are significantly influenced by sustainable packaging when making
purchase decisions.

 One-sample t-test was applied to test whether sustainable packaging influences consumer choices.

 Result: t = 5.20, p = 0.00000196 (highly significant)

 Conclusion: H1 is accepted. Sustainable packaging significantly influences consumer purchase decisions.

H2: There is a positive correlation between consumer awareness of environmental issues and preference for
products with sustainable packaging.

 Pearson correlation test was applied to determine the relationship between awareness and preference.

 Result: r = 0.91, p < 0.0000000000000000000000000001 (highly significant)
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 Conclusion: H2 is accepted. Environmental awareness strongly correlates with consumer preference for
sustainable packaging.

H3: Price sensitivity moderates the impact of sustainable packaging on consumer purchase decisions.

 One-Way ANOVA was used to analyze price sensitivity's impact.

 Result: F = 26.65, p = 0.0000008336 (highly significant)

 Conclusion: H3 is accepted. Price sensitivity significantly moderates the impact of sustainable packaging
on consumer decisions.

Findings

1. Consumer awareness exists, it is not uniformly strong. Many consumers remain neutral or uninformed about
sustainable packaging benefits.

2. Sustainable packaging impacts purchasing behavior, particularly for environmentally and health-conscious
consumers.

3. Consumers are price-sensitive, limiting their willingness to pay a premium for sustainable packaging.

4. Consumers expect companies to adopt sustainable packaging practices and believe availability influences
purchases.

Conclusion

 The study confirms that sustainable packaging significantly influences consumer purchase decisions,
but price sensitivity is a major limiting factor.

 Awareness of sustainable packaging and environmental concerns correlate strongly with consumer
preference for eco-friendly packaging.

 Companies should focus on educating consumers, making sustainable packaging more affordable, and
enhancing availability to increase adoption rates.

Recommendation:

1. Increase Consumer Awareness:More educational campaigns on the benefits of sustainable packaging.

2. Price Reduction Strategies: Businesses should explore cost-effective sustainable packaging solutions.

3. Enhanced Product Availability: Companies should improve distribution channels for sustainable packaging.

References

1. Kotler, P., & Keller, K. L. (2016).Marketing Management (15th ed.). Pearson.
2. Ottman, J. A. (2011). The New Rules of Green Marketing: Strategies, Tools, and Inspiration for Sustainable Branding. Berrett-

Koehler Publishers.
3. Peattie, K. (1995). Environmental Marketing: Strategies, Practice, Theory, and Research. Routledge.
4. Verghese, K., Lewis, H., & Fitzpatrick, L. (2012). Packaging for Sustainability. Springer.
5. Sharma, N., & Kushwaha, G. S. (2019). "Consumer Perception Towards Green Packaging: A Study of Indian Consumers."

International Journal of Business and Management, 14(5), 45-57.
6. Gupta, S., & Pathak, P. (2021). "Impact of Eco-Friendly Packaging on Consumer Buying Behavior." Journal of Consumer

Research, 28(3), 198-215.
7. Singh, R., & Pandey, N. (2020). "Sustainable Packaging: An Analysis of Consumer Attitude and Purchase Behavior."

International Journal of Marketing Studies, 12(4), 100-115.



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 275 —

“UNEMPLOYMENT AND SUSTAINABLE ECONOMIC GROWTH:
EXPLORING OKUN’S LAWWITH REFERENCE TO THE INDIAN

ECONOMY”
Vitthal Ramchandra Kolhe

Asst. Professor (Ma Economics , B.Ed)
Vande Mataram Degree College Of Arts,Commerce And Science, Dombivli (W).Thane 421202

Abstract

Okun's law is the empirically demonstrated inverse relationship between unemployment and GDP growth. Suppose
there is no variation between key situations and the fluctuation is short-lived. In that case, the statistical relationship
between unemployment and Indian GDP may be able to accommodate the usual moveable probability between the
Indian employment and GDP ratio year over year.GDP and unemployment must have a negative relationship.
Economic and employment growth should follow a linear trajectory and drive the economy towards developmental
achievement under all conditions, except severe declines in dire situations. This citation information is used as a
population sample for regression analysis, correlation, and variance statistical tests conducted to analyze, and a T-
test and F-test to ensure probability results. Between variables in a specific period (1991-2023) in the Indian
Economy.

Introduction:

Arthur Okun was a Yale professor and economist who studied the relationship between unemployment and output.
Okun longevity periods (1928 - 1980), He earned a Ph.D. in economics from Columbia University. During his time
at Yale, Okun was selected to President John F. Kennedy's Council of Economic Advisors, a position he held under
President Lyndon B. Johnson.a theory called Okun's law, a 1% decline in employment usually results in a 2% drop
in GDP. Additionally, a 1% increase in employment correlates to a 2% increase in GDP.

On the global level platform there are 195 countries today. Within them 69 countries are developed countries as per
HDI Index whose HDI Index not less than 0.801 and According to the IMF standards, there are 152 developing
countries, with a current population of approximately 6.90 billion. At 85.59 percent, this reflects a sizable fraction
of the world's population whose HDI is less than 0.800,most of the developing countries try to occupy their growth
level as per population demand.

In the Indian economy since independence various types of planning and programs launched by central and state
government focus to enhance skill labour force by forecasting on contributing GDP growth.which id generating
employment as per increasing population. Since 1991 India launched LPG Model to survive the economy by
forecasting the “India will be Developed until 2047 with third largest world economy by reducing Unemployment
and increasing GDP , as per above discussion Okun's law grants us a path of glimmers of expected developed
economy on the world's platform.

Literature Review:

It was essentially put down by economist Arthur Okun in 1962 and says that the unemployment rate falls when
GDP grows quickly, increases when growth is very low or negative, and stays the same when growth matches
potential.

On the global platform world countries rarely study the relationship between GDP and Labour force employment
except in Western countries and this is not a different example from what Prithvi Kalkunte and Tyler Atkinson Said
“Rising unemployment doesn't counter sign of strong GDP growth. on December 3, 2024

Real (inflation-adjusted) GDP grew at a strong annualized pace of 2.9 percent in the second and third quarters of
2024. But there was also a 0.4 percentage point increase in the jobless rate, which is exceptionally high outside of
recessions. Several experts have seen a tendency for GDP growth revisions to be downward before a recession.
They argue that labor market indicators should be weighed more when assessing cyclical strength. However, we
find that, especially when considering a recent increase in unemployment, it is improbable that GDP growth would
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be reduced to zero or even become negative. Due to the early stages of recessions, initial GDP estimates decreased
in the third quarter.

In the late nineteenth century, German economist Adolph Wagner thoroughly examined the increase in government
spending. These findings led him to develop "The Law of Increasing State Activity."

Wagnar's states that "the government role increase in the economy continuously." produces opportunities to serve
economy and launch new models for fulfillment of additional demand in economy also guide to government and
forecast the model of expenditures and revenue generation as on applicability of model also guide for employment
generation through revenue and expenditure to generate GDP.

Christopher J. Neely (vice President &Economist) mentions in his Short essay in ‘Economics Synopses’ dated 4th
Nov 2010, he studied within 6 Countries out of 30 OECD Countries (US, France, Canada, UK, Japan, and
Germany) data interpreted between 2008: Q2 -2009: Q3 for sampling and vocalized an employment protection
index how easily terminated workers or hire temporary workers in the above major countries, Okun's relationship
between Unemployment and GDP fitted as per law despite of global Deflation.

Literature Gap:

Research literature and Okun's law is not applicable only for developed countries where there unemployment as
Phillips curve, Its also studies and illustrating with the developing countries. As per research review and literature
developing countries and underdeveloped countries can apply this model in his economy for development and
growth this is a question , Barely literature are found as type that studying about emerge countries like India,
observer select the latest modern period between 1991-2023 for analysis okun's model with reference to Indian
Economy.

Research Methodology:

The quantitative and the qualitative approach is utilized for analysing the Okun's law in the context of the Indian
Economy. Researcher used population data sampling method by using lagged model of Okun's law in specific
period of time (1991-2023) and analysis data with regression, coefficient correlation, F-test with p-value to find
significant difference between Hypothesis.

Data collection and Source:

Table No. 1: Year Wise Unemployment Growth Rate And Gdp Growth Rate (1991 To 2023)
Year Unemployment Growth Rate GDP Growth Rate
1991 6.85 1.0568
1992 6.853 5.4824
1993 6.859 4.7508
1994 6.828 6.6589
1995 6.99 7.5745
1996 7.147 7.5495
1997 7.335 4.0498
1998 7.517 6.1844
1999 7.682 8.8458
2000 7.856 3.841
2001 8.039 4.824
2002 8.248 3.804
2003 8.397 7.8604
2004 8.551 7.9229



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 277 —

2005 8.697 7.9234
2006 8.614 8.0607
2007 8.534 7.6608
2008 8.486 3.0867
2009 8.406 7.8619
2010 8.318 8.4976
2011 8.222 5.2413
2012 8.156 5.4564
2013 8.088 6.3861
2014 7.992 7.4102
2015 7.894 7.9963
2016 7.8 8.2563
2017 7.723 6.7954
2018 7.652 6.4539
2019 6.51 3.8714
2020 7.859 -5.7777
2021 6.38 9.6896
2022 4.822 6.987
2023 4.172 7.584

Source of Data:

Required data source use as “www.macrotrends net”. Easily available to use and calculated for research purposes
without consisting of different kinds of things to accept the relation between GDP and Unemployment in the Indian
Economy from the year 1991 to 1923. By rejection of Deflation in 2015 and Covid-19 Fluctuation in the Indian
Economy. because of short time fluctuations and errors in the economy never underestimate long-run growth in the
economy

Data Analysis:

Consider the lagged Model

(Ut-Ut-1 ) = ß1 -ß2 (Yt-Yt-1 ) + et

Where

Ut = Unemployment Growth Rate in current year

Ut-1 = Unemployment Growth Rate in previous year

(Ut-Ut-1 ) = lagged difference of Unemployment Growth Rate

Yt = GDP Growth Rate in current year

Yt-1 = GDP Growth Rate in previous year

(Yt-Yt-1 ) = lagged difference of GDP Growth Rate

ß1 = Intercept

ß2 = Okun’s coefficient
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et = Error term

Table No. 2: Year Wise Lagged Difference Of Unemployment Growth Rate And Lagged
Difference Of Gdp Growth Rate

Year Ut-Ut-1 Yt-Yt-1
1992 - -
1992 0.003 4.4256
1993 0.006 -0.7316
1994 -0.031 1.9081
1995 0.162 0.9156
1996 0.157 -0.025
1997 0.188 -3.4997
1998 0.182 2.1346
1999 0.165 2.6614
2000 0.174 -5.0048
2001 0.183 0.983
2002 0.209 -1.02
2003 0.149 4.0564
2004 0.154 0.0625
2005 0.146 0.0005
2006 -0.083 0.1373
2007 -0.08 -0.3999
2008 -0.048 -4.5741
2009 -0.08 4.7752
2010 -0.088 0.6357
2011 -0.096 -3.2563
2012 -0.066 0.2151
2013 -0.068 0.9297
2014 -0.096 1.0241
2015 -0.098 0.5861
2016 -0.094 0.26
2017 -0.077 -1.4609
2018 -0.071 -0.3415
2019 -1.142 -2.5825
2020 1.349 -9.6491
2021 -1.479 15.4673
2022 -1.558 -2.7026
2023 -0.65 0.597
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Regression Statistics
Multiple R 0.4442318931
R Square 0.1973419749

Adjusted R Square 0.1705867074
Standard Error 0.4725452972
Observations 32

The regression statistics presented provide insights into the strength and reliability of the relationship between the
lagged difference of Unemployment Growth Rate and lagged difference of GDP Growth Rate in this regression
model. The Multiple R value of 0.4442 indicates a moderate positive correlation between the lagged difference of
Unemployment Growth Rate and lagged difference of GDP Growth Rate . The R Square (R²) value of 0.1973
suggests that approximately 19.73% of the variance in the lagged difference of Unemployment Growth Rate is
explained by the lagged difference of GDP Growth Rate in the model. However, the Adjusted R Square of 0.1706
accounts for the number of predictors in the model and provides a more accurate measure of explanatory power,
indicating a slight reduction when adjusted for degrees of freedom. The Standard Error of 0.4725 represents the
average deviation of observed values from the predicted values, implying the extent of dispersion in the dataset.
Finally, there were 32 observations used in the analysis, providing a relatively adequate sample size for this model.
Overall, the output suggests a well-fitting model with strong predictive capabilities.

ANOVA
df SS MS F Significance F

Regression 1 1.647013138 1.647013138 7.375817672 0.01086158306
Residual 30 6.698971737 0.2232990579
Total 31 8.345984875

The given ANOVA (Analysis of Variance) table provides statistical details regarding the significance of a
regression model. The degrees of freedom (df) for the regression is 1, indicating that there is one predictor variable
in the model that is lagged difference in GDP Growth Rate. The Sum of Squares (SS) for the regression is 1.647,
representing the variation explained by the model. The Mean Square (MS) for regression is computed by dividing
SS by df, resulting in 1.647. For the residuals (or error), the df is 30, meaning that there are 30 observations left
after accounting for the predictor. The Residual SS is 6.699, which measures the unexplained variation in the model.
The Residual MS is obtained by dividing 6.699 by 30, yielding 0.223.The F-statistic, which is the ratio of
Regression MS to Residual MS, is 7.376. This value helps in determining whether the independent variable
significantly predicts the dependent variable.Finally, the Significance F, or p-value, is 0.0109, which is below the
common threshold of 0.05. This indicates that the regression model is statistically significant, meaning there is
strong evidence that the predictor variable has an impact on the dependent variable.



International Journal of Multidisciplinary Research and Technology
ISSN 2582-7359, Peer Reviewed Journal, Impact Factor 6.325

www.ijmrtjournal.com

Volume 6 Issue 2 (Special Issue February 2025)— 280 —

Coefficients
Standard
Error t Stat P-value Lower 95% Upper 95%

Intercept -0.071943882 0.0836468379 -0.860090875 0.3965604765 -0.2427735 0.09888574
Yt-Yt-1 -0.057573810 0.0211992202 -2.715845664 0.0108615836 -0.1008683 -0.0142792

The given table presents statistical results from a regression analysis, including coefficients, standard errors, and t-
statistics for an intercept and a predictor variable lagged difference of GDP Growth Rate. The intercept has a
coefficient of -0.0719, indicating that when the lagged difference of GDP Growth Rate is zero, the lagged
difference of Unemployment Growth Rate takes this value. However, with a standard error of 0.0836, the
associated t-statistic of -0.8601 suggests that the intercept is not statistically significant at conventional significance
levels. The predictor variable, lagged difference of GDP Growth Rate, has a coefficient of -0.0576, meaning that
for each unit increase in lagged difference of GDP Growth Rate, the lagged difference of Unemployment Growth
Rate decreases by approximately 0.0576. With a standard error of 0.0212, the t-statistic is -2.7158, indicating that
this predictor is statistically significant, likely at the 5% level, suggesting a meaningful relationship between the
lagged difference of GDP Growth Rate and the lagged difference of Unemployment Growth Rate.

(Ut-Ut-1 ) = -0.07194388 - 0.05757381 (Yt-Yt-1 ) + et

Hypothesis Testing:

A. Okun’s Coefficient Significance (t-Test)

Null Hypothesis:

H₀: ß₂ = 0

There is no relationship between lagged difference of GDP Growth Rate and the lagged difference of
Unemployment Growth Rate

Alternative Hypothesis:

H₁: ß₂ < 0

There is an Inverse relationship between lagged difference of GDP Growth Rate and the lagged difference of
Unemployment Growth Rate

Coefficients t Stat P-value
Yt-Yt-1 -0.057573810 -2.715845664 0.0108615836

The P-value associated with the t-Test is 0.0108615836. Since the p-value is less than 0.05 acceptance level. Reject
the Null Hypothesis that is H₀: ß₂ = 0 and accept the Alternative Hypothesis that There is an Inverse relationship
between Unemployment and Gross Domestic Product.

B. Overall Model Significance (F-Test)

Null Hypothesis:

H₀: ß₂ = 0

The lagged regression model is not statistically significant.

Alternative Hypothesis:

H₁: ß₂ ≠ 0

The lagged regression model is statistically significant
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F Significance F
7.375817672 0.01086158306

The p-value associated with the F-Test is 0.01086158306. Since the p-value is less than 0.05 acceptance level, we
reject the null hypothesis and conclude that the regression model is significant. This means that the lagged
difference of GDP Growth Rate explains a significant portion of the variance in lagged difference of
Unemployment Growth Rate.

Model Verification Tests

A)Residual Normality

Histogram of residual

The residuals from the lagged difference of Unemployment Growth Rate regression appear symmetrically
distributed, the distribution closely resembles a bell-shaped curve centered around zero. This symmetry indicates
that the residuals follow a normal distribution.

B. Shapiro Wilk p-value

Shapiro Wilk p-value equals 0.00007557 of the lagged model. We fail to reject the null hypothesis, indicating that
the data can be assumed to follow a normal distribution.

Conclusion:

The Indian economy progressively increases its autonomous Investment, also increasing its population and
differential skill development programs and training provide skilled workers increasing productivity in physical
terms of goods and services. And help to increase GDP as well as Employment to sustain growth and Development.
Indian skilled Labour capable of producing Qualitative as well as Quantitative production and service to enhance
the application as per time zone in transforming technology with quality research to grow applicability of GDP
results reduced unemployment as per the Okun's Law model Indian economy Applicable to study the pros and cons,
as on discussion also can apply as trustworthy model for Indian Statistical growths model studies between GDP and
Unemployment in the year 1991-2023. Okun Law Best fitted and plotted correlation between GDP and
Unemployment in the both developed countries as well as in developing countries like India.
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Abstract

Carbon nanofibers (CNFs) are a versatile class of materials with unique properties and a wide range of applications.
These explore the synthesis, properties, and potential uses of CNFs, focusing on their structural characteristics,
methods of production, and practical applications. CNFs are distinguished by their high aspect ratios, significant
surface areas, and excellent electrical and thermal conductivities. These properties make them suitable for various
applications, including reinforcement in composite materials, energy storage, environmental remediation, and
biomedical uses. The various studies investigated several synthesis techniques, such as chemical vapor deposition,
electrospinning, and carbon arc discharge, each offering specific advantages in terms of control over morphology
and scalability. Moreover, the various studies investigated the interaction of CNFs with soil, demonstrating their
potential to enhance soil properties by improving nutrient retention and water holding capacity, which can be
beneficial in agricultural applications. The present study indicates that CNFs can significantly influence soil
conductivity and structure, thereby impacting water and nutrient dynamics. This comprehensive examination of
CNFs aims to provide insights into optimizing the application scope, highlighting the role in advancing materials
science and environmental sustainability.

Keywords: - Nanomaterials, Carbon nanofibers (CNFs), soil property, soil interaction, nutrient leaching, water
retention, soil conductivity, agricultural applications.
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Abstract:

Maharashtra is the second recorded populous state in India, with vast socioeconomic and geographical
variations reflected in the pattern of temporary and seasonal migration.Labour is the only significant determinant
in determining national income. Poverty is the primary obstacle to the development of any nation, and it is a
critical phenomenon inwhich a portion of the population is unable to satisfy basic needs such as food, clothing,
shelter, and education. People are unemployed in rural areas; their primary source of income is agriculture, and in
some instances seasonal work in agriculture; as a result, workers face numerous challenges. In India's extensive
Tribal Regions, intrusion by outsiders, settlements by out migrants, and the movement of the indigenous tribal
peopleall played a significant role in migration.

Keywords: Migration, Maharashtra, Women.

Introduction:

Migration is the process of relocating to a new location to live and work. Migration is themigration of people from
their native region, state, or country to another for reasons including employment, shelter, or other needs. Migration
acts as barometer for changingsocio-economic and political conditions at the national and international levels. It is
also a sign of wide disparities in socio-economic conditions between the origin and destination. It is a natural
outcome of inequality in the distribution of resources. Migration and development is a growing area of interest.
There has been much debateon the negative impact of migration on development and vice versa. On the one hand,
it is argued that underdevelopment is a cause of migration, and on the other hand, prosperity leads to migration.
The history of migration is the history of people’s struggle to survive and to prosper, to escape insecurity and
poverty, and to move in response to opportunity. In developing countries like India, migration mostly takes place
not due to the so called pull forces of the destination place as usually happens in case of developed countries, but
because of poverty, unemployment, natural calamities and underdevelopment at the origin place. Migration in
developing countries like India is still viewed as a survival strategy. In India, internal mobility is critical to the
livelihoods of many people, especially for people from rural areas. Internal migration is considerably more
significant than international migration and has enormous potential to contribute to economic growth, social
cohesion, and urban diversity. Migration has been defined differently by different experts. In ordinary parlance,
migration is defined as the permanent or semi-permanent change of residence of an individual or group of people
over a significant distance. Migration indeed may be international, inter-regional, inter-urban, rural-urban or intra-
urban. It may be temporary or permanent (as per time criteria), long or short (distance criteria, individual or mass
(number criteria), may be family or clan (social organization criteria) and may be economic, social, political or
religious (cause criteria).

Literature Review:

The empirical studies {H. Browings, 1971) have shown that the migrants were somewhat selective, resourceful
and better educated than the city dweller and have seized the opportunity for better jobs, which increased their
income and thereby their standard of living (Kenneth G. Wills, 1974). The same has been observed by Weiner
(1973), who had stated that the migrants were able to have occupied better earning occupation m cities like
Bombay. However, Bock E. W and I. Sugiyama (1969) have stated that the migrants generally do not enjoy such
advantages at the initial stages. This kind of rural to urban migration has also helped not only in getting more
income but also in getting relevant training and skills in urban area which could be used to implement modem
technology in agriculture and also to mai'ket the agricultural produces in the urban centre for better prices. Besides
these, the migrant workers have also helped the towns to get improved public services in many developed countries
(Harold Dunning, 1985).In India, rural out-migration, rural to rural migration consists of larger proportion of
women, most of whom form the marriage-migration. However, a larger proportion of the male is found in the rural
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to urban migration for employment (Census of India 2001). Another aspect of the migration is that most of the
rural out-migrants belong to lower castes. This was supported by the study conducted by Gupta (1988) in Punjab.
Another study by D.Ramesh (2007) corroborates this fact; he has found that migration, being among all the
communities, was somewhat more prevalent among the scheduled and backward castes.

Objectives of the Study:

1. To investigate the causes of rural to urban migration in Pune District.

2. To examine the need and socio-economic characteristics of Rural Migrants.

Locale of the Study:

The study is primary done through survey method in Pune district specially in Maval and Khed Taluka

Hypothesis:

1. There is no statistically significance difference between Pull & Push Factorby Age of respondents.

Frequency Analysis:

Age Counts % of Total

10 to 25 years 57 14.2 %

26 to 50 years 259 64.8 %

50 to 60 years 56 14.0 %

Above 60 years 28 7.0 %

Interpretation: The given data represents the distribution of individuals based on theirage in four categories: 10
to 25 years, 26 to 50 years, 50 to 60 years, and above 60 years.

There was a total of 400 individuals in the sample population, and out of these, thehighest percentage of
individuals (64.8%) were aged between 26 to 50 years. The next highest percentage was for the age group of 10
to 25 years, which accounted for 14.2% of the total population.
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The age group of 50 to 60 years and above 60 years accounted for 14.0% and 7.0% of the total population
respectively. This indicates that the population is relatively younger,with around 78.4% of individuals aged below
50 years.

Testing of Hypothesis:

1. There is no statistically significance difference between Pull & Push Factorby Age of respondents.

Results:

The one-way ANOVA with Welch's correction was conducted to determine if there were significant
differences in the mean scores of pull factor and push factor based on education levels. The results showed that
there was a significant difference in the mean scores of pull factor across education levels (F(4, 85.8) = 2.579, p =
0.043), but no significant difference in the mean scores of push factor across education levels (F(4, 84.1) = 0.124, p
= 0.974). (table 1)

Table 1:

One-WayANOVA (Welch's)

F df1 df2 p

Pull factor 2.579 4 85.8 0.043

Push factor 0.124 4 84.1 0.974

Conclusions:

In conclusion, the socio-economic profile analysis of respondents from Pune District provides valuable insights into
the characteristics and experiences of individuals who have migrated to urban areas. The findings shed light on
various aspects of their demographic composition, educational background, migration patterns, reasons for visiting
their native villages, and the impact of migration on their livelihoods.
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उदळद्:-

प्रस्तस:-कल्सा (अकसषा १९o१४'३२ उ., रेखसषा ७३०७'१ २प.ू) हे महसरसष्सररा ठसाे जिल्सररा एक महत्स्े ाहर रसे् पस्रत बषदर

आह.े इस्रसत सासच्स पजहल्स ारकसच्स सरु्सररास मोसमर ्सऱ्स्स ाोध ासगास आजा पसशच्मसम् दाेसषार ्साासऱ्स व्सपसरसर ्सढ

झसार. ्सससठर भसररसच्स पू् ् आजा पज्म जकतसऱ्स्र मोठ््स पमसास्र व्सपसरर मसगस््े मखु् बषदरे बसिसरपेठ जतमस्ा झसाे. ्सर कल्सा,
सोपसरस ,भर् , ्ोळ ्सषतर दाेसषरग्र रसे् आषरररसष्र् व्सपसरसमम्े महत्स्र भजूमकस बिस्ाेार आपल्सास इजरहसस जदसतू ्रे.े कल्सा्र
भौगोजाक पररज्थरर अरबर समदुसपससतू 23 माै आर मम्े उलहसस तदरकसठर खसडर जकतसरर ्साेाे असतू उलहसस तदर पढुे ्सई खसडर मसग्

अरबर समदुसास िसऊत जमळरे. पेरर पास च्स मरे ; रे तहपसतसच्स रसब्सर आल्स्र म्सते ्थेरा व्सपसरसस पजरबषध केाेास आपल्सास

जदसतू ्रेो ् ्थेरा उररासरर गरक िहसिे भर् ्थेे जमळण्सर ्रे असर. पस्रत कसळसर कल्सा्स िनुतर्र घजतष सषबषध होरस. कल्सा
बषदरस् उररासरस व्सपसरर मसा ामसासच्स सस्सते तसाघेसट मसग् ससर्सहतसष्र रसिधसतर िनुतर ्थेे पोहो््ल्स िसर असे. िनुतरच्स एकस पेठे्े
तस् दखेरा कल्सा ्रत होरे. कसनहरेर ाेार ्थेरा 12 िनुतर ्थेरा २ जाासाेखर कल्साच्स व्सपसऱ्सषतर जदाेल्स दसतस्स उलाेख

ससपडरो. कॉसमॉस इषजडको पाू् टेस ्सच्समम्;े इस्रसतच्स सहसव्स ारकसर कसष््कसम , जासम ,कसपड ्सससठर पजसस असाेल्स

भसररसमधरा सहस मोठ््स बसिसरपेठसषमम्े कल्सा ्स्स समस्ेा असाेास आपल्सास आढळूत ्रेो. ारसम ासकडस्स बहुरसषा व्सपसर

कल्सा मसग् ्सार असे. पजा््स हस मखु् दाे होरस ज्सरतू बहुरेक जससम आ्सर केाे िसर होरे. कल्सा मधतू दजका अरेजब्स ्स दाेसषमम्े

मोठ््स पमसास्र जासम ासकूड जत्स्र केाे िसर होरे. अगदर पस्रत रे मम््गुरत कसळसप्र् आपल्स भौगोजाक दृ््स अजरा् महत्सच्स

्थसतसमळेु कल्सा बषदरसार दाे ज्दाेसररा व्सपसरर ्सष्स सषबषध ्रे असाेास आपल्सास आढळूत ्रेो. कल्सा ि्ळरा ाोासर गस्सच्स

उतरेास इस्रसत सहसव्स - ससरव्स ारकसररा अपजरम बौस ाेाे रसे् दजकााेस 12 व्स ारकसररा जाासहसरकसारत जा् (ा्ाजदम्)
मषजदर आह.े कल्साच्स बषदरस्र छतपरर जा्सिर महसरसिसषतर ््रसज्सच्स आरमसरस्र कोतारास दगु्डर जकलल्सच्स ््रपसर र्ार.

Kalyan city old photo.
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कल्या शहरयच्य भौगोतीक इतिहयि:-कल्सा ाहर हे मुषबईच्स ईासन्ाेस असतू समदुसपसटरपससतू 8.84 मरटर उष्र्र ्साेाे ाहर

असतू एकीकडूत रे कल्सा खसडरते ्ेढाेाे असतू हे ाहर उलहसस तदर्र ्साेाे आह.े कल्सा ाहरसररा केतेळ 137.2 जकाोमरटर

इरकस आह.े

ऐतिहयतिक दतषकोच:-कल्सा्स व्मुपजतासतर् अथ् ;- मषगा, ाभु. असस आह.े पस्रत गसडर पज्म जकतसऱ्स्ररा ्स जठकसासास

'कसजा्त' असे तस् पडाे होरे. कल्सा हे ाहर तेहमर् सज्् व्सपसरस्े केद रसजहाे आह.े पेररपास ऑे एररथेरर्त सर ्स पु् रकसमम्े

ससर्सहत रसि्टरच्स उद् आजा पमतस्र रपारा्सर मसजहरर आह.े कल्सा-व्सपसरर बषदर ्थेेससरका् रसिसते रसज् केाे होरे.

ससर्सहतसषच्स तषरर कल्सा्स सषदभ् इस्र सत ६ ारकसच्स सरु्सररास जमळरो. 525 मम्े पज्म जकतसरपटरच्स पदाेसास इजिजपा्त

व्सपसरर-कॉसमॉस इषजडकोपाेटस ते भटे जदार आढळरे. म्सते म्सच्स जाखसर असे ्ात् केाेाे आढळरे की जसाोत रसे् पजा््स ्े अजरा्

उतम ्ा््र व्सपसरर सषबषध कल्सा सोबर होरे. ससर्सहतसषच्स अध: परतसतषरर कल्सा ्र रसज् करासरे जाासहसर रसि्षा होरे.

मम््गुरत कसळसमम्े आजदााहसते कल्सा ्े महम् ओळखाे आजा महातू म्सते म्सास सबुस बत्ाे. छतपरर जा्सिर महसरसिसषतर
कल्सा,जभ ष्डर जिषकल्स्र कल्साच्स खसडरर समुहुुरस्ते आपल्स आरमसरस्र पजहार जठकसार रररर केार.

शहरयिधी वयरिय स्थळ:-

दुगयगाध तकलीय:-दगुस्डर जकलल्स्े बसषधकसम ाहसिसतच्स कसरजकद्र सरु झसाे होरे आजा 1694 औरषगिेबच्स कसरकीद् पाू् झसा.े दगुस्डर
जकलास कल्साच्स खसडरागर टेकडर्र बसषधाेास आहे छतपरर जा्सिर महसरसिसषतर जकलल्स्स ्सपर तौकस आजा िहसिे बसषधण्सससठर गोदर

महातू ्सपरास होरस. मरसठ््सषतर जहषदू दे् र दगु््े एक छोटेसे मषजदर जकलल्सच्स बसाेजकलल्सर बसषधाेाे आहे दे् रच्स सनमसतसथ् जकलल्सास

दगुस्डर असे तस् जदाे आह.े१८७६ मम्े दगुस् दे् र्र मळू मरू् ्ोररास गेार होरर. छतपरर तौदास्े जा्सिर महसरसिसषतर जहषद्र ््रसज्सच्स
पजहल्स कसम ्थेतू सरु केाे . छतपरर जा्सिर महसरसि ्सषतर कल्सा ्थेरा दगुस्डर जकलल्सच्स आश्सते भसररर् आरमसरस्स पस्स घसरास

होरस.

तौदागोदर बसषधण्सससठर म्सषतर 340 पोरु्गरि कसमगसरसषतस कसमस्र घरेाे होरे. तषरर ्स जकलल्स्र रसमिर महसदे् जब्ाकर ्सषतर केार.
सरदसर हसत अार खसत ते 1682 मम्े हस जकलास रसब्सर घरेास तषरर मरसठ््स ससमसज्स्े दसुरे छतपरर सषभसिर महसरसि ्सषतर पनुहस रसब्सर

घरेास. मोगासषतर हस जकलास 1689 मम्े पनुहस रसब्सर घरेास. तषरर पेाव्सषतर ्स जकलल्सास आपल्स रसब्सर घरेाे. पोरु्गरिसषतर 1728
मम्े ्स जकलल्स्र हलास केास पा सषकरिर केा् ेडके ्स पेा्े सेतसपरीतर म्सषतस परर्तू ास्ाे. ज्जटा रसि्टरर कल्सा आजा ठसाे

घसट बसषधण्सससठर जकलल्सच्स जभषरर्ररा दगडसष्स ्सपर करण्सर आास होरस. जकलल्सच्स प्ेामसगस््र सम्स कमसत उभसराेार आह.े
कल्सा ठसाे घसट ्स मसगस््र पू् ् दर्सिस आहे ्सास् गााे दर्सिस महातू सषबोधाे िसर असे ्थेे गापरर्र मरू् आढळूत आार आह.े ्स

जकलल्स्र दगुस् मसरे्े मषजदर आह.े ्समषजदरसर पू् ््स दे् र्स रसषदळस असतू तव्सते बसज्ाेार मरू्हर आह.ेमषजदरसि्ळ गडसच्स खसडरकडरा

भसगकडे रटबषदर ् बरुिस्े अ्ाेष आहरे. गडस्ररा अ्ाेष मसत कसळसच्स ओघसर ापु झसाे आहरे.

ीोाया ीळाध:- इस्र सतसच्स पस्व्स रे आठव्स ारकसररा ाोासड ाेार आह.े ्स ाेारमम्े बौस जभकू रसहर असष ाोासड ाेण्सषमम्े

रॉक कट बौस मषजदर जालपे आजा जहषदू जालपे पदजा्र आह.े ्मै्गगह हे ्स ाेार्े मखु् जालप आह.े ाँड ्ास्जडषगमळेु बसहरेरा ्र अषड््स्े

तकुससत झसाे आह.े गहुरे ्सर खसषब अजरा् उतम कोराेाे आहरे. ्स ाेार मम्े जसषदरू पस्डर मढ्ाेार दोत जालपे आजा गिसतत

महसरसिसष्े ज्त आह.े ्स ाेारच्स दर्सिस भो्रर मखु् रळुई्र ्ेसषररस िसरकस्स जाासाेख आढळरो. अारकडच्स कसळसर ाोासड च्स

बौस मरू््े जहषदू मरू्र रपसषरर झसाे आह.े मोजहर मजहषससरु मजदत्र आजा खषडेशरर च्स पजरमस आह.े ाेारच्स उिव्स बसिाूस रसिसरसार आजा

म्सषच्स मषडळस्र जालपे आहरे. ्ेसषर रसरस्े ्डरा (रसिस) दरबसरर आजा से्कसषच्स मम्े एक उच् आसतस्र बसाेाे आहरे. रसिकुमसरर
व्सतरसरसास जत्स्जसर करस््े की तसहर हे ठरर आह.े ाोासर ाेार ्थेरा जा्मषजदर हे दखेरा पजसस आहे हे मषजदर इस्र सत पजहल्स

ारकसर बसषधाे गेाे होरे मषजदरसच्स खसषबस्र आजा दर्सिस्र सुषदर कोरर् कसम आह.े
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तिीयग णंतदर:- जबास् मषजदर भग्सत पसषडुरषग आजा दे् र रुमार, महसरसष्सच्स ्सरकरर सषपदस्सररा ाोकजप् दे् रस ्सषतस समजप्र आह.े हे
उदोगपरर जबास् कुटुषबसते बसषधाे आहे , म्सषतर ज्ज्ध जहषदू दे् रसषतस समजप्र अतेक जठकसार मषजदरे बसषधार आहरे. हे मषजदर सषगमर्रर दगडस्े
बताेाे आहे आजा एखसदस पस्रत मषजदरसससरखे जदसरे, म्सच्स आररा आजा बसहरेरा जभषरी्र अतेक मरू् कोराेल्स आहरे, प्ेाेसरस्र
दगडर हतर आहरे.िनु्स कसळसपससतू हे बॉार्डू ज्तपटसषससठर सपुजसस ाजूटषग ्थसत महातू कसम करर आह.े सहुसग, रेरे तसम, गोामसा: ेत
अतजाजमटेड इम्सदर ससरख्स ज्ज्ध पजसस बॉार्डू ज्तपटसष्े ाजूटषग ्थेे झसाे आह.े

कयीध णशधद :-कसार मारद कसास रास्सच्स तैऋम् कोपऱ्स्र आह,े रर िसमस मारद महातूहर ओळखार िसरे िर इ.स. 1643 (जहिरर
1054) मम्े ज्िसपरूच्स ्सुूे आजदा ासहच्स एकस सभुदेसरसते ््ख्स्ते बसषधार होरर. हर मारद कसळ्स खडकसषतर बसषधाेार आहे ज्सच्स

समोर ररत कमसतर आहरे आजा दोत मजादरच्स आर आहरे, कमसतर आजा घमुट ्सषगल्स ्थसपम् र्तेर बसषधाेाे आहरे. मकबरस हे
रास्सच्स कस्ट बसिाूस औरषगिेबस्स गवहत्र मरसबर खसत ्सष्र कबर आह,े ज्स्र 'सेटर हे् त' असस जाासाेख आहे ज्स्र 1108 जहिरर

(एडर 1694) रसररख आह.े ्स ्मसरकसससठर समुसरे एक ासख रप्े ख्् आल्स्े ससषगण्सर ्रेे. मकबरस (कबर) ि्ळ एक छोटर मारद

आह.े मरबर खसत (१६२८ रे १६५८).हस ासहिहसत्स मषतर होरस.

कल्याच्य चळतिवीध टळकाधवरधी एक अपररतरि ीळाध स्यपप् :-सदररा ाेार आररा बसितूे कसहरार अषर््् आह.े ्स

ाेार्थसपम्स्र ासषबर ११ ेूट, रष दर ९ ेूट रसे् उष्र ५.६ ेूट आह.े मसगरा जभषररपससतू पढुे दोत ेूट दगडर बसक कोरण्स्स प्मत झसाेास

जदसरो. रसे्; मसगरा जभषररर मम्भसगर खोबार जदसतू ्रेे ्स खोबारच्स डसव्स बसिाूस एक परुषस्े ज्त रैारषगसते रषग्ाेाे आह.े ाेारच्स
्ररा बसिचू्स उरसरस्रत पस्ससळ्सर पसण्स्स प्सह ्सहरो. ्समळेु ाेारच्स आररा बसिसू मसगरा रसे् उिव्स जभषररर भगेस पडल्स

आहरे. प्ेाेसरसच्स डसव्स बसिसू आररा बसितूे दसरकसससठर कसटकोतसर अषर््् र्तस जदसरे. डसव्स बसिचू्स जभषरर्र कसहर जठकसार
मसररच्स जगासव्स्े कसम जदसर,े ाेारच्स दा्तर भसगसर प्ेासच्स ्ररा बसिसु मळु दगडसास ्र खोदाे असतू मम्भसगर जपषपळपसतर अपाू्

आकसर जदसतू ्रेो ाेारच्स मसथ्स्ररा छर सपसट असतू म्स्र पढुरा जदाेस मम्भसगर एक खोबार (५ इष् ) आह.े ाेारच्स आररा बसिसू

अारकडच्स कसळसर केाेाे रषगकसम जदसतू ्रे.ेआररा ररतहर बसितूे अपाू् रसजहाेार बसकस्र र्तस रसे् बसहरेरा बसिसू पसण्सच्स कुष डस्े

अपाू् कसम पसहरस पथमदा्तर हे ससधे मटप पकसरसररा ्थसपम् जदसरे. सरु्सररच्स कसळसर ्स्स उप्ोग बहुउदाेर् कसरासससठर केास िसर

असस्स. कदसज्र इस्र सतसच्स पजहल्स ारकसर तहपसतसते कल्सा बषदरस्र पजरबषध आाल्सते ्थेरा व्सपसर कसहर कसळ ठपप झसास. ्समळेु;
कल्सा बषदरसर ्ाेसऱ्स व्सपसरसषतर प्स््र मसग् ््रकसरल्समळेु इथे दाेगरअभस्र कस्् थसषबाे असण्स्र ाु्रस आह.े

सदर ाेारच्स दा्तर भसगसर प्ेाेसरसच्स ्ररा बसिसू केाेाे जतकोार ्र, जपषपळपसतर (्मै्ग्सकसदा?) अपाू् र्तस, रसे् मसगरा
जभषररर केाेार खोबार ्सष्रत तषररच्स कसळसर ्थेे ्ज्सत पषथस्े पसबल् अससदे मसगरा जभषरररल्स खोबार्े प्ोित ्ा ््रपसररा

्ज्सतर दे् रस ्थसपत करण्सससठर केार असण्स्र ाु्रस आह.े हस कसाखषड इस्र सतस्े सहस्े ससर्े ारकसच्स दरम्सत्स असस्स.

जुचय ियठळवयाय :- १४१ ्ष् ितुस असाेास आजा पोरु्गरि ्स्रकुाे्र ससक दाेसरस कल्सासररा ससठे्सडस म्सच्स अतेक अथस्ते

्ैजाृ्पाू् आह.े कल्सा आजा पररसरसररा इजरहसससच्स ्स्रखुाुसष्स रपारा ्सळर असरसतस ससठे्सड्स्स उलाेख

आ्िू्त करस्स ासगरो.

शध त्तववणयरळ णंतदर :- हे मषजदर पेाव्सषच्स कसळसररा आहे आजा पेाव्सष्र से्स करासरे शरमषर बळ ष्ररस् महेषदळे ्सषतर १८ व्स ारकसर

गिुरसर मोजहमदेरम्सत ्थेे मरू् आाार होरर. हर मरू् गषडकी (एक पकसर्स सषगमर्रर) सषगमर्रर बतज्ार गेार आहे आजा जरच्सभो्रर एक

आभस आह.े ्स आभसळसच्स दोनहर बसिाूस दे् रस ज्षाू् े दहस अ्रसर रसे् ्ैकुष ठ्े ेसरपसा ि्-ज्ि् आजा रस्-रखमुसई (ज्षाू् र दै् र
ाकी) कोराेार आहरे. ्स मरू्ास कमळ, ्करर, ाषख असे ्सर हसर आहरे. रसे् परषपरेतसुसर रे डोु्स्र जाषग ाोभरे. हर मरू् स्् दे् रसष्े
जा् आजा ज्षाू भकसष्े जमात असल्समळेु म्सष्े एकस् ्ेळर दा्त होरे.
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ससर्सहतसषच्स तषरर, कल्सा्स सषदभ् थेट इस्र सत 6 व्स ारकसच्स सरु्सररास ्रेो. 525 मम्े पज्म जकतसरपटरच्स पदाेसास इजिजपा्त

व्सपसरर - कॉसमॉस इषजडकोपाटसते भटे जदार होरर. रो, म्सच्स ाेखसषर, ्ात् कररो की कल्साते जसाोत रसे् पजा््सार अजरा् ्ा््र

व्सपसरर सषबषध प्थसजपर केाे होरे. रे पढुे महारसर की पज्म भसररर् जकतसरपटर्र पस् रसिसष्े ्््् ् होरे. कल्सा हे ्स रसिसषच्स ्ैकजलपक

्््् ्सखसार असस्े जकष ्स बहुधस 'मकु बषदर' असस्े. ससर्सहतसषच्स अधःपरतसतषरर्स कसळ हस महसरसष्सच्स आजा म्सपमसाे कल्साच्स

दृरते एक पकसर्स कसळोख आह.े कल्सा्र रसज् करासरे पढु्े पमखु रसि्षा जाासहसर होरे, रसष्कूट्े सरषिसमदसर िे उतर कोकासर
्स्रव्सस होरे म्सषतर ठसाे आजा कुासबसच्स केतस्र जत्षता ठे्ाे. पेररपास, रसे् टॉाेमर, भसररसच्स पू् ् जकतसऱ्स्ररा व्सपसरस्स उलाेख

कररसर. बसिसर, कल्सा, जबदर, गोाकोडस आजा हदैरसबसदमसग् िसासरस मसग्, रो ्ात् कररो.

त्रत ारकसच्स उद्ससह, कल्साते मम््गुरत कसळसररा सष्मा पसजहाे. रथसजप, ज्िसपरू दरबसरस्स भसग होईप्र् कल्सासज्ष्र ेसरार

मसजहरर उपाबध तसहर. आजदााहसते कल्सा्े महत् ओळखाे आजा महातू म्सते म्सास सबुस बत्ाे. सभुस कल्सा मोठ््स केतस्स समस्ेा

होरस. उतरेास इगरपरुर प्र्, दजकााेस ससृर महातू ओळखल्स िसासऱ्स कि्र आजा पज्माेस कुासबस आजा सु् ाद्गुस््स कसहर भसग. आि

िे ्थसत कल्सा ाहर महातू ओळखाे िसरे रे सभुस कल्सा्े प्ेाेसर होर.े आरस पढुे कल्साते कधरहर त सषपासरे ्सु, रसिकसरा आजा

अम्षर अज्थर पररज्थररच्स दश्सर प्ेा केास. पढुरा ६-७ ारके, कल्साास प्षड ज्रोधसभससर उाथसपसाथ झसार. ्सर के्ळ रसिकी्

व्म््् तसहर रर ्थै्स््स कसळहर जदसास, अथ्व्््थेास ्सातस जमळसार रसे् भ्सतक दषुकसळहर पसजहास. कधरकसळर हे जठकसा खपू

समगस केद होरे, रर दसुररकडे रे तो मनॅस ाँडहर बताे होरे. ्सर सलरतर, जहषद्र ््रसि, मघुा ससमसज्, मरसठस ससमसज्, कष पतर ाससत रसे्
ज्टरा ससमसज्स्स उद् आजा अ्र झसास. रे भसररसच्स ््सरषं्ाढ््स्े पेककहर होरे. .

्स स्् ज्थम्षररसषतर ्स ाहरसच्स सष्कग रर्र आपार छसप सोडार. कल्सा, तेहमरपससतू, एक बहुससष्कग जरक ाहर होरे कल्सा, ितेु ाहर

असल्सते, आि एक ज्जाृ ससष्कग जरक तमतुस दा्ज्रो. ज््त कसळसपू् ् हे एक प्थसजपर व्सपसरर केद असल्सते, गरक, इषडो-गरक, रोमत,
अरब आजा ज्जटा ्सषससरखे अतेक परदाेर ाोक कल्सामम्े ्थसज्क झसाे, म्समळेु रे अतेक सष्कग री्े ज्रळासरे भसषडे बता.े आि, रसे्,
कल्सा हे ससष्कग जरक ्ैज्म् असाेाे जठकसा आह.े कल्साते ज्ज्ध धमस्तस आश् जदास. ज्ज्ध िसरर आजा पोटिसरी्े जहषदू
ाोकसषख्रेरा बहुसषख् आहरे, म्सजा्स् इरर धमह्र आहरे उदस. मु् ारम, ज््त, बौस, िैत आजा अगदर पसरार हे ाहर पकट कररसर
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माधमामां होणांा ंाजकीय प्ााआणणताया अण्व्ी सावमताां होणाऱया
परंणामामया शोध घेणे
शु्म ंेखा शमकं पेडामकं

प्र्ध्
गुर न्न् मह्विद्या, स्ान ्ोळीि्ड्

पार्््मी

जनमत ता्र ्रण्त आवि र्ज्ीा पिरन्िर प््ि ट््ण्त म्रमय महत्री ्ूवम्् नयहमीर बज्ित्त. तथ्वध
म्रम म्िर होि्ऱा् र्ज्ीा प््ि्मुळय अव्व्ी स्त म्ा्िर धररि्म होऊ श्तो. म्रमय नयहमीर यो्श्हीय् धरन
्ूवम्् बज्िण्र् पार जरी ्रत असयी तरी अथ्््रि्ा् दवष्ोन्तून ््हीियळय य् त म्न् दयखीय ््षि स्तमा
मा््वदत ठय ि्िय य्गत अस्िय. म्रम म्री ्ूवम्् र्ज््रिी ममडळी ममुळय बदयतय ्् ? यो्श्हीर् रौथ् आध्र सम्
ढ्सळतोा ्् ? ा्सह अनय् प् म्री उ्य ा् शोध वनबमध्मुळय प्र होऊ श्तय.

कळशब - म्रमय, र्ज्ीा प््ि, अव्व्ी स्तमा, धररि्म

प्ाा्ा

आधल् सि व्न्र म्वहती आहय ्ी , यो्श्हीमरय म्रमय ही य् िळ म्वहती धुरिण्रय स्धन नसून, जनमत घडिण्रय
आवि र्ज्ीा पिरन्य् वदश् दयण्रय प््िी म्रम आहयत. म्रमय ही नयहमी जनतया् वहत्स्ठी ््ा्रत असत्त. म्त
त म्ा्िर असययल् र्ज्ीा आवि आवथ्् दब्ि्मुळय त म्री ्ूवम्् ््ळ्नुरध बदयू श्तय.

र्ज्ीा सत्ध्ऱा म्र् प््ि, म्य्ी हक्रय ्ेंी्रि, आवि व्िस्वा् वहतसमबमध ा्मुळय म्रम म्री स्ातत् धोक्त
ायतय ््, ह् ए् प् सर् गम्ीर आहय. पस्रम्रम म्नी यो्श्हीा् रौथ् सम््री जब्बद्री ध्र ध्ड्ारी, ्ी विवशष
गट म्ा् वहतसमबमध म्स्ठी ््ा् ्र्ारय, ह् आजा् ््ळ्तीय ए् महत्र् ि्दविि्द आहय.

ा् शोध वनबमध्त म्रम म्िरीय र्ज्ीा प््ि, अव्व्ी स्तमा्िर त्र् होि्र् धररि्म आवि यो्श्हीिरीय सम््व
धररि्म ा म्रय सखोय विशयषि ्रण्र् छोटयख्नी पार य् य् आहय. म्रमय जनवहत्स्ठी ््ा्रत र्हतीय ्ी सतया्
्र्ट्त स्धडतीय, ा्र् विर्र ा् अभ्स्तून म म्डण्त आय् आहय.

समशोध् प्

म्रम म्िर होि्ऱा् र्ज्ीा प््ि्मुळय ््षि स्त म्ा्िर ्स् धररि्म होतो?

शोध ण्बमधायी उण्दे

१. प्थवम् उव्ष: यो्श्ही सम्ज्त ््षि स्त म्ा्िर र्ज्ीा प््ि्मुळय म्रम् म्री बदयि्ऱा् ्ूवम य् र् आवि
धररि्म म्र् अभ्स ्रिय.

२. दुयम उव्षय :

१.म्रम म्िर होि्ऱा् र्ज्ीा हस य्ध्मुळय ््षि स्तमा्ा् बदयि्ऱा् पि्ह्र् शोध घयिय.

२. म्रम म्री ध्रदश््त् वट्ून र्हण्स्ठी ््ा ध्ियय उरययी ज्िी ा्रय वनषष् ््ढिय.

शोध ण्बमधाचा मया्ाा

१. ्ौगोवय् मा््द् - अभ्स य् िळ मह्र्ष््तीय र्ज््रि्र् य् य् ज्ईय.

२. ट्इमफय वममग -आजध्सून म्गीय ०२ िष््तीय म्रम म्िरीय र्ज्ीा हस य्ध विर्र्त घयतय् ज्ईय.

३. डयट् मा््द् : अभ्स प्वथम् ि दुयम डयट् ा् दोनी सोत म्ा् म म्डिीतून सष य् य् ज्ईय.
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म्झ् समशोधन्शी वनगडीत ््ही गृहीत्ृत म्री म म्डिी य् यी आहय.

शोध ण्बमधायी गृहीवके

१. र्ज्ीा प््ि्र् म्रम म्ा् ््वष् स्त म्ा्िर ्ोित्ही महत्र् समबमध न्ही.

२. र्ज्ीा प््ि्मुळय यो्श्हीर् रौथ् आध्र सम् मिून ओळखयी ज्ि्री म्रमय ढ्सळयी आहयत.

परंमाणातक पदव (Quantitative Method)

१. समशोधन वडज्ईन : अभ्स्मरय धररम्ि्त्

समशोधन वडज्ईन; विशयषतः सि््ि समशोधन् य् य् गयय् आहय.

२. नमुन्र् आ््र: २०० हन अवध् पवतस्दा ्त व्ा् डयट् गोळ् य् य् आहय.

३. डयट् विशयषि्त् धदतीनय म म्डय् गयय् आहय.

४. सि् स्म्न व्ी, र्जश्श्र् अभ्स ्रि्र् विद्था िग्, नो्रद्र िग्, वश्् म्ा् ि र्ज््रि्तीय
््ा््त व्ा् पवतस्द म्र् सम्ियश आहय.

अभासायी वायी

१. र्ज्ीा प््ि्मुळय म्रम म्री ्ूवम्् ््ळ्नुस्र बदयू श्तय त्मुळय ्विष्त धुन् समशोधन ्रत् ायऊ श्तय.

२. यो्श्हीर् रौथ् सम् ढ्सळत र्यय् आहय ्् ? हय ि्रम ि्र तध्सत् ायऊ श्तय.

म्रम म्िर होि्ऱा् र्ज्ीा प््ि्र् आवि त्र् अव्व्ी स्तमा्िर होि्ऱा् धररि्म म्र् अभ्स ्रत्न् ख्यीय
यां साणहत अालोक् उधाु् ठर श्त्त:

1. हम््आणण यॉम्ी यामये “Manufacturing Consent”

 हय धुस् म्रम समसथ म्िर र्ज आवि ्ॉध्रय ट वहतसमबमध म्र् ्स् प््ि असतो, ा्र् सखोय अभ्स ्रत आहय
असय ि्रल्िर य््त आयय.

 “पोधगमड् मॉडयया् सम्लनयतून म्रमय ्शी वनामवतत य् यी ज्त्त आवि यो् म्ा् विर्रसरिीिर धररि्म
्रत्त, हय सषधिय ा्मधून म म्डण्त आयय आहय.

 अव्व्ी स्तमा्ा् मा््द् आवि दब्ि ा्िर ा्मरय रर्् ्रण्त आयी आहय .

2. मॅककॉम्आणण शॉ यामये “The Agenda-Setting Function of Mass Media”

 ा् समशोधन्त म्रमय य् िळ म्वहती दयत न्हीत, तर ्ोितय मु य् महत्रय आहयत हय ठरिण्री त म्री त््द असतय,
असय नमूद य् यय आहय.

 र्ज्ीा सत्ध्री आवि म्रमय ा म्ा् समबमध्मुळय जनतयधावत धोहोरि्ऱा् म्वहतीिर ्स् धररि्म होतो, ा्रय
विियरन ा्मरय आहय.

 म्रम म्मधीय विषा वनिडीर् अव्व्ी स्तमा्िर अपत्धिय होि्ऱा् प््ि्र् अभ्स ा्त य् य् गयय् आहय.

3. उमबर् एको यामये “Turning Back the Clock: Hot Wars and Media Populism”

 म्रमय आवि यो्श्ही ा म्ा्तीय न्जू् समबमध सष ्रि्रय हय धुस्आहय.

 र्ज्ीा सत्ध्री म्रम म्र् ि्धर यो्श्ही सम्लन म्न् ि््िण्स्ठी ्स् ्रत्त, हय ा्त म म्डण्त आयय
आहय.
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 विशयषतः म्रमय यो् म्ा् दवष्ोन्िर धररि्म ्शी ्रत्त आवि अव्व्ी स्तमा्िर दब्ि ्स् ट््य् ज्तो,
ा्रय सषी्रि ा्मरय ्रण्त आयय आहय.

4. Indian Context – “Media Control in India: The Specter of Censorship” (ंाीकामव आणण अण्वा ाता)

 ््रत्तीय म्रम म्िरीय सर््री आवि ्ॉध्रय ट वनामति्र् आढ्ि् घयि्रय हय धुस्आहय.

 वडवजटय सयनॉरवशध, मीवडा् ह्ऊसयसिर र्ज्ीा ध् म्र् प््ि,आवि अव्व्ी स्तमा्िर धररि्म ा्री रर््
ा्त आहय.

 विशयषतः आधतीजन् िृत म््न रोखण्स्ठी ््ाद म्र् गैरि्धर आवि धत््र म्िर होि्रय दडधश्हीरय प््र ा्त
तधशीयि्र नमूद आहयत. ही धुस य् आवि समशोधनधतय म्रमय, र्ज्ीा प््ि आवि अव्व्ी स्तमा ा म्ा्तीय
गुमत्गुमतीा् न्त्र् अभ्स ्रण्स्ठी उधाु् ठरतीय.

शोध ण्बमधायी पदव - सा्वण

म्रम म्िर होि्र् र्ज्ीा प््ि आवि त्र्
अव्व्ी स्तमा्िर होि्ऱा् धररि्म म्र् शोध
घयण्स्ठी ियगियगळ् िाोगट्तीय यो् म्र् सम्ियश
्रण्त आय् असून त्त

१८ तय २५ - १३५
२६ तय ३५ - ३५
३६ तय ५० - ३५
५१ आवि अवध् – १२

यो् म्नी गूगय फॉम् सि््ि्य् पवतस्द वदय् असून
१२५ विद्था, ५० नो्रद्र िग् , ०९ उदोज्, २३ मीवडा्/धत््र
य्त्तीय, १० सि्स्म्न व्ी मर् सम्ियश होत्.

पवतस्द द्त म्न् तुमी ्ोित् प््रा् म्रम म्र् ज्स ि्धर
्रत् ?
अस् प्
विर्रय्
असत्

१३ यो् म्नी
वपमट मीवडा्
(िृतधतय, म्वस य् )१६ जि म्नी इययक्ॉवन् मीवडा् (टीवी, रय वडओ)
१२३ यो् म्नी वडवजटय मीवडा् (ियबस्इट, सोशय मीवडा्) तर ६५
यो् म्नी सि् धा््ा अस् पवतस्द वदय्.

त्नमतर गूगय फॉम्म्रय ्ोित् प््रा् म्रम म्िर तुम्य्
र्ज्ीा प््ि सि््वध् ज्िितो ? असय विर्रयय असत्
वमळ्ययल् २१७ पवतस्द म्मरय १०.१ % यो् म्न् (२२) - र्ष्ीा
िृतधतय ०८.०८ % - जि म्न् (१९) - सथ्वन् िृतधतय, ४१.०५ %
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यो् म्न् (९०) जि म्न् टयवयववजन रॅनयल तर ३९.०६ %
यो् म्न् अथ््त ८६ जि म्न् वडवजटय मीवडा् (ियबस्इट,
सोशय मीवडा्) िर र्ज्ीा प््ि सि््वध् असतो
असम ि्टतम.
धुढय तुम्य् ि्टतय ्् ्ी र्ज्ीा ध् व म् ि् सत्
म्रम म्िर दब्ि ट््त्त? ा् प््िर ५२.१% (११३)
जि म्नी हो - ि्रम ि्र, ०६ % (१३) जि म्नी न्ही तर
४१.०९% (९१) जि म्नी ्धी ्धी असम मत व् य् यम.

त्रबरोबर म्रमय जनतयधावत धोहोरि्ऱा् म्वहतीमरय

फय रफ्र ्रत्त असय तुम्य् ि्टतय ्् ? अस् प्
विर्रय् गयय् असत् ा्िर १२१ (५५. ०८%) जि म्नी हो-
ि्रम ि्र, ८५ (३९.०२%) यो् म्नी ्धी ्धी आवि ११
(०५.०१%) जि म्नी न्ही असम उतरम वदयम .

त्नमतर म्रमय ्ोित् प््रा् ब्तम म्न् अवध्

प्ध्न दयत्त ? अस् प् विर्रय् असत्

११७ जि म्नी (५३.९%) - र्ज्ीा ध् म्रय पर्र आवि धोरिय, ४९
(२२.०६%) यो् म्नी स्म्वज् आवि यो्वहत्ा् ब्तम्
त्रबरोबर १७ जि म्नी (०७.०८%) मनोरमजन आवि हयक्
फुयक् ब्तम् तर ३४ यो् म्नी (१५.०७%) गुनयग्री आवि
विि्वदत विषा्य् प्र्न वदयय ज्तय असम म म्डयय.

धुढा् प््त तुम्य् ि्टतय ्् ्ी धत््र म्न् त म्ा् मत म्री
मो्ळय धि्नय अव्व्ी ्रत् ायतय? ा्िर ५८ (२६.०७ %)
जि म्नी हो , ७३ (३३.०६%) जि म्नी न्ही तर ८६ यो् म्नी
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(३९.०६ %) ठर्वि् मा््दयत असम उतर वदयम आहय.

धुढा् प््त - र्ज्ीा दब्ि्मुळय म्रमय सतमतधिय ््ा्
्रण्स असमथ् आहयत असय तुम्य् ि्टतय ््? ा्िर ९२
(४२.०४%) यो म् धूि्धिय सहमत, १२ (०५.०५%) यो म् असहमत
तर ११३ (५२.१%) यो म् ््ही पम्ित सहमत असल्रय आढळून

आयय.

त्नमतर म्रम म्ा् स्तमा्स्ठी ्ोितय सि््त मोठय धो य् आहयत?
असम विर्रयम असत् ा्िर १०१ (४६.५%) यो् म्न् सर््री
वनामति, , ४७ (२१.०७ %) जि म्न् व्िस्वा्/्ॉध्रय ट दब्ि ि
सोशय मीवडा्िरीय ट्ोवयमग आवि दब्ि ा म्स्रखय धो य् आहयत
असम ि्टतम .

त्मुळय र म्रम म्नी जनतयधावत धोहोरविययल् म्वहतीसमबमधी
ध्रदश््त् र्खण्स्ठी ्ोितय उध्ा ्रिम गरजयरय आहयत?
असम विर्रयम असत्

्ठोर धत््ररत् ि आर्रसमवहत् अस्िी असम मत ७१ (३२.०७%)
यो् म्नी म म्डयय. ५६ (२५.८%) यो् म्नी सर््री हस य्ध ्मी
्र्ि् असम स म्वगतयम तर ५० (२३%) जि म्नी मीवडा् समसथ म्रय
स्ात वनामन अस्िम असम स म्वगतयम तर ४० (१८.०४%) यो् म्नी
पय्् म्री ज्गर्त् ि्ढिण्र् सल् वदय्.
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वडवजटय म्रम म्िरीय र्ज्ीा ज्वहर्ती आवि पर्र
ा्ब्बत तुम्य् ््ा ि्टतय ?

ा्ब्य ाोग आहय, ््रि यो् म्न् म्वहती वमळतय असम मत
२७.६% (६०) यो् म्नी म म्डयय तर २६.७ % (५८) जि म्नी
रु्ीरय आहय, ््रि त्मुळय वदश््ूय होऊ श्तय असम मत
व् य् यम तर ््ही पम्ि्त ाोग, धि वनामति आिश्
आहय अस् पवतस्द ४५.६% (९९) यो् म्नी वदय्.

सोशय मीवडा्िर र्ज्ीा सयनॉरवशध व म् ि् धोस
हटिल् ज्त असल्रय तुमी ध्वहयय आहय ्् ? ा्िर
८६ (३९.६%) यो् म्नी हो अनय्द् , १०४ (४७.९%)
यो् म्नी ्धी-्धी तर २७ (१२.४%) जि म्नी न्ही,
्धीर न्ही अस् पवतस्द दश्िय्,

धुढा् प््त - तुम्य् ि्टतय ्् ्ी म्रम म्न्
र्ज्ीा प््ि्ध्सून मु् ्रण्स्ठी ्ठोर
वनाम य्गू ्र्ाय् हियत? ा्िर १५१ (६९.६%)
यो् म्नी हो, १६ (७.४%) जि म्नी न्ही तर ५०
(२३%) ठर्वि् मा््वदत असम मत म म्डयय.

तुम्य् असय ि्टतय ्् ्ी म्रम म्िर र्ज्ीा ध् म्र् मोठ् पम्ि्त
प््ि असतो ?

ा्िर १४३ (६५.९%) यो् म्नी हो, २८ (१२.९%) यो् म्नी न्ही तर ४६
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(२१.२%) यो् म्नी वनव्त स म्गत् ायि्र न्ही असम मत म म्डयम.

ठळक ण्ष््

पबमध्स्ठी ््ही गृहीत्ृत म म्डण्त आयी होती.त् गृहीत्ृत म्न् गृहीत धरन समशोधन ्रण्त आयय.त् दषीनय ्रण्त
आययल् ा् शोध वनबमध्त ््ही ठळ् वनषष् समोर आयय.

१. माधमामां ंाजकीय प्ाा मोठा पमाणावआहे.

- ६५.९% यो् म्न् ि्टतय ्ी म्रम म्िर र्ज्ीा ध् म्र् मोठ् पम्ि्त प््ि असतो.

- ५२.१% यो् म्नी म्न य् यय ्ी र्ज्ीा ध् व म् ि् सत् म्रम म्िर ि्रम ि्र दब्ि ट््त्त.

- ४२.०४% यो म् धूि्धिय सहमत होतय ्ी र्ज्ीा दब्ि्मुळय म्रमय सतमतधिय ््ा् ्रण्स असमथ् आहयत.

२. माधमे ज्वेपय्व पोहोयणाऱया माणहवीमधे फेंफां कंवाव.

- ५५.०८% यो् म्न् ि्टतय ्ी म्रमय ि्रम ि्र म्वहतीमरय फय रफ्र ्रत्त.

- ३९.०२% यो् म्न् ्धी ्धी असय ि्टतय, तर फ् ५.०१% यो् म्नी न्ही असय उतर वदयय.

३. णडणजरलआणण इलेक्ॉण्क माधमामां साा्णधक ंाजकीय प्ाा जाणावो.

- ४१.०५% यो् म्न् टयवयववजन रॅनयलिर सि््वध् र्ज्ीा प््ि ज्िितो.

- ३९.०६% यो् म्न् वडवजटय मीवडा् (ियबस्इट, सोशय मीवडा्) िर प््ि ज्िितो.

४.पतकांामचा अण्व्ीसावमताां बमध्े आहेव.

- ३९.०६% यो् म्नी म्न य् यय ्ी धत््र म्न् ठर्वि् मा््दयतर अव्व्ी स्तमा आहय.

- ३३.०६% यो् म्नी सषधिय स म्वगतयय ्ी धत््र म्न् मु्धिय आधयी मतय व््रत् ायत न्हीत.

५. माधमे ंाजकीय णा्याम्ा अणधक पाधाध ाेवाव.

- ५३.९% यो् म्नी स म्वगतयय ्ी म्रमय र्ज्ीा ध् म्रय पर्र आवि धोरि म्न् अवध् प्ध्न दयत्त.

- स्म्वज्आवि यो्वहत्ा् ब्तम म्न् य् िळ २२.०६% यो् म्नी म्रम म््डून महत वदयय ज्तय असय नमूद य् यय.

६. माधमामचा सावमतासाठी साा्व मोठे धोके.

- ४६.५% यो् म्न् ि्टतय ्ी सर््री वनामति हय सि््त मोठय धो य् आहय.

- २१.०७% यो् म्नी व्िस्वा्/्ॉध्रय ट दब्ि ि सोशय मीवडा्िरीय ट्ोवयमग हय धो य् असल्रय स म्वगतयय.

७. णडणजरल माधमामांील ंाजकीय जाणहंावी मां ण्यमतणआाशक.

- ४५.६% यो् म्न् ि्टतय ्ी वडवजटय म्रम म्िरीय र्ज्ीा ज्वहर्ती ््ही पम्ि्त ाोग आहयत, धि वनामति आिश्
आहय.

- २६.७% यो् म्न् ि्टतय ्ी अश् ज्वहर्ती रु्ीा् आहयत ््रि त्नय वदश््ूय होऊ श्तय.

८. सोशल मीणडयाां ंाजकीय सेनॉंणशप णास्् येवे.

- ४७.९% यो् म्नी स म्वगतयय ्ी ्धी-्धी, तर ३९.६% यो् म्नी अनय्द् अश् धोस हटिल् ज्त असल्रय ध्वहयय आहय.

९. माधमाम्ा ंाजकीय प्ााापास्् मु्कंणासाठी कठों ण्यमामयी आाशकवा.

- ६९.६% यो् म्नी म्न य् यय ्ी म्रम म्िरा् र्ज्ीा प््ि्िर ्ठोर वनाम य्गू ्र्ाय् हियत.
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१०. ंाजकीय प्ााामुळे माधमामयी णारासाह्वा कमी होवआहे.

- म्रम म्न् यो्श्हीर् रौथ् सम् म्नयय ज्त असयय तरी र्ज्ीा दब्ि्मुळय त म्री विश्स्ह्त् ढ्सळतआहय.

- ५३.९% यो् म्नी स म्वगतयय ्ी म्रमय र्ज्ीा पर्र्य् अवध् प्ध्न दयत्त, ा्र् अथ् तय यो्श्हीस्ठी समतुवयत म्वहती
दयण्ा् ्ूवम य् त ्मी धडत आहयत.

सांामश

ा् सि््ि्िरन सष होतय ्ी "र्ज्ीा" प््ि्मुळय म्रम म्री स्ातत् ्मी होत आहय आवि त्मुळय म्रम म्िरीय
विश्स्ह्त् ढ्सळत आहय.म्रम म्िर वनामति्स्ठी ्ठोर वनाम आवि ध्रदश््त् आिश् आहय. धत््ररत् आवि
म्रम म्न् अव्व्ी स्तमा वमळ्िय ा्स्ठी यो् म्नीही अवध् ज्गर् र्हिय गरजयरय आहय.

गमर समा््स्यी

1. Herman, E. S., & Chomsky, N. (1988). Manufacturing Consent: The Political Economy of the Mass Media. Pantheon Books.
2. McCombs, M. E., & Shaw, D. L. (1972). The Agenda-Setting Function of Mass Media. Public Opinion Quarterly, 36(2), 176–

187.
3. Eco, U. (2007). Turning Back the Clock: Hot Wars and Media Populism. Harvill Secker.
4. Ravikant & Dutta, A. (Year Unknown). Media Control in India: The Specter of Censorship. [Publisher Unknown].
5. https://docs.google.com/forms/d/1XuxXdvFtwsjf86S_914awhV_R_twk0UKFPrvND9mfLs/edit#responses – Google Form

https://docs.google.com/forms/d/1XuxXdvFtwsjf86S_914awhV_R_twk0UKFPrvND9mfLs/edit#responses



	Sustainable Development: A Collaborative Approach 
	SOCIAL MEDIA INFLUENCE ON SUSTAINABLE SHOPPING TRE
	Abstract
	The rapid evolution of the hotel industry, driven 
	AI-driven automation streamlines housekeeping, pre
	The paper concludes that while AI offers unprecede
	 Keywords: Artificial Intelligence, Generative AI,
	1. Introduction
	3.  Role of Generative AI in Enhancing Service Qua
	Generative AI (Gen AI) is transforming the hotel i
	4. Challenges in using Gen AI for enhancement of S
	While Gen AI offers transformative potential, ther
	5. Conclusion
	6. References

	References:
	Abstract
	Introduction
	Existing Agricultural Practices
	Proposed Systems
	Methodology
	Literature Survey
	Block Diagram

	Fig. No. 8 Temperature DataFig. No. 9 Humidity Da
	Conclusion
	References

	SOCIAL MEDIA INFLUENCE ON SUSTAINABLE SHOPPING TRE
	Abstract
	Introduction
	Literature Review
	Social Media and Consumer Behavior: Research sugge
	The Role of Social Media in Promoting Sustainable 
	The Influence of Social Media Influencers
	Challenges in Social Media-Driven Sustainable Shop
	Findings
	Conclusion
	1.Social Media as a Platform for Raising Sustainabil
	2.The Role of Influencers in Shaping Sustainable Con
	3.User-Generated Content and Peer Influence
	4.Challenges in the Social Media Landscape for Susta
	5.The Future of Social Media and Sustainable Shoppin

	References

	Introduction  
	Literature Review  
	Factors Contributing to Stampedes in Religious Gat
	Case Study : Kumbh Mela 1954  
	Case Study 1: Kumbh Mela 1986  
	Case Study 3:  : Ratnagarh Temple Stampede (2013) 
	Case Study 6: Maha Kumbh 2025 (Prayagraj)  
	6. Prevention Measures and Solutions    
	Conclusion  
	Research Methodology
	Scope and Objective

	Results and Visualization
	Discussion and Limitations
	Conclusions
	Abstract
	1. Introduction
	1.1 Background on Sustainability and Its Importanc
	1.2 Overview of the Finance and Investment Sector
	1.3 The Link between Finance, Investment, and Sust
	1.4 Objectives of the Research Paper
	1.5 Research Questions and Hypotheses

	Methodology
	Research Approach
	Data Sources
	Analytical Tools and Techniques

	Data Table
	Explanation of Hypothetical Data
	Analysis
	5. Role of Finance in Promoting Sustainability
	5.1 Green Financing

	6. Challenges in Sustainable Finance and Investmen
	Lack of Standardized Metrics for ESG

	7. Case Studies
	Analysis of Companies or Countries Excelling in Su

	8. Emerging Trends in Sustainable Finance
	Role of Technology in Enhancing Transparency and E

	10. Conclusion
	Summary of Key Findings

	Frequency Analysis:
	Testing of Hypothesis:
	Conclusions:



