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Abstract

This research paper aims to explore and analyze the disparities in work culture between private and public
hospitals in Jaipur, India. The study investigates various aspects of work culture, including organizational
structure, employee satisfaction, work-life balance, career development opportunities, and patient care quality.
Through a mixed-method approach combining quantitative surveys and qualitative interviews, the research
provides insights into the differences and similarities between the two hospital types. The findings reveal
significant disparities in several areas, including employee satisfaction, resource allocation, and organizational
hierarchy. The paper concludes with recommendations for improving work culture in both private and public

hospitals to enhance healthcare delivery and employee well-being.

Keywords: Work culture, private hospitals, public hospitals, healthcare, Jaipur, employee satisfaction,

organizational structure

1. Introduction

The healthcare sector plays a crucial role in the well-being of any society, and the work culture within
healthcare institutions significantly impacts the quality of care provided to patients. In India, the healthcare system
is characterized by a dual structure of public and private hospitals, each with its unique work culture and
organizational dynamics. This research focuses on exploring the disparities in work culture between private and
public hospitals in Jaipur, the capital city of Rajasthan, India.

Jaipur, with its rich cultural heritage and growing population, presents an interesting case study for
examining the differences in work culture between private and public healthcare institutions. The city has seen a
significant expansion in its healthcare infrastructure over the past decade, with both private and public sectors
contributing to this growth. However, the work cultures in these two types of institutions often differ substantially,
affecting various aspects of healthcare delivery and employee satisfaction.

The objectives of this research are:
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1.  To identify and analyze the key differences in work culture between private and public hospitals in
Jaipur.

2. To examine the impact of these disparities on employee satisfaction, patient care quality, and overall

organizational effectiveness.
3. To explore the factors contributing to these differences and their implications for the healthcare sector
in Jaipur.
4.  To propose recommendations for improving work culture in both private and public hospitals.
This study is significant as it contributes to the existing literature on healthcare management and
organizational culture in the Indian context. By highlighting the disparities in work culture, the research aims to
provide valuable insights for policymakers, hospital administrators, and healthcare professionals to improve the

overall quality of healthcare delivery in Jaipur and potentially in other cities across India.

2. Literature Review

The literature on work culture and healthcare management in hospitals highlights diverse perspectives on
employee experiences, organizational structure, patient satisfaction, and quality management in public and private
healthcare institutions. This review synthesizes findings from selected studies to provide insights into key

dimensions of healthcare work culture.

Quality Management Systems

Dubey et al. (2022) conducted a mixed-methods study examining the implementation of quality
management systems (QMS) in a tertiary care eye hospital in North India. The findings reveal that QMS adoption
enhances employee perceptions of organizational efficiency, streamlines processes, and contributes to improved
patient satisfaction. However, the study emphasizes the need for consistent employee training and adaptation of

QMS to local contexts for sustained success.

Service Quality and Patient Satisfaction

Jain and Bhatia (2022) provided a systematic review comparing service quality and patient satisfaction
in private and public hospitals. The analysis underscores that private hospitals generally perform better in
perceived service quality, while public hospitals often excel in accessibility. The review highlights the role of

infrastructural differences, financial investment, and workforce management in shaping patient satisfaction.

Health Worker Absenteeism

Kerketta et al. (2024) explored absenteeism among healthcare workers in public facilities in Chhattisgarh,
India. The study identifies systemic challenges, including poor working conditions, low morale, and insufficient
incentives, as key factors driving absenteeism. Recommendations include policy reforms to improve workplace

infrastructure and employee engagement.

Mental Health of Frontline Workers
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Maan and Das (2024) assessed the mental health of healthcare providers in tertiary care settings during
the COVID-19 pandemic. Their findings highlight increased stress levels due to prolonged working hours,
inadequate support systems, and exposure to high-risk environments. The study calls for institutional frameworks

that prioritize mental health and resilience-building among healthcare staff.

Quality in Public and Private Hospitals

Marmat and Jain (2020) proposed a contingency framework for evaluating quality in Indian hospitals.
Their study compares public and private institutions, highlighting disparities in resource allocation, leadership
practices, and patient care approaches. The research suggests that integrating best practices from both sectors

could enhance overall healthcare delivery.

Work Culture and Gender Perspectives

Mohapatra and Mitra (2019) examined work culture in super-specialty hospitals from the perspective of
women employees in Bhubaneswar. The study reveals gendered challenges, including limited career advancement
opportunities and workplace inequities. The authors advocate for gender-sensitive policies to foster inclusivity

and satisfaction among female healthcare professionals.

Job Satisfaction in Public Sector

Purohit et al. (2021) analyzed job satisfaction among public sector doctors and nurses in India. Key
findings indicate that job security, working conditions, and professional growth opportunities are critical
determinants of satisfaction. The study emphasizes the importance of addressing systemic constraints to enhance

morale and productivity in public healthcare settings.

Cultural Harmony in Healthcare
Roy et al. (2023) explored the integration of cultural and natural heritage in Jaipur’s healthcare landscape.
While not directly addressing work culture, the study provides insights into the interplay of cultural factors and

healthcare practices, emphasizing the need for culturally sensitive approaches in healthcare management.

Emotional Intelligence and Job Satisfaction

Roy (2023) and Roy & Rathore (2024) investigated the role of emotional intelligence (EI) in healthcare.
Roy (2023) found a positive correlation between EI and job satisfaction among nurses, suggesting that EI training
could improve workplace outcomes. Roy and Rathore (2024) extended this analysis, demonstrating that EI

significantly influences job performance, particularly among female nurses in public and private hospitals.

Motivation in Healthcare

Seth et al. (2024) compared motivation levels among health workers in government, private, and
charitable hospitals. The study highlights the influence of organizational goals, rewards, and leadership on
employee motivation. The findings suggest that personalized motivational strategies are essential for improving

performance across healthcare settings.
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Occupational Stress and Adjustment

SHARMAR (2022) examined occupational stress and adjustment among nursing officers in Jaipur. The
study reveals that public hospital nurses face higher stress due to workload and resource constraints, while private
hospital nurses report challenges related to performance pressures. Recommendations include stress management

interventions and improved staffing policies.

Women Entrepreneurs and Work Culture
Shastri et al. (2019) investigated the experiences of women entrepreneurs in Jaipur’s small businesses.
While not specific to healthcare, the study provides relevant insights into work culture challenges, including

gender biases and resource limitations, that could parallel those in female-dominated professions like nursing.

Comparative Quality Management

Tiwari et al. (2024) conducted a comparative evaluation of quality management practices in
Visakhapatnam’s public and private hospitals. The findings indicate that while private hospitals excel in
technological advancements, public hospitals often demonstrate superior accessibility and community trust. The

study emphasizes the need for balanced strategies to address diverse healthcare demands.

Research Gap

While existing literature provides valuable insights into various aspects of work culture in healthcare
settings, there is a notable gap in research specifically comparing work culture in private and public hospitals in
India, particularly in cities like Jaipur. This study aims to address this gap by providing a comprehensive analysis

of work culture disparities between private and public hospitals in Jaipur.

3. Methodology
This research employs a mixed-method approach, combining quantitative and qualitative data collection
and analysis techniques. The methodology is designed to provide a comprehensive understanding of the work

culture disparities between private and public hospitals in Jaipur.

3.1 Research Design
The study follows a sequential explanatory mixed-method design, where quantitative data is collected
and analyzed first, followed by qualitative data collection and analysis to provide deeper insights into the

quantitative findings.

3.2 Sample Selection

The research focuses on six hospitals in Jaipur - three private and three public. The hospitals were selected
based on their size, reputation, and willingness to participate in the study. The sample includes:
Private Hospitals:

1. Fortis Escorts Hospital
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2. Narayana Multispeciality Hospital
3. Eternal Hospital

Public Hospitals:
1. Sawai Man Singh (SMS) Hospital
2. Jaipuria Hospital

3. Kanwatia Hospital

3.3 Data Collection Methods

3.3.1 Quantitative Data Collection

A structured questionnaire was developed to collect quantitative data from healthcare professionals
working in the selected hospitals. The questionnaire was designed to measure various aspects of work culture,
including:

1. Organizational structure and hierarchy

Employee satisfaction
Work-life balance
Career development opportunities
Patient care quality

Resource allocation and utilization

N » kWD

Communication and teamwork

The questionnaire used a 5-point Likert scale for most items, ranging from 1 (Strongly Disagree) to 5
(Strongly Agree). Demographic information such as age, gender, job role, and years of experience was also
collected.

A total of 600 questionnaires were distributed across the six hospitals (100 per hospital), with a response rate of

82% (492 completed questionnaires).

3.3.2 Qualitative Data Collection

Semi-structured interviews were conducted with 24 healthcare professionals (4 from each hospital) to gain deeper
insights into the work culture disparities. The interviewees included doctors, nurses, and administrative staff from
various departments. The interviews focused on personal experiences, perceptions of work culture, and

suggestions for improvement.

3.4 Data Analysis

3.4.1 Quantitative Data Analysis

The quantitative data was analyzed using SPSS (Statistical Package for Social Sciences) version 26.
Descriptive statistics, including means, standard deviations, and frequencies, were calculated for all variables.
Independent t-tests and one-way ANOV A were used to compare differences between private and public hospitals

across various work culture dimensions.
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3.4.2 Qualitative Data Analysis
The qualitative data from interviews was analyzed using thematic analysis. The interviews were

transcribed, coded, and analyzed to identify recurring themes and patterns related to work culture disparities.

3.5 Ethical Considerations
The research was conducted in compliance with ethical guidelines. Informed consent was obtained from
all participants, and confidentiality of responses was ensured. The study received approval from the Institutional

Ethics Committee of the University of Rajasthan.

4. Results

The results of the study are presented in two main sections: quantitative findings and qualitative findings.

4.1 Quantitative Findings

4.1.1 Demographic Profile of Respondents
Table 1 presents the demographic profile of the survey respondents.

Table 1: Demographic Profile of Respondents

Characteristic Private Hospitals (n=246) Public Hospitals (n=246)

Gender

Male 112 (45.5%) 128 (52.0%)

Female 134 (54.5%) 118 (48.0%)

Age Group

20-30 years 78 (31.7%) 62 (25.2%)

31-40 years 98 (39.8%) 87 (35.4%)

41-50 years 52 (21.1%) 68 (27.6%)

51+ years 18 (7.3%) 29 (11.8%)

Job Role

Doctors 72 (29.3%) 68 (27.6%)

Nurses 98 (39.8%) 112 (45.5%)

Administrative Staff 48 (19.5%) 42 (17.1%)

Other 28 (11.4%) 24 (9.8%)

Years of Experience

0-5 years 82 (33.3%) 68 (27.6%)
AT TRk TTReRTuT SIer Tarent
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6-10 years 76 (30.9%) 72 (29.3%)
11-15 years 52 (21.1%) 58 (23.6%)
16+ years 36 (14.6%) 48 (19.5%)

4.1.2 Work Culture Dimensions

The mean scores for various work culture dimensions were calculated and compared between private and

public hospitals using independent t-tests. Table 2 presents the results of this analysis.

Table 2: Comparison of Work Culture Dimensions between Private and Public Hospitals

Dimension Private Hospitals | Public Hospitals | t-value | p-value
Organizational Structure 3.82 (0.76) 3.14 (0.89) 8.94 <0.001
Employee Satisfaction 3.65 (0.82) 3.21(0.95) 5.67 <0.001
Work-Life Balance 3.28 (0.94) 2.87 (1.02) 4.76 <0.001

Career Development Opportunities 3.76 (0.79) 3.12 (0.97) 7.98 <0.001
Patient Care Quality 4.12 (0.68) 3.58 (0.86) 7.82 <0.001
Resource Allocation 3.89 (0.73) 2.96 (1.05) 11.65 | <0.001
Communication and Teamwork 3.72 (0.81) 3.35(0.92) 4.85 <0.001

Note: Values represent mean scores (standard deviation). The scale ranges from 1 (Strongly Disagree) to

5 (Strongly Agree).

The results show significant differences between private and public hospitals across all work culture dimensions.

Private hospitals consistently scored higher than public hospitals in all areas.

4.1.3 Employee Satisfaction Factors

To further explore the factors influencing employee satisfaction, a multiple regression analysis was

conducted. Table 3 presents the results of this analysis.

Table 3: Multiple Regression Analysis for Employee Satisfaction

Factor Private Hospitals | Public Hospitals
B (SE) B (SE)
Work Environment 0.32 (0.06)** 0.28 (0.07)**
Compensation 0.28 (0.05)** 0.35 (0.06)**
Career Growth Opportunities 0.25 (0.05)** 0.18 (0.06)*
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Work-Life Balance 0.22 (0.04)** 0.15 (0.05)*
Relationship with Colleagues 0.18 (0.04)** 0.22 (0.05)**
Job Security 0.12 (0.04)* 0.26 (0.05)**
R? 0.58 0.52
Adjusted R? 0.57 0.51
F-statistic 56.24%* 44.87**
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Note: *p < 0.05, **p <0.01
The regression analysis reveals that different factors contribute to employee satisfaction in private and
public hospitals. In private hospitals, work environment and career growth opportunities have a stronger

influence, while in public hospitals, compensation and job security are more significant factors.

Figure 1: Comparison of Work Culture Dimensions

Factors Influencing Employee Satisfaction

035
035 R Private Hospitais

s Public Hospitals

Beta Coethoere
e
.
o

0.00

Figure 2: Factors Influencing Employee Satisfaction
4.2 Qualitative Findings
The thematic analysis of interview data revealed several key themes related to work culture disparities

between private and public hospitals in Jaipur.

4.2.1 Organizational Hierarchy and Decision-making

Interviewees from public hospitals consistently mentioned a more rigid hierarchical structure and
centralized decision-making process compared to their counterparts in private hospitals. A senior doctor from a
public hospital stated:
"In our hospital, decision-making is often slow and bureaucratic. We have to go through multiple layers of
approval for even small changes, which can be frustrating at times."

In contrast, a department head from a private hospital noted:
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"We have a more flexible structure here. While there is a clear chain of command, we also encourage input from
all levels of staff in decision-making processes."
4.2.2 Resource Allocation and Infrastructure

The disparity in resource allocation and infrastructure between private and public hospitals emerged as a
significant theme. Many interviewees from public hospitals expressed frustration with the lack of modern
equipment and inadequate facilities. A nurse from a public hospital commented:

"We often struggle with outdated equipment and overcrowded wards. It makes providing quality care
challenging, despite our best efforts."
Private hospital staff, on the other hand, generally reported satisfaction with their resources and infrastructure.

An administrative staff member from a private hospital

stated:
"Our hospital invests heavily in the latest medical technology and maintains a high standard of

infrastructure. It definitely makes our job easier and improves patient care."

4.2.3 Work-Life Balance and Job Stress

Both private and public hospital employees reported challenges with work-life balance, but the nature of
these challenges differed. Public hospital staff often cited understaffing and high patient loads as major stressors.
A junior doctor from a public hospital shared:
"The sheer volume of patients we see daily is overwhelming. It's not uncommon to work extra hours without
compensation, which takes a toll on our personal lives."
While private hospital staff also reported high workloads, they were more likely to mention the pressure to meet
performance targets and maintain high patient satisfaction scores. A nurse from a private hospital explained:
"We have more manageable patient ratios, but there's constant pressure to maintain the hospital's reputation and

meet performance metrics. It can be quite stressful.”

4.2.4 Career Development and Training Opportunities

Interviewees from private hospitals generally reported more satisfaction with career development and
training opportunities compared to those from public hospitals. A doctor from a private hospital stated:
"Our hospital regularly organizes workshops and conferences. We're encouraged to attend international seminars
and pursue further specialization."
In contrast, a senior nurse from a public hospital noted:
"While we have some training programs, they are often infrequent and not as comprehensive as we'd like. Budget

constraints are usually cited as the reason."

4.2.5 Patient Care Approach
The approach to patient care emerged as another area of disparity. Public hospital staff often emphasized

their commitment to serving the community despite resource constraints. A doctor from a public hospital shared:
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"We see a much more diverse patient population, often from lower socio-economic backgrounds. Our focus is on
providing essential care to as many people as possible."

Private hospital employees, while also committed to patient care, noted a stronger emphasis on patient
satisfaction and personalized care. An administrative staff member from a private hospital commented:
"We strive to provide a hotel-like experience for our patients. Every aspect of their stay, from admission to
discharge, is carefully managed to ensure satisfaction."

These qualitative findings provide context and depth to the quantitative results, highlighting the complex

nature of work culture disparities between private and public hospitals in Jaipur.

5. Discussion
The findings of this study reveal significant disparities in work culture between private and public
hospitals in Jaipur across various dimensions. These differences have important implications for employee

satisfaction, patient care quality, and overall organizational effectiveness.

5.1 Organizational Structure and Decision-making

The study found that private hospitals in Jaipur tend to have more flexible organizational structures and
decentralized decision-making processes compared to public hospitals. This aligns with previous research by
Mishra and Mishra (2014), who identified hierarchical cultures as dominant in Indian public hospitals. The more
rigid structure in public hospitals can lead to slower decision-making and reduced employee empowerment,
potentially impacting both job satisfaction and operational efficiency.

The flexibility in private hospitals' organizational structures may contribute to their higher scores in
employee satisfaction and career development opportunities. This suggests that public hospitals could benefit
from adopting more flexible organizational structures and decentralizing some decision-making processes to

improve employee engagement and satisfaction.

5.2 Resource Allocation and Infrastructure

The stark contrast in resource allocation and infrastructure between private and public hospitals emerged
as a critical factor influencing work culture. Private hospitals' higher scores in resource allocation align with their
ability to invest in modern equipment and maintain better infrastructure. This disparity can significantly impact
the quality of care provided and the working conditions for healthcare professionals.

These findings are consistent with the study by Basu et al. (2012), which noted deficiencies in quality of
care in both private and public sectors in developing countries. However, our study suggests that in Jaipur, private
hospitals may have an advantage in terms of resources and infrastructure. This highlights the need for increased
investment in public healthcare infrastructure to bridge this gap and improve working conditions for public

hospital staff.

5.3 Employee Satisfaction and Work-Life Balance
The study revealed higher levels of employee satisfaction in private hospitals compared to public

hospitals. However, both types of institutions face challenges in maintaining work-life balance for their
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employees. The factors contributing to employee satisfaction differ between private and public hospitals, with
work environment and career growth opportunities being more influential in private hospitals, while
compensation and job security play a larger role in public hospitals.
These findings are partially consistent with the study by Purohit and Bandyopadhyay (2014), which identified
work environment and opportunities for professional growth as significant factors affecting job satisfaction
among public health professionals in India. However, our study highlights the different emphasis placed on these
factors in private versus public settings.

The challenges in work-life balance reported by staff in both types of hospitals, albeit for different
reasons, align with the findings of Sharma et al. (2016) regarding work-life balance issues among nurses in private
hospitals in Punjab. This suggests a need for both private and public hospitals to address work-life balance

concerns to improve employee well-being and job satisfaction.

5.4 Career Development and Training Opportunities

The disparity in career development and training opportunities between private and public hospitals is a
significant finding of this study. Private hospitals' higher scores in this dimension suggest that they place greater
emphasis on continuous professional development for their staff. This aligns with the global trend of private
healthcare institutions investing in employee development as a means of attracting and retaining talent (Jacobs et
al., 2013).
The limited career development opportunities in public hospitals, often attributed to budget constraints, present a
challenge for employee retention and skill development. This suggests a need for policy interventions to increase

funding for training and development programs in public hospitals.

5.5 Patient Care Approach

The different approaches to patient care observed in private and public hospitals reflect their distinct roles
in the healthcare system. Public hospitals' focus on providing essential care to a large, diverse patient population
aligns with their mandate to serve the community. In contrast, private hospitals' emphasis on patient satisfaction
and personalized care reflects their market-driven approach.
These differences in patient care approach contribute to the overall work culture disparities between private and
public hospitals. While both approaches have their merits, there may be opportunities for cross-learning between

the two sectors to improve overall healthcare delivery in Jaipur.

5.6 Implications for Healthcare Management
The findings of this study have several implications for healthcare management in Jaipur and potentially
in other Indian cities:
1. Public hospitals could benefit from adopting more flexible organizational structures and decentralized
decision-making processes to improve employee satisfaction and operational efficiency.
2. Increased investment in public healthcare infrastructure is necessary to bridge the resource gap between

private and public hospitals and improve working conditions for public hospital staff.
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3. Both private and public hospitals need to address work-life balance issues, albeit through different
strategies tailored to their specific challenges.

4. There is a need for policy interventions to increase funding for training and development programs in
public hospitals to enhance career development opportunities for staff.

5. Cross-learning opportunities between private and public hospitals should be explored to improve patient

care approaches and overall healthcare delivery.

6. Conclusion

This study provides a comprehensive analysis of work culture disparities between private and public
hospitals in Jaipur, India. The findings reveal significant differences across various dimensions of work culture,
including organizational structure, resource allocation, employee satisfaction, career development opportunities,
and patient care approaches.
Private hospitals generally scored higher across most work culture dimensions, particularly in areas such as
resource allocation, employee satisfaction, and career development opportunities. However, both private and
public hospitals face challenges in maintaining work-life balance for their employees, albeit for different reasons.

The study highlights the complex interplay of factors contributing to these disparities, including
organizational structures, resource availability, and the distinct roles of private and public hospitals in the
healthcare system. These findings have important implications for healthcare management and policy in Jaipur
and potentially in other Indian cities.
To address these disparities and improve overall healthcare delivery, the following recommendations are
proposed:

1. Implement more flexible organizational structures and decentralized decision-making processes in public

hospitals.
Increase investment in public healthcare infrastructure to bridge the resource gap with private hospitals.
Develop tailored strategies to address work-life balance issues in both private and public hospitals.

Enhance funding and opportunities for training and career development in public hospitals.

-

Foster cross-learning and collaboration between private and public hospitals to improve patient care
approaches.

6. Conduct regular assessments of work culture in healthcare institutions to identify areas for improvement
and track progress over time.

These recommendations aim to create a more balanced and effective healthcare system in Jaipur,

improving both employee satisfaction and patient care quality across private and public hospitals.

Limitations and Future Research

This study has several limitations that should be considered. First, the research focused on hospitals in
Jaipur, and the findings may not be generalizable to other cities or regions in India. Future research could expand
the geographical scope to provide a more comprehensive understanding of work culture disparities in Indian

healthcare.
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Second, the study relied on self-reported data, which may be subject to biases. Future studies could
incorporate objective measures of work culture and organizational performance to complement self-reported data.
Lastly, while this study identified disparities in work culture, it did not explore the long-term impacts of these
disparities on healthcare outcomes. Longitudinal studies examining the relationship between work culture and
healthcare quality, patient outcomes, and employee retention would provide valuable insights for healthcare
management and policy.

Despite these limitations, this study contributes significantly to the understanding of work culture

disparities in Indian healthcare settings and provides a foundation for future research in this area.
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Abstract

As environmental and social issues mount, a major shift is underway from profit-centric business models
to sustainable models benefitting people, communities, and nature. This paper outlines an overarching blueprint
for transitioning towards sustainability across industries. Tactics include embedding environmental/social value
alongside profits, creative systems thinking, multi-stakeholder models, social entrepreneurship, B Corps,
regenerative business principles, and adopting standards like the UN Sustainable Development Goals. Innovative
case studies are analyzed in renewable energy, organic agriculture, eco-tourism and sharing economy firms.
Tables and graphs depict projected growth in ethical consumer spend, sustainability hiring, and enhanced revenue
generated by sustainable businesses over the next decade. Ultimately, business leaders must evolve from ‘creators

of climate change’ to ‘catalysts of climate solutions’.

Keywords: UN Sustainable Development Goal, climate change, Sustainable Business Models, Social

Responsibility

1. Introduction
The mounting climate crisis, biodiversity losses, and water scarcity coupled with rising social inequality
and record displacement present an existential threat to civilization (IPCC, 2022; WHO, 2020; UN, 2022). As the
world seeks to transition to a sustainable future, business and industry play a pivotal role (UNGC, 2020). This
paper outlines frameworks, innovative models, standards and tactics to guide businesses in transitioning from
extractive profit-centered models causing environmental/social harm, to sustainable models enhancing prosperity

for people and the planet.
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2.The Current Landscape:

Environmental/Social Issues and Shifting Societal Expectations of Business Key issues like climate
change, nature loss, water scarcity, and inequality (Appendix A) signal the need to rapidly reform business models
(IPCC, 2022; IPBES, 2019; UN, 2022). Studies show the public increasingly expects businesses to drive social
and environmental change, not just economic growth (Globescan, 2020). Meanwhile, policymakers call for
binding regulations on environmental/social governance and disclosure (Carney, 2022). Clear pressure for
business model transformation emerges against a backdrop of ecological catastrophe and shifting societal

expectations demanding urgent action and accountability.

SUSTAINABLE BUSINESS MODEL

Key Features

i
‘c/
Sustainable

"o} Business Model .g.

nformation
Technology

Organizationw

Values

Fig 1 Sustainable Business Models

3. The Case for Sustainable Business Models

3.1 Defining Sustainable Business Models:

3.1.1 Key Concepts and Frameworks

According to Schaltegger et al. (2016), sustainable business models take into account other factors in
addition to economic viability, such as the production of social and environmental value. When it comes to
envisioning company aims that go beyond profits, such models are in accordance with notions such as
sustainability as a business, triple bottom line finance circular economy principles, creation of mutually beneficial
value, and social entrepreneurship (Elkington, 1994; Mike Porter coupled with Kramer, 2011; Geissdoerfer as
well as 2020).

3.2 Growth Projections and Emerging Opportunities
Consumer spend projections, growth rates for sustainability hiring/reporting and enhanced revenue
generated by sustainable business models displayed in Table 1, Graphs 1-2 reveal a $30 trillion market

opportunity in transitions towards sustainability over the next decade (Nielsen, 2018; KPMG, 2020; HBR, 2021).
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Table 1: Projected growth rates in ethical/sustainable consumer spending 2022-2032

Year Projected Ethical Consumer Spend (trillion USD)

2022 55
2025 73
2027 102
2030 15.7
2032 304

Source: Nielsen Report on Sustainable Shoppers, 2018
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Source: Weinreb Group Report: The Rise of the Chief Sustainability Officer, 2022

3.3 Making the Business Case for Sustainability
Studies reveal sustainable business models unlock major revenue opportunities while reducing costs and
future-proofing against environmental regulation, as shown in Table 2. The research makes a compelling business

case for sustainability across sectors.
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Fig 2 Sustainable business model innovation

Table 2: Studies on Greater Revenue/Savings Generated by Sustainable Businesses

Study Findings

Businesses with sustainability programs outperform competition by 20% in terms of stock price

Study 1 . .
and profitability (Eccles & Serafeim, 2013)

Study 2 Companies in climate transition generate an extra $2.1 trillion in revenues by 2050 (ITUC, 2021)

Circular business models reduce material costs by 25% via better design and reuse (Accenture,

Study 3
2014)

4. Innovative Models and Case Studies Across Industries
4.1 Renewable Energy and Clean Technology

The renewable sector expands access to clean electrification while spurring innovation for localized,
smart energy systems (REN21, 2022). Case studies like decentralised microgrid firms, affordable solar companies
closing energy access gaps and Al-optimised smart grid technology showcase models driving the new energy

economy (Appendix B).

4.2 Regenerative Agriculture and Organic Food Systems

Regenerative agriculture enhances soil health, biodiversity and smallholder farmer livelihoods (Rhodes,
2022). Example models include food cooperatives connecting consumers directly with farmers for fair pricing,
blockchain-verified sustainable sourcing in complex supply chains and startups with protocols measuring

regenerative impact (Appendix C).

4.3 Ecotourism
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Ecotourism offers environmentally responsible travel supporting local communities (Das & Chatterjee,
2015). Illustrative case studies feature operators curating immersive nature experiences protecting endangered

habitats and travel platforms channeling tourism revenues to conservation and poverty alleviation (Appendix D).

4.4 Sharing Economy Platforms

Shared usage models maximize resource efficiency by increasing asset utilization via digital platforms.
Carsharing, peer-to-peer lending, clothing resale, crowdsourced funding for sustainable agriculture projects and
the broader circular economy space demonstrate a diverse array of models tailored for sustainability (Cheng &
Fang, 2021).

4.5 B-Corps and Social Enterprises

B-corps constitute hybrid organizations with binding environmental/social governance baked into their
legal structure alongside profit obligations (Honeyman, 2014). Case profiled include a migrant refugee
employment agency, a healthcare enterprise offering quality affordable care in rural regions and a startup enabling

wider clean technology access via leased modular solutions.

4.6 Businesses Integrating UN Sustainable Development Goals

Firms creatively integrate the UN SDGs across strategy and operations as a comprehensive sustainability
framework respecting planetary boundaries (Appendix E). Examples include an Ecuadorian global bank aligning
all lending/financing against the SDGs, a French personal care company reinventing product formulas adhering
to SDG guidelines on responsible sourcing and production and an Indian textile manufacturer setting a 2030 net

zero timeline aligned with the Paris Climate Agreement.

5. A Blueprint for Developing Sustainable Business Models
5.1 Embedding Environmental and Social Value Creation Alongside Profits

As per Table 3, tactics like formally defining a bold purpose and vision statement on sustainability,
creatively reframing decision frameworks beyond purely financial rationale to include social and environmental
considerations and proactively publishing integrated profit/planet reporting help embed sustainability alongside

economic obligations (Bocken et al., 2013).

Table 3: Tactics for formally integrating sustainability into business models and decision-making

frameworks

Tactic Description

Articulate bold purpose/vision statements explicitly outlining commitment to environmental and

Tactic 1 . _
social stewardship
Tactic 2 Expand decision tools/reporting integrating financial, social, and ecological factors using
actic
integrated accounting methodologies
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Tactic 3 Set public targets on priority areas like carbon neutrality, circular resource usage, responsible
actic
sourcing aligning to global frameworks

5.2 Multi-Stakeholder Models with Diverse Perspectives

Engaging diverse stakeholders across value chains, from local communities to NGOs fosters

collaborative, holistic solutions attuned to multi-dimensional sustainability considerations, as shown in Table 4
(Abdelkafi & Tauscher, 2016).

Table 4: Stakeholder engagement tactics enhancing sustainability perspectives

Tactic Description
Tactic 1 Community consultations capturing concerns, often excluded from business decisions
) Multi-stakeholder innovation networks pooling collective intelligence across profit/non-profit
Tactic 2 croups
Tactic 3

External advisory panels with cross-sector experts assessing plans and progress

5.3 Creative Systems Thinking and Problem Solving
Leveraging creative techniques like biomimicry, design thinking and futures visioning expands solution

horizons beyond incremental improvements towards radically sustainable possibilities illustrated in Table 5
(Bocken et al, 2013).

Table 5: Creative innovation tactics for sustainable business model design

Tactic Description
Tactic 1  Biomimicry workshops translating nature’s patterns into business model analogues
Tactic2 Immersive visioning labs exploring future scenarios aligned with science-based targets
Tactic 3

Innovation spaces for open-ended experiential group flow states enabling quantum model shifts

5.4 Adopting Responsible Production and Sourcing Standards
Voluntary standards offer comprehensive guidelines and auditing mechanisms for establishing

sustainability across complex supply chains, as Table 6 shows (UNFSS, 2021).

Table 6: Widely adopted global standards on responsible production and sourcing
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Standard Description
Standard 1  Fairtrade - ensures ethical sourcing and livelihoods for marginalized producers
Standard 2 FSC/MSC Certification - promotes biodiversity & ecological health in commodity supply chains

Standard 3 B Corp Assessment - 3rd party measurement of social and environmental performance

5.5 Leveraging Sustainability Measurement, Accounting and Reporting Frameworks
As per Table 7, emerging measurement frameworks like Life Cycle Analysis, Natural Capital
Accounting, Carbon Accounting and Integrated Reporting benchmark sustainability performance across social

and ecological parameters over time and offer robust mechanisms for disclosure now mandated by policymakers

(GRI, 2022).

Table 7: Key global measurement, accounting and reporting frameworks assessing sustainability

Framework Description

Life Cycle Analysis - models cradle-to-grave environmental footprints across product/service

Framework 1
lifecycles

Natural Capital Accounting - quantifies business dependencies/impacts on ecosystems and

Framework2
biodiversity

Carbon Accounting - calculates overall greenhouse gas (GHG) emissions across direct and

Framework3 = .
indirect operations

5.6 Considering Radical New Possibilities: Are Extractive Models Obsolete?

Ultimately, innovating beyond low hanging fruit of efficiency gains or PR-friendly incremental
improvements invites re-conceptualizing business at more profound levels. Table 8 shows concepts oriented
around healing historical exploitation that provocatively question capitalist assumptions

Table 8: Emerging models challenging core tenants of capitalism
Model Description

Model 1  Doughnut Economics - calls for business models circumscribed by social and planetary boundaries

Post Growth Economics - questions the premise of endless material consumption growth on a finite

Model 2
planet

Model 3 Solidarity Economy - centers communal cooperation challenging competition and individualism
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The Leadership Imperative: Evolution From 'Businesses of Climate Change' to 'Businesses for Climate
Solutions'

With environmental breakdown threatening civilization itself, business leaders must embrace radical
responsibility in evolving from bystanders and perpetrators creating climate change to catalysts courageously
leading climate solutions. Policy lags behind both scientific imperatives and public opinion in addressing
interconnected environmental/social crises. Businesses worldwide thus face a historic leadership opportunity to
rapidly transition to sustainable models benefitting people and planet. Those proactively embracing systems
change will flourish amidst imminent sustainability disruption, while extractive laggards risk facing furious

stakeholders and financial ruin.

6 Conclusion and Final Remarks

This paper outlined an overarching blueprint on sustainable business model innovation spanning creative
frameworks, global standards, measurement tools and pioneering case studies across sectors. As the world seeks
to urgently transition amidst ecological emergency and shifting societal expectations, business and industry play
a pivotal role in driving systems change for people and planet over profits. Those leaders championing bold
regenerative models will shape the future for generations to come. With no time left to waste, all stakeholders
across civil society must collaborate in good faith spirit to transition to a truly sustainable civilization. Our

collective future depends on it.
Appendix A - Key Environmental and Social Issues
Table Al. Observed and Projected Climate Change Impacts

Impact Area Observed Changes Projected Future Changes

- 1.1°C warming since pre-industrial - 1.5°C warming between 2030-2052 if

Global Temperatures ) o .
era (IPCC, 2021) high emissions scenario (IPCC, 2021)

- 16-21 cm rise since 1900 (IPCC, - 28-55 cm rise by 2100, could be higher
2021) with Antarctic ice sheet loss (IPCC, 2021)

Sea Level Rise

- Heatwaves, floods, wildfires - More frequent and intense heatwaves,
Extreme Weather  increases over the past 50 years precipitation events and tropical storms at
(WMO, 2022) 1.5°C/2°C warming (IPCC, 2021)

Table A2. Biodiversity Loss and Species Extinctions

Impact Area Observed Changes Projected Future Changes

Species - Average around 25% decrease in monitored - 1 million species threatened with

Extinctions  wildlife populations since 1970 (WWF, 2020) extinction globally (IPBES, 2019)
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. - 178 million hectares of forest lost since 1990 - 230 million hectares projected loss by
Deforestation
(FAO, 2020) 2050 at current rates (WWF, 2021)

- 50% of reefs lost globally since the 1950s - Further 70-90% loss at 1.5°C warming;
(IPBES, 2019) 99% loss at 2°C warming (IPCC, 2018)

Coral Reefs

Appendix B - Renewable Energy Case Studies
Table B1. Example Models in Renewable Energy and Clean Technology

Category Business Model Impact
Energy )
A - Pay-as-you-go home solar systems (M-KOPA) - Clean energy for low-income households
ccess

- Leased modular power solutions for refugee ) ) . .
. - Displaced community electrification
camps (Powerhive)

- Blockchain-enabled local energy trading
Microgrids  platforms optimize decentralized renewable grids - Support decentralized renewable energy
(Powerledger)

- Community-owned village mini grid enterprises ) . )
- Local ownership for rural electrification
(OMC Power)

. - Al optimizing renewable energy integration and o . o .
Smart Grids ) ) - Maximizes grid flexibility and stability
forecasting (Google Deepmind)

Appendix C - Regenerative Agriculture Case Studies
Table C1. Example Models in Regenerative Agriculture and Sustainable Food Systems

Category Business Model Impact

. - Blockchain providing end-to-end transparency in ) ) ) )
Traceability _ _ - Verify ethical sourcing claims
complex commodity supply chains (Provenance)

) - Platform for food cooperatives linking consumers ) o o
Cooperatives ) ) - Fair farmer livelihoods & food pricing
directly with regional farmers (Open Food Network)

- Startup with comprehensive measurement ) _
- Quantify soil health, carbon

Metrics protocols quantifying regenerative impact (Terra ]
) sequestration, etc.
Genesis)
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Appendix D - Ecotourism Case Studies

Table D1. Example Models in Community-Centered Ecotourism

Category Business Model Impact
Community- - Locally managed conservation tourism - Funds local schools, hospitals &
Owned protecting gorilla habitat in Rwanda environmental education

- Adventure operator with leadership training - Career opportunities for disadvantaged

Impact Travel

empowering marginalized youth youth
Contribute-to- - Travel platform funding mangrove restoration - Channel tourism revenues to
Protect Models  protecting shorebird habitat conservation

Appendix E - Sustainable Development Goal Integration

Table E1. Example Integration of UN Sustainable Development Goals by Industry

Industry Company SDG Integration Example

- All corporate lending evaluated against contributing to

Banking - Banco Pichincha (Ecuador)

relevant SDGs

Personal - Product formulas reimagined to uphold SDGs on responsible

- L’Oreal (France)

Care production

- Net zero emissions target for 2030 set aligned with Paris

Textiles - Arvind Limited (India)
Climate Agreement
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Abstract

This study investigates the evolution of LGBTQIA+ identities through the intersecting lenses of social,
cultural, and personal influences, focusing on how these factors shape both identity formation and expression.
The research aims to understand how diverse identities within the LGBTQIA+ spectrum interact with variables
such as race, gender, socioeconomic status, and cultural background to influence the development and
communication of sexual orientation and gender identity. A mixed-methods approach was employed, gathering
data from a sample of 500 individuals through quantitative surveys measuring identity milestones, societal
attitudes, and community connectedness as well as qualitative interviews exploring individual experiences and
the contextual factors shaping them. Findings reveal significant correlations between intersecting identities and
key identity milestones, with cultural background, socioeconomic conditions, and community support playing
essential roles in how LGBTQIA+ identities are experienced and expressed. Qualitative insights highlight that
cultural norms and access to supportive communities strongly impact identity development, influencing both the
challenges faced and the resilience fostered. Ultimately, the study emphasizes the complex, layered nature of
LGBTQIA+ identities, advocating for more nuanced, inclusive frameworks in understanding sexual and gender
diversity. These insights offer valuable implications for policy, support services, and future research aimed at

fostering inclusivity and resilience within LGBTQIA+ communities.

Keywords: LGBTQIA+ identities, intersectionality, identity expression, cultural influence, community support

1. Introduction
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In recent years, the terrain of sexual and gender identities has seen notable change. The acronym
LGBTQIA+ (Lesbian, Gay, Bisexual, Transgender, Queer/Questioning, Intersex, Asexual, and others) stands for
a spectrum of identities that are developing and growing. The intricacy of how these identities are created,
expressed, and interact with other facets of a person's life increases as society knowledge and acceptance of many
sexual orientations and gender identities rises.

Kimberlé¢ Crenshaw ( 1989) first used the term intersectionality, which offers a vital framework for
comprehending how several social categorizations—race, class, and gender—interact to produce special
experiences of discrimination or privilege. Given LGBTQIA+ identities, this idea is especially pertinent since
people negotiate not only their sexual orientation and gender identification but also how they interact with other
facets of their life.

With an eye toward intersectionality and expression, this paper seeks to investigate the development of
LGBTQIA+ identities. We want to give a more complete knowledge of the several experiences within the
LGBTQIA+ community by analysing how several elements, including age, colour, socioeconomic level, and
cultural background interact with sexual orientation and gender identity.
Our research questions are as follows:

1. How do intersecting identities influence the formation and expression of LGBTQIA+ identities?

2. What are the key factors that contribute to changes in LGBTQIA+ identity over time?

3. How do societal attitudes and cultural contexts shape the expression of LGBTQIA+ identities?

4. What role does community support play in the development and expression of LGBTQIA+ identities?

2. Literature Review
The study of LGBTQIA+ identities has evolved significantly over the past few decades, moving from
pathologizing approaches to more affirmative and inclusive frameworks. This section provides an overview of

key literature in the field, focusing on intersectionality, identity formation, and expression.

2.1 Intersectionality and LGBTQIA+ Identities

Understanding LGBTQIA+ experiences now depends much on the idea of intersectionality. Originally
written on intersectionality in relation to race and gender, Crenshaw's (1991) work on gender identity and sexual
orientation has been added to Parent et al. (2013) contend that as an intersectional approach lets one study how
several identities interact and affect one another, it is essential for grasping the complexity of LGBTQIA+ life.

LGBTQ people who have several marginalised identities generally have particular difficulties and
pressures, according to McConnell et al. (2018). Their research made clear how compounded feelings of
discrimination and minority stress might result from the junction of sexual orientation with race and

socioeconomic level.

2.2 Identity Formation and Development
From straight-forward stage models to more flexible and multidimensional approaches, theories of

LGBTQIA+ identity development have changed Early theory on the process of coming out and embracing one's
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sexual orientation came from Cass's (1979) powerful six-stage model of homosexual identity development. More
recent studies, however, have questioned and built upon this paradigm.
D'Augelli's (1994) lifespan approach to sexual orientation development stressed the importance of social settings
and the continuous character of identity development. This paradigm acknowledges that people could travel back
and forth between several phases of identity development over their lives.

Reviewing several models of sexual orientation and gender identity development, Bilodeau and Renn
(2005) underlined the need of strategies that consider the variety of experiences among the LGBTQIA+ group.
They underlined the need of taking cultural variations and the effect of society opinions on the development of

identity.

2.3 Expression of LGBTQIA+ Identities

Many studies have focused on the ways LGBTQIA+ people present their identities. Work on stigma and
identity management by Goffman (1963) offers a basic framework for comprehending how people negotiate the
revelation and concealment of stigmatised identities.

Examining the idea of visibility management among LGBT kids, Lasser and Tharinger (2003)
highlighted the strategic choices people make about when, when, and how to show their sexual orientation or
gender identity. Their studies underlined how much context shapes these choices.

More lately, research on LGBTQIA+ identity expression has looked at the part social media and online groups
play. Particularly for young people who might not have access to encouraging offline networks, Craig and

Mclnroy (2014) found that online platforms offer vital venues for identity inquiry and expression.

2.4 Cultural and Societal Influences

Cultural and social elements greatly affect how LGBTQIA+ people express and grow in their identities.
In 2009, Adamczyk and Pitt carried out a cross-national study showing how diverse cultural settings affect society
attitudes towards homosexuality, therefore impacting individual experiences and identity expression.
Examining the impact of race and ethnicity on the coming-out process among LGB youth, Rosario et al. (2004)

found that family dynamics and cultural values greatly shape identity development and expression.

2.5 Community Support and Resilience

Studies on the value of community support in promoting resilient LGBTQIA+ identity formation have
repeatedly proven Meyer's (2003) minority stress model emphasises how community connectedness could act as
a shield against the harmful effects of discrimination and stigma.
Connection to LGBTQ communities was linked, according to Frost and Meyer (2012), to more psychological
well-being among LGB people. Their studies focused on the part community plays in validating identities,

supporting social change, and creating a feeling of belonging.

2.6 Gaps in the Literature
Although the body of current studies offers insightful analysis of LGBTQIA+ identities, certain areas

demand more research. First, given the framework of LGBTQIA+ experiences, more intersectional methods
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examining how several identities interact and influence one another are desperately needed. Second, the fast
development of language and identities inside the LGBTQIA+ community calls for constant study to record these
developments and their consequences. In LGBTQIA+ research, more varied and representative samples are
ultimately needed—especially including people from under-represented racial, ethnic, and socioeconomic
backgrounds.

Using an intersectional framework, looking at a varied sample of participants, and investigating how

LGBTQIA+ identities change and are expressed in different settings, this study seeks to fill in these voids.

3. Methodology

With an eye towards intersectionality and expressiveness, this mixed-methods study examined the
development of LGBTQIA+ identities. To offer a complete knowledge of the several elements influencing
LGBTQIA+ identity development and expression, the study design blends qualitative interviews with quantitative

questionnaires.

3.1 Participants

Using LGBTQIA+ community organisations, social media channels, and snowball sampling, 500 people
in all were gathered for the quantitative aspect of the study. Care was taken to guarantee a varied sample in respect
to age, colour, ethnicity, socioeconomic level, and geographic region. Participants have to be self-identifying
members of the LGBTQIA+ community and at least eighteen years old.
A sample of fifty respondents from the poll was chosen for the qualitative component to guarantee representation

of many intersecting identities and experiences.

3.2 Measures
3.2.1 Quantitative Measures
The quantitative survey included the following measures:

1. Demographic Information: Age, race/ethnicity, gender identity, sexual orientation, education level,
income, and geographic location.

2. Intersecting Identities Scale (IIS): A 20-item scale developed for this study to assess the salience and
interaction of various identity categories (e.g., "My racial identity influences how I express my sexual
orientation").

3. LGBTQIA+ Identity Milestones Questionnaire (LIMQ): A 15-item questionnaire measuring key
milestones in LGBTQIA+ identity development (e.g., age of first awareness, first disclosure).

4. Identity Expression and Concealment Scale (IECS): A 25-item scale measuring the degree to which
individuals express or conceal their LGBTQIA+ identity in various contexts (e.g., family, work, public
spaces).

5. Perceived Societal Attitudes Scale (PSAS): A 10-item scale assessing participants' perceptions of societal

attitudes towards LGBTQIA+ individuals in their cultural context.
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6. Community Connectedness Scale (CCS): A 12-item scale measuring the degree of connection and

involvement with LGBTQIA+ communities.

3.2.2 Qualitative Measures
Semi-structured interviews were conducted with the subset of 50 participants. The interview guide

included questions on:

1. Personal narratives of identity development and evolution

2. Experiences of intersectionality and how multiple identities interact

3. Factors influencing identity expression in different contexts

4. Perceived changes in societal attitudes and their impact on identity

5

The role of community support in identity development and expression

3.3 Procedure

The quantitative survey was sent online via a secure portal. Before answering the about thirty to forty-
five minute survey, participants gave informed consent.
Depending on the participant's inclination and location, interviews for the qualitative component were done either
in person or by video conference. Every interview ran between sixty and ninety minutes and was audio recorded

with participant permission.

3.4 Data Analysis

3.4.1 Quantitative Analysis

SPSS allowed quantitative data analysis. Calculated for every variable were descriptive statistics.
Relationship between continuous variables were investigated using Pearson correlations. The factors of identity
expression and concealment were investigated using multiple regression analysis. Different demographic groups

were compared using a sequence of ANOVAs.

3.4.2 Qualitative Analysis

Thematic analysis—braun & Clarke, 2006—was used to examine qualitative material NVivo software
helped to code the verbatim transcribed interviews. The coding procedure consisted in first open coding then in
the construction of subject categories. To guarantee inter-coder correctness, two researchers separately assigned

a selection of transcripts codes.

3.5 Ethical Considerations
To protect confidentiality, all data were anonymized, and participants were assigned pseudonyms for

qualitative data reporting.

4. Results
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The findings of this study shed light on the complicated interaction among elements influencing the
development and expression of LGBTQIA+ identities. Arranged around the research topics of the study, this part

offers the results of the quantitative and qualitative analyses.

4.1 Demographic Characteristics

Table 1: Demographic Characteristics of Participants (N = 500)

Characteristic n %
Age
18-24 125 25.0%
25-34 175 35.0%
35-44 100 20.0%
45-54 60 12.0%
55+ 40 8.0%
Race/Ethnicity
White 250 50.0%
Black 75 15.0%
Hispanic/Latino 80 16.0%
Asian 60 12.0%
Multiracial/Other 35 7.0%
Gender Identity
Cisgender Woman 180 36.0%
Cisgender Man 150 30.0%
Transgender Woman 40 8.0%
Transgender Man 35 7.0%
Non-binary/Genderqueer 95 19.0%
Sexual Orientation
Lesbian 110 22.0%
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Gay 120 24.0%
Bisexual 100 20.0%
Pansexual 60 12.0%
Asexual 30 6.0%
Queer 80 16.0%

4.2 Intersectionality and LGBTQIA+ Identity Formation
4.2.1 Quantitative Findings
Analysis of the Intersecting Identities Scale (IIS) revealed significant correlations between various
identity categories and aspects of LGBTQIA+ identity formation.
Table 2: Correlation Matrix of Intersecting Identities and LGBTQIA+ Identity Measures

Variable 1 2 3 4 5 6

1. Race/Ethnicity -

2. Gender Identity | .12* -

3. Sexual Orientation | .08 15%* -

4. SES 22%% | 10% | .05 -

5. Age of Awareness | .18%* | 25%% | 20%* | [15% -

6. Age of Disclosure | .24%* | 30%* | 25%% | 20%* | 45%* | -

*p <.05, ¥*p < .01

The results indicate significant relationships between various intersecting identities and key milestones
in LGBTQIA+ identity development. Notably, race/ethnicity and gender identity showed stronger correlations
with age of awareness and age of disclosure compared to sexual orientation alone.
Multiple regression analysis was conducted to examine predictors of identity milestones.

Table 3: Multiple Regression Analysis Predicting Age of First Disclosure

Predictor B |[SEB B P

Race/Ethnicity | 1.52 | 0.42 | .18 | <.001

Gender Identity | 2.10 | 0.38 | .25 | <.001

Sexual Orientation | 1.35 | 0.45 | .14 | .003
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SES 095 0.36 | .12 | .009

R? = .24, F(4, 495)=38.92, p <.001
The model accounted for 24% of the variance in age of first disclosure. Gender identity emerged as the

strongest predictor, followed by race/ethnicity.

4.2.2 Qualitative Findings
Thematic analysis of the interview data revealed several key themes related to intersectionality and
identity formation:

1. Cultural Influences: Many participants described how their cultural background shaped their
understanding and expression of LGBTQIA+ identity. For example, a 28-year-old Latina lesbian
participant stated: "Growing up in a traditional Mexican family, it took me longer to come to terms with
my sexuality. The cultural expectations around gender roles and family made it challenging to express
my true self."

2. Intersecting Marginalized Identities: Participants with multiple marginalized identities often reported
more complex identity formation processes. A 35-year-old Black transgender woman shared: "Being
Black and trans means I'm constantly navigating multiple layers of discrimination. It's not just about my
gender identity or my race; it's about how they intersect and create unique challenges."

3. Socioeconomic Factors: Several participants highlighted how socioeconomic status influenced their
access to resources and support during identity formation. A 42-year-old working-class gay man
explained: "I didn't have access to LGBTQ resources or supportive spaces growing up. It wasn't until I

moved to the city for work that I could really explore my identity and connect with the community."

4.3 Factors Contributing to Changes in LGBTQIA+ Identity Over Time
4.3.1 Quantitative Findings

Analysis of the LGBTQIA+ Identity Milestones Questionnaire (LIMQ) revealed patterns in how
identities evolved over time. Figure 1 illustrates the average ages at which participants reported key identity
milestones.

Average Ages of LGBTOIA+ Identity Milestones

Avorage Age
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Figure 1: Average Ages of LGBTQIA+ Identity Milestones
The data show a general progression from initial awareness to identity acceptance, with significant

variability across the sample.

4.3.2 Qualitative Findings
Interview data provided insights into factors contributing to identity changes over time:

1. Exposure to LGBTQIA+ Representation: Many participants cited increased visibility of LGBTQIA+
individuals in media and society as a catalyst for identity exploration. A 31-year-old non-binary
participant shared: "Seeing more diverse gender representations in the media helped me realize that I
didn't have to fit into the binary. It gave me the language to understand and express my identity."

2. Life Transitions: Major life events often prompted reassessment of identity. A 48-year-old bisexual
woman explained: "After my divorce, I allowed myself to explore attractions I had suppressed for years.
It was like a second coming out in my 40s."

3. Evolving Language and Concepts: Participants frequently mentioned how new terms and concepts
influenced their identity understanding. A 22-year-old pansexual participant noted: "Learning about
pansexuality helped me find a label that better fit my experience. Before that, I struggled to articulate my

attractions within the binary of gay or straight."

4.4 Societal Attitudes and Cultural Contexts

4.4.1 Quantitative Findings
Analysis of the Perceived Societal Attitudes Scale (PSAS) revealed variations in how participants
perceived societal acceptance across different contexts. Figure 2 illustrates the mean scores for perceived

acceptance in various settings.

Perceived Sccistal Acceptance in Ddferant Contexts
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Figure 2: Perceived Societal Acceptance in Different Contexts

The results indicate higher perceived acceptance among friends and family compared to religious

communities and at the national level.

4.4.2 Qualitative Findings

Thematic analysis of interview data revealed nuanced perspectives on societal attitudes:
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1. Generational Differences: Many participants noted significant differences in acceptance across
generations. A 55-year-old gay man reflected: "The change in attitudes over my lifetime has been
remarkable. Young people today are so much more accepting and fluid in their understanding of sexuality
and gender."

2. Geographic Variations: Participants often described how attitudes varied between urban and rural areas.
A 29-year-old lesbian from a rural background shared: "Moving to the city was like entering a different
world. Suddenly, I could be open about my identity without fear of backlash."

3. Institutional Discrimination: Despite perceiving increased social acceptance, many participants
highlighted ongoing institutional challenges. A 37-year-old transgender man explained: "While my
friends and family are supportive, I still face discrimination in healthcare and employment. There's a

disconnect between social progress and institutional policies."

4.5 Role of Community Support

4.5.1 Quantitative Findings
Analysis of the Community Connectedness Scale (CCS) revealed significant correlations with other
measures of identity and well-being. Table 4 presents these correlations.

Table 4: Correlations between Community Connectedness and Other Measures

Measure Correlation with CCS
Identity Expression (IECS) S52%*
Identity Acceptance A48**
Psychological Well-being A45%*
Resilience 3%

**p <.01
The results indicate that stronger community connectedness is associated with greater identity expression,

acceptance, psychological well-being, and resilience.

4.5.2 Qualitative Findings
Interview data highlighted several themes related to community support:

1. Safe Spaces: Many participants emphasized the importance of LGBTQIA+-specific spaces for identity
exploration and expression. A 26-year-old queer participant shared: "Finding queer spaces was
transformative. It was the first time I felt I could truly be myself without judgment."

2. Mentorship: Several participants mentioned the value of mentorship from older LGBTQIA+ individuals.
A 20-year-old transgender woman explained: "Connecting with older trans women who had transitioned

years ago gave me hope and guidance. Their stories helped me navigate my own journey."

W I ATHTISTeR T9T{<heRTuT T8l TsreRT

(Indian Social Empowerment Research Journal) Page | 35



‘T T |THTINTSR TITIRRERTUT IET UTIehT’ ISSN :3049-334X
(Indian Social Empowerment Research Journal) g 01, ik 01 Toder - fedaw 2024

3. Online Communities: For many participants, especially those in less accepting environments, online
communities provided crucial support. A 33-year-old asexual participant noted: "The online ace
community was where I first learned about asexuality. It helped me understand my experiences and feel

less alone."

5. Discussion
This study provides a comprehensive examination of the evolution of LGBTQIA+ identities, highlighting
the complex interplay of intersectionality, societal attitudes, and community support in shaping identity formation

and expression.

5.1 Intersectionality and Identity Formation

The quantitative and qualitative results consistently demonstrate the significant impact of intersecting
identities on LGBTQIA+ identity formation. The strong correlations between race/ethnicity, gender identity, and
key identity milestones underscore the need for an intersectional approach in understanding LGBTQIA+
experiences. This aligns with previous research by McConnell et al. (2018), who found that individuals with
multiple marginalized identities face unique challenges in identity development.

Rich context for these statistical correlations is provided by the qualitative results, which show how
cultural background, socioeconomic level, and other identity variables affect the process of coming to terms with
and communicating LGBTQIA+ identities. These findings show the continuous importance of race and ethnicity
across several LGBTQIA+ identities, hence extending the work of Rosario et al. ( 2004) on their impact on the

coming-out process.

5.2 Identity Evolution Over Time
The analysis of identity milestones reveals a general pattern of identity development that aligns with
previous stage models (e.g., Cass, 1979) but also highlights the non-linear and ongoing nature of identity
formation. The qualitative data, in particular, support D'Augelli's (1994) lifespan approach, showing how identity
can continue to evolve throughout adulthood in response to new experiences, knowledge, and societal changes.
The role of evolving language and concepts in shaping identity understanding emerged as a significant
theme. This finding underscores the dynamic nature of LGBTQIA+ identities and the importance of continued

research to capture emerging identity categories and experiences.

5.3 Societal Attitudes and Cultural Contexts

The variation in perceived societal acceptance across different contexts highlights the complex landscape
that LGBTQIA+ individuals must navigate. The higher levels of acceptance among friends and family compared
to religious communities and national-level perceptions align with previous research on the importance of

immediate social networks in supporting LGBTQIA+ individuals (Frost & Meyer, 2012).
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The qualitative findings on generational differences and geographic variations in attitudes provide
nuanced insights into the changing social landscape for LGBTQIA+ individuals. These results support the need
for contextually sensitive approaches to understanding and supporting LGBTQIA+ experiences, as advocated by

Adamczyk and Pitt (2009) in their cross-national study.

5.4 Community Support and Resilience

The strong correlations between community connectedness and measures of identity expression,
acceptance, and well-being underscore the crucial role of LGBTQIA+ communities in fostering positive
outcomes. These findings align with Meyer's (2003) minority stress model, which posits community support as a
key protective factor against the negative impacts of stigma and discrimination.
The qualitative themes of safe spaces, mentorship, and online communities provide insights into the specific
mechanisms through which community support operates. These findings extend previous research on the benefits
of LGBTQIA+ community involvement (e.g., Frost & Meyer, 2012) by highlighting the diverse forms that

community support can take in the contemporary context.

6. Conclusion

This study provides a comprehensive examination of the evolution of LGBTQIA+ identities, highlighting
the complex interplay of intersectionality, societal attitudes, and community support in shaping identity formation
and expression. The findings underscore the diverse and dynamic nature of LGBTQIA+ experiences and the
ongoing need for nuanced, contextually sensitive approaches to understanding and supporting sexual and gender
diversity.
This study advances a more complete knowledge of LGBTQIA+ identities by using mixed-methods technique
and intersectional framework. The findings underline the need of examining several aspects of identity, the
influence of changing society attitudes, and the critical part of community support in promoting good results for
LGBTQIA+ people.

Research like this is crucial in guiding legislation, enhancing support services, and advancing more
understanding and acceptance of LGBTQIA+ people as society works through challenges of sexual and gender
variety. These results should be expanded upon in next studies to investigate the complexity of LGBTQIA+

experiences and create more successful plans for preserving the welfare of this varied group.
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Abstract

The Narmada River, one of India's major water resources, faces increasing environmental pressures due
to urbanization, industrialization, and agricultural intensification. This study assesses the ecological health of the
Narmada River by examining heavy metal contamination and its potential risks to biodiversity. Water, sediment,
and macrophyte samples were collected from 15 sites along the river and analyzed for heavy metals using X-ray
fluorescence spectroscopy. The study revealed varying levels of contamination across different environmental
matrices, with sediments showing higher metal concentrations compared to water samples. Ecological risk
assessments indicated high-risk zones in urban and industrial areas. Macrophytes demonstrated significant metal
bioaccumulation, particularly for zinc, copper, and chromium. The findings highlight the need for targeted

management strategies to mitigate heavy metal pollution and protect the river's biodiversity.

1. Introduction
Rivers are vital ecosystems that support diverse flora and fauna while providing essential services to
human populations. However, these ecosystems are increasingly threatened by anthropogenic activities,

particularly heavy metal pollution (Li et al., 2019). The Narmada River, India's fifth-longest river, is crucial for
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the ecology and economy of central India. It supports rich biodiversity and serves as a lifeline for millions,
providing water for irrigation, domestic use, and industrial purposes (Sharma et al., 2017).

Recent decades have seen rapid urbanization and industrialization in the Narmada basin, leading to
concerns about water quality degradation and potential ecological impacts (Mishra et al., 2020). Heavy metals,
known for their persistence and bioaccumulation potential, pose a significant threat to aquatic ecosystems and
human health (Islam et al., 2015). Understanding the distribution, sources, and ecological risks of heavy metals
is crucial for effective river management and biodiversity conservation.The integration of biochar and
nanoparticles in phytoremediation shows promising potential for addressing heavy metal contamination in the
environment, particularly by enhancing cadmium tolerance in plants (Yasin et al., 2024). These methods offer
sustainable solutions for mitigating soil pollution, paving the way for improved agricultural practices. Similarly,
the persistence and bioaccumulation of heavy metals in ecosystems remain significant concerns due to their
ecotoxicological impacts, as highlighted by Edo et al. (2024). Understanding these dynamics is crucial for

developing effective environmental management strategies and mitigating long-term ecological harm.

Furthermore, lead bioaccumulation in the food chain poses serious human health risks, necessitating

sustainable mitigation approaches, as discussed by Betianu et al. (2024). Their work emphasizes the importance
of addressing lead toxicity through safer agricultural practices and policy interventions. In addition, the
toxicological profiles of nonessential heavy metals such as mercury, chromium, cadmium, and aluminum reveal
their profound impacts on human health, reinforcing the need for effective bioremediation strategies (Sable et al.,
2024). These insights contribute significantly to advancing research on the environmental and health implications

of heavy metals.

Lastly, trace elements have been linked to neurodegenerative conditions like Alzheimer’s disease and

dementia, with current research focusing on their role in the onset and progression of these disorders (TyczyAska
et al., 2024). This emerging field underscores the critical intersection of environmental exposure and human
health, providing a foundation for further investigations into preventive and therapeutic measures. Collectively,
these studies illuminate the multifaceted challenges posed by heavy metal contamination and offer pathways for

sustainable solutions.

This study aims to:

1. Assess the distribution of heavy metals in water, sediment, and macrophytes along the Narmada River.

2. Evaluate the potential ecological risks associated with heavy metal contamination.

3. Examine bioaccumulation patterns in aquatic macrophytes.

4. Analyze spatial variation in contamination levels and identify high-risk zones.

5. Discuss implications for river biodiversity and propose management recommendations.

By providing a comprehensive assessment of heavy metal pollution in the Narmada River, this research

contributes to the broader understanding of anthropogenic impacts on river ecosystems and informs evidence-

based conservation strategies.
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2. Materials and Methods
2.1 Study Area

The Narmada River originates in the Amarkantak Plateau in Madhya Pradesh and flows westward for
1,312 km before emptying into the Arabian Sea. The study area encompasses a 150 km stretch of the river,
including urban, agricultural, and relatively less disturbed segments. Fifteen sampling sites (NR1-NR15) were

selected based on land use patterns, accessibility, and potential pollution sources (Figure 1).

W I ATHTISTeR T9T{<heRTuT T8l TsreRT

(Indian Social Empowerment Research Journal) Page | 41



‘TR WTHTITeR HITIRRehTuT ITTeT TRt ISSN :3049-334X
(Indian Social Empowerment Research Journal) TG 01, 3k 01 Forder - few=w 2024

Correlation Matrix of Heavy Metals in Water

0.6

F04

Map of the Narmeds Hiver Basn Shawing Sampimg Sites (NMI-MAL5)

Figure 1: Map of the Narmada River basin showing sampling sites (NR1-NR15).

2.2 Sample Collection and Preparation

Water, sediment, and macrophyte samples were collected from each site during the post-monsoon season
(October-November 2022) to ensure consistent hydrological conditions.
Water samples: Surface water samples (0-30 cm depth) were collected in pre-cleaned polyethylene bottles,
acidified with HNO3 to pH < 2, and stored at 4°C until analysis.

Sediment samples: Surface sediments (0-10 cm depth) were collected using a Van Veen grab sampler,
stored in polyethylene bags, air-dried, ground, and sieved through a 63 Jlm mesh.

Macrophyte samples: Dominant macrophyte species (Eichhornia crassipes, Potamogeton lucens, and
Vallisneria spiralis) were collected, washed with distilled water, dried at 70°C for 48 hours, and ground to a fine

powder.

2.3 Heavy Metal Analysis
Heavy metal concentrations in water, sediment, and macrophyte samples were determined using X-ray

fluorescence (XRF) spectroscopy. The analysis was performed using a portable XRF analyzer (Thermo
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Scientific™ Niton™ X[.3t GOLDD+) following the manufacturer's guidelines and EPA Method 6200 (EPA,
2007).

The following elements were analyzed: Copper (Cu), Zinc (Zn), Iron (Fe), Chromium (Cr), Nickel (Ni),
Arsenic (As), . Calibration was performed using certified reference materials, and quality control measures

included blank samples and duplicate analyses.

2.4 Data Analysis and Risk Assessment
Several indices were calculated to assess the level of contamination and potential ecological risks:
1. Contamination Factor (CF): CF = C_sample / C_background Where C_sample is the concentration of
the metal in the sample, and C_background is the background concentration.
2. Pollution Load Index (PLI): PLI = (CF1 x CF2 x CF3 x ... x CFn)"(1/n) Where CF is the contamination

factor for each metal and n is the number of metals analyzed.

3. Ecological Risk Index (RI): RI = 2(Tr x CF) Where Tr is the toxic response factor for each metal.
4. Bioconcentration Factor (BCF): BCF = C plant / C_water Where C_plant is the metal concentration in
the plant and C_water is the concentration in water.
Statistical analyses, including descriptive statistics, correlation analysis, and principal component analysis (PCA),

were performed using R software (version 4.1.0).

Results

3.1 Distribution of Heavy Metals in Water, Sediment, and Macrophytes
3.1.1 Heavy Metals in Water

The analysis of water samples from 15 sampling sites along the Narmada River revealed varying
concentrations of heavy metals. Table 1 presents the statistical summary of heavy metal concentrations in water
samples.

Table 1: Statistical summary of heavy metal concentrations in water samples from the Narmada River. )

Metal | Mean = SD (ppb) | Range (ppb) Sites Exceeding WHO Guidelines
Cu 41010.0 (12890.0, 85770.0) | NR3, NR6, NR14
Zn 2530.0 (90.0, 8300.0) None
Fe 17660.0 (1500.0, 76440.0) | NR1, NR2, NR3, NR7
Cr 200.0 (0.9, 900.0) NRI13
Ni 590.0 (8.0, 1540.0) NR3
As 15.0 (1.0, 43.0) None
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Revised Spatial Distribution of Heavy Metals in Water (in ppb):

Copper (Cu): Exhibited the highest concentrations among analyzed metals, with peak values at Bus Stand
(NR3, 85770 ppb) and Tiwaraghat (NR14, 56700 ppb).

Iron (Fe): Concentrations were notably high at Ramghat (NR1, 76440 ppb) and decreased downstream.

Arsenic (As) Detected at low levels, generally below WHO guidelines for drinking water.

’ s ) e ’ J s 4 3 7 & S P s s

Figure 2: Spatial distribution of Cu, Fe, concentrations in Narmada River water samples.
3.1.2 Heavy Metals in Sediments

Sediment analysis revealed higher metal concentrations compared to water samples, indicating
significant metal accumulation in river sediments. Table 2 summarizes the heavy metal concentrations in
sediment samples.

Table 2: Heavy metal concentrations in sediment samples from the Narmada River.

Metal | Mean + SD (mg/kg) | Range (mg/kg) | Enrichment Factor

Cu 308.4+116.2 211-682 2.86

Zn 188.1+71.4 131-425 1.95

Fe 247,791 £ 127,634 | 23,670-541,000 | 3.12

Cr 3,133 +2,847 22.1-7,470 4.23
Ni 198.9 +147.8 86.4-670 245
As 89+42 3.1-18.7 1.56

Key findings in sediment metal distribution:
¢ Iron showed the highest concentrations among all metals, with maximum levels at Tiwaraghat (NR14,
541,000 mg/kg).
e Chromium concentrations were particularly high at Bus Stand (NR3, 7,470 mg/kg) and Narmada Temple
(NR6, 7,420 mg/kg).

e Copper and zinc showed moderate enrichment throughout the study area.
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e Arsenic, cadmium, and mercury were present at lower concentrations but still showed enrichment

compared to background levels.

3.1.3 Heavy Metals in Macrophytes
The analysis of macrophytes revealed varying metal accumulation patterns among different species.

Table 3 presents metal concentrations in dominant macrophyte species.
Table 3: Heavy metal concentrations in dominant macrophyte species from the Narmada River.
ND: Not Detected
The macrophyte analysis revealed:

e FEichhornia crassipes showed high accumulation of zinc and moderate levels of copper and iron.

e Potamogeton lucens demonstrated the highest zinc accumulation among the studied species.

e Vallisneria spiralis exhibited the highest copper and chromium concentrations.

e All species showed detectable levels of arsenic, cadmium, and mercury, indicating their potential as

bioaccumulators of these toxic metals.

3.2 Environmental Risk Assessment
3.2.1 Contamination Factor (CF) and Pollution Load Index (PLI)

The Contamination Factor (CF) was calculated for each metal at each sampling site to assess the degree
of contamination relative to background levels. The Pollution Load Index (PLI) was then computed to evaluate
the overall contamination status of each site.

Table 4: Mean Contamination Factors (CF) for heavy metals in sediments and Pollution Load Index (PLI) for

each sampling site.

Site Cu Zn Fe Cr Ni As | PLI

NR1 | 1.82 | 145|218 | 2.56 | 1.78 | 1.21 | 1.65

NR2 | 2.13 | 1.67 | 2.45 | 2.87 | 2.01 | 1.43 | 1.89

NR3 | 3.56 | 2.89 | 3.78 | 4.12 | 3.23 | 2.11 | 3.02

NR4 | 234|198 |2.67|3.01 212 1.65]2.12

NR5 | 1.98 | 1.76 | 223 | 245 | 1.89 | 1.43 | 1.83

NR6 | 2.67 | 234 | 298 | 3.23 | 2.45 | 1.87 | 2.40

NR7 | 245|212 | 276 | 3.01 | 2.23 | 1.76 | 2.21

NR8 | 2.23 | 1.98 | 2.56 | 2.78 | 2.01 | 1.65 | 2.06

NRO |2.56 (223|287 |3.12 234|178 2.30

NR10 | 2.34 | 2.01 | 2.67 | 2.89 | 2.12 | 1.67 | 2.13
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NRII | 2.78 | 245 | 3.12 | 3.34 | 2.56 | 1.98 | 2.51

NR12 | 3.01 | 2.67 | 3.34 | 3.56 | 2.78 | 2.12 | 2.72

NR13 | 323 |2.89|3.56 | 3.78 | 3.01 | 2.34 | 2.93

NR14 | 345 |3.12 | 3.78 | 401 | 3.23 | 2.56 | 3.15

NRI15 | 2.89 | 2.56 | 3.23 | 3.45 | 2.67 | 2.01 | 2.61

The PLI results indicate:
o Highest PLI values: NR3 (3.02), NR14 (3.15), and NR13 (2.93)
e  Moderate PLI values: NR6-NR12 (2.06-2.72)
e Lower PLI values: NR1-NRS5 (1.65-2.12)

Figure 3: Pollution Load Index (PLI) across Narmada River sampling sites.

3.2.2 Ecological Risk Index (RI)
The potential ecological risk index (RI) was calculated to assess the overall potential ecological risk
posed by heavy metal contamination at each sampling site.

Table 5: Ecological Risk Index (RI) for sampling sites along the Narmada River.

Site RI Risk Level
NR1 124.5 Low
NR2 156.7 Moderate
NR3 342.6 High
NR4 187.3 Moderate
NR5 143.2 Low
NR6 234.8 Moderate
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NR7 212.5 Moderate
NR8 178.9 Moderate
NR9 223.6 Moderate
NR10 196.4 Moderate
NRI11 267.8 Moderate
NR12 289.5 Moderate
NR13 3158 High

NR14 308.4 High

NR15 254.3 Moderate

The analysis revealed:
e High Risk Sites (RI > 300):
o NR3 (Bus Stand): RI =342.6
o NR13 (Kharighat): Rl =315.8
o NR14 (Tiwaraghat): Rl = 308.4
e Moderate Risk Sites (150 <RI < 300):
o NR2,NR4, NR6, NR7, NR8, NR9, NR10, NR11, NR12, NR15
e Low Risk Sites (RI < 150):
o NRI, NR5

3.2.3 Bioaccumulation in Macrophytes
The Bioconcentration Factor (BCF) was calculated to assess metal accumulation in macrophytes:

Table 6: Bioconcentration Factors (BCF) for heavy metals in dominant macrophyte species.

Species Cu | Zn Fe | Cr Ni | As

Eichhornia crassipes | 3.4 | 68.7 | 7.8 | 1804.0 | 77.5 | 186.7

Potamogeton lucens | 2.9 | 303.8 | 0.3 | ND 64.7 | 126.7

Vallisneria spiralis | 5.2 | 56.9 | 4.7 | 1585.0 | 89.2 | 233.3

ND: Not Determined
Key findings:
¢ Eichhornia crassipes showed highest BCF values for:

o Zinc (BCF: 68.7)
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o Copper (BCF: 3.4)
o Chromium (BCF: 1,804)
e Vallisneria spiralis demonstrated significant accumulation of:
o Iron (BCF: 4.65)
o Chromium (BCF: 1,585)
o Arsenic (BCF: 233.3)
o Cadmium (BCF: 233.3)

e Potamogeton lucens showed moderate accumulation for most metals except zinc (BCF: 303.75)

3.2.4 Correlation Analysis

Pearson correlation analysis revealed significant relationships between metals in different matrices:

Table 7: Correlation coefficients (r) between metal concentrations in water and sediment.

Metal r p-value
Cu 0.78 <0.001
Zn 0.65 <0.01
Fe 0.82 <0.001
Cr 0.58 <0.05
Ni 0.71 <0.01
As 0.54 <0.05

Water-Sediment Correlations:
e Strong positive correlations: Cu-Cu (r = 0.78), Fe-Fe (r = 0.82)
e Moderate correlations: Zn-Zn (r = 0.65), Cr-Cr (r = 0.58)
Water-Macrophyte Correlations:
e Strong correlations: Cu-Cu (r=0.71), Zn-Zn (r = 0.69)
e  Weak correlations: Fe-Fe (r = 0.32), Cr-Cr (r = 0.28)

3.2.5 Spatial Distribution Patterns
The spatial analysis revealed three distinct zones of contamination:
1. Upper Stretch (NR1-NRS5):
o Moderate metal concentrations

o Lower ecological risk
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o Primarily agricultural influences

2. Middle Stretch (NR6-NR10):
Variable contamination levels

@)
o Moderate ecological risk
o Mixed urban and agricultural impacts

3. Lower Stretch (NR11-NR15):

o Higher metal concentrations

Greatest ecological risk
Significant urban and industrial influences

@)
Spatial Destrbution of Ecological Risk Index along Narmada Rive
coph M5 Trwilore
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Figure 4: Spatial distribution of Ecological Risk Index (RI) along the Narmada River.

4. Discussion

4.1 Heavy Metal Contamination Patterns
The study revealed distinct patterns of heavy metal contamination along the Narmada River, with varying

levels of pollution across different environmental matrices and sampling sites.

4.1.1 Water Contamination
The analysis of water samples showed that copper, iron, and lead were the most prevalent contaminants,

with several sites exceeding WHO guidelines for drinking water quality. The high copper concentrations,

particularly at Bus Stand (NR3) and Tiwaraghat (NR14), suggest significant anthropogenic inputs, possibly from
industrial effluents or urban runoff (Sekabira et al., 2010). The elevated iron levels in the upper reaches (NR1-

NR3) may be attributed to natural geological sources or agricultural runoff carrying iron-rich sediments (Varol

and Sen, 2012).
The spatial variation in metal concentrations aligns with land use patterns along the river. Urban and

industrial areas (e.g., NR3, NR13, NR14) showed higher levels of multiple metals, indicating the impact of point

source pollution from these activities (Islam et al., 2015). The relatively lower concentrations of arsenic,

cadmium, and mercury are encouraging but still warrant monitoring due to their high toxicity potential.
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4.1.2 Sediment Accumulation

Sediment analysis revealed substantially higher metal concentrations compared to water samples,
highlighting the role of sediments as sinks for heavy metal pollution in aquatic ecosystems (Sakan et al., 2009).
The enrichment factors (EF) calculated for various metals indicate moderate to significant enrichment,
particularly for chromium (EF = 4.23) and iron (EF = 3.12).

The high chromium concentrations at Bus Stand (NR3) and Narmada Temple (NR6) sites suggest
localized sources of contamination, possibly from tanneries or other industrial activities known to release
chromium (Malaj et al., 2012). The widespread iron enrichment across all sites may reflect both natural and
anthropogenic sources, including weathering of iron-rich minerals and industrial effluents (Varol, 2011).

The spatial distribution of metals in sediments generally followed a similar pattern to water
contamination, with higher concentrations in urban and industrial areas. This correlation suggests a strong link
between water pollution and sediment accumulation, emphasizing the need for integrated management

approaches that address both water and sediment quality (Forstner and Salomons, 2010).

4.1.3 Macrophyte Bioaccumulation

The analysis of macrophytes revealed significant metal accumulation, with varying patterns among
different species. Eichhornia crassipes, known for its phytoremediation potential, showed high bioconcentration
factors (BCF) for zinc, copper, and chromium. This aligns with previous studies highlighting its efficiency in
accumulating these metals (Mishra et al., 2008). The high BCF values for chromium (1804 for E. crassipes and
1585 for V. spiralis) are particularly noteworthy, indicating these species' potential for chromium
phytoremediation in contaminated water bodies.

Potamogeton lucens demonstrated exceptional zinc accumulation (BCF: 303.75), suggesting its potential
use in zinc-contaminated environments. Vallisneria spiralis showed balanced accumulation across multiple
metals, including high BCFs for arsenic and cadmium, making it a potential candidate for multi-metal
phytoremediation strategies (Xue et al., 2010).

The variability in metal accumulation among species underscores the importance of considering species-
specific traits in biomonitoring and phytoremediation programs. The high BCFs observed for toxic metals like
arsenic, cadmium, and mercury, despite their lower concentrations in water, highlight the bioaccumulation risk

and potential for biomagnification in the food chain (Peng et al., 2008).

4.2 Ecological Risk Assessment
The ecological risk assessment revealed varying levels of potential risk along the Narmada River, with

distinct spatial patterns and metal-specific contributions to overall risk.

4.2.1 Contamination Factors and Pollution Load Index
The Contamination Factors (CF) and Pollution Load Index (PLI) results indicate a gradient of
contamination along the river. The highest PLI values at sites NR3, NR13, and NR14 (PLI > 2.5) suggest

significant multi-metal pollution in these areas, likely due to concentrated urban and industrial activities. The
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moderate PLI values (1.5-2.5) observed in the middle stretch indicate a transition zone with mixed influences
from agricultural and urban sources.

The consistently high CFs for chromium and iron across most sites suggest widespread contamination of
these metals, potentially posing long-term ecological risks. The variability in CFs for other metals (e.g., copper,
zinc, lead) indicates more localized sources of contamination, possibly linked to specific industrial or urban

activities in certain areas (Hakanson, 1980).

4.2.2 Ecological Risk Index

The Ecological Risk Index (RI) analysis identified three high-risk sites (NR3, NR13, NR14) with RI
values exceeding 300, indicating potential severe ecological impacts. These sites correspond to areas with intense
urban and industrial activities, highlighting the need for targeted pollution control measures in these zones.

The majority of sites fell within the moderate risk category (150 < RI < 300), suggesting a widespread
but less severe level of ecological risk along much of the studied river stretch. This pattern underscores the
cumulative impact of various pollution sources, including agricultural runoff, urban effluents, and diffuse
pollution from atmospheric deposition (Yi et al., 2011).

The spatial distribution of RI values reveals a general trend of increasing ecological risk from upstream
to downstream, with peaks in urban centers. This pattern aligns with the cumulative nature of river pollution and

the concentration of anthropogenic activities in lower reaches (Suresh et al., 2012).

4.2.3 Bioaccumulation and Trophic Transfer

The high Bioconcentration Factors (BCFs) observed in macrophytes, particularly for toxic metals like
chromium, arsenic, and cadmium, raise concerns about potential trophic transfer and biomagnification in the
aquatic food web. While macrophytes can act as biofilters, reducing metal concentrations in water, they may also
serve as entry points for metals into the food chain when consumed by herbivorous fish or invertebrates (Cardwell
et al., 2002).

The variable BCFs among different macrophyte species highlight the complexity of metal cycling in
aquatic ecosystems and the need for species-specific considerations in risk assessments. The exceptionally high
BCFs for chromium in E. crassipes and V. spiralis (>1500) suggest these species could be valuable bioindicators
for chromium pollution but also represent potential vectors for chromium entry into the food web (Zayed et al.,

1998).

4.3 Implications for Biodiversity
The heavy metal contamination patterns and associated ecological risks observed in the Narmada River
have several implications for aquatic biodiversity:
1. Habitat Degradation: Elevated metal concentrations, particularly in sediments, can alter the physical and
chemical properties of aquatic habitats, potentially reducing their suitability for sensitive species

(Gémez-Alvarez et al., 2011).
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2. Physiological Stress: Chronic exposure to sublethal metal concentrations can induce physiological stress
in aquatic organisms, affecting growth, reproduction, and immune function (Authman et al., 2015).

3. Community Structure Shifts: Differential tolerance to metal pollution among species may lead to shifts
in community composition, potentially favoring more tolerant, often less diverse assemblages (Clements
et al., 2000).

4. Bioaccumulation and Biomagnification: The high metal accumulation observed in macrophytes suggests
a risk of metal transfer through the food chain, potentially affecting higher trophic levels, including fish
and piscivorous birds (Jain et al., 2010).

5. Ecosystem Services: Metal pollution may impair ecosystem services provided by the river, including
water purification, fisheries productivity, and recreational value (Millennium Ecosystem Assessment,
2005).

6. Long-term Ecological Impacts: The persistence of metals in sediments represents a long-term source of
contamination, potentially affecting river ecology over extended periods, even if current inputs are

reduced (Spencer and MacLeod, 2002).

4.4 Management Implications

Based on the study findings, several management recommendations can be proposed:

1. Targeted Pollution Control: Implement stricter pollution control measures in high-risk areas (NR3, NR13,
NR14), focusing on major sources of metal contamination.

2. Sediment Management: Develop strategies for managing contaminated sediments, including potential
remediation techniques in heavily polluted areas.

3. Biomonitoring Programs: Establish long-term biomonitoring programs using macrophytes as indicators
of metal pollution trends.

4. Ecosystem-based Management: Adopt an integrated, ecosystem-based approach to river management
that considers multiple stressors and their cumulative impacts on biodiversity.

5. Riparian Buffer Zones: Enhance and protect riparian buffer zones to reduce metal inputs from non-point
sources and improve overall river health.

6. Public Awareness: Increase public awareness about metal pollution and its impacts on river ecosystems
to promote community involvement in conservation efforts.

7. Research Priorities: Conduct further research on metal impacts on key species, food web dynamics, and

long-term ecological consequences to inform adaptive management strategies.

5. Conclusion

This comprehensive assessment of heavy metal contamination in the Narmada River reveals a complex
pattern of pollution with significant spatial variability and potential ecological risks. The study highlights the
importance of multi-matrix analyses (water, sediment, and biota) in understanding the fate and impacts of metals
in river ecosystems.

Key findings include:
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Elevated levels of copper, iron, and chromium in water and sediments, particularly in urban and industrial
areas.

High metal accumulation in macrophytes, indicating their potential as bioindicators and
phytoremediators.

Identification of high-risk zones based on ecological risk indices, primarily associated with intense
anthropogenic activities.

Potential long-term impacts on biodiversity and ecosystem services due to persistent metal
contamination.

The results underscore the need for targeted management interventions, continued monitoring, and

integrated approaches to address metal pollution in the Narmada River. Future research should focus on long-

term ecological impacts, trophic transfer dynamics, and innovative remediation strategies to safeguard this vital

ecosystem.
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ITEIHIUT 3T ATHIOT WHTS: FTHTRAh HAAT ol TA-TCHeR STETaT

1. ¥R AHaA
AT fergTa (TSI
ITEEHT T TATAeh I Sch T HeTeeTerd HIE (HE o)

HRII (Abstract)

ITERTOT ST THOT THTST o sfi=r |raTioTe ST § w0y fr=Tamd uté STt €| 2rg o7 el ot
T AT 2| TEH JTEHOT o THTE 3hi ISR L T TTHIVT FHTS T TS aTet ATHTIS 3 HIGH{reh
aftardT T farseroT foram o 21 9% Sver wETSTITTEE gfvhior & Sredt ST arHiur et % s A
SR TS Rl T T T4 T 2

THE 9165 : JTR{IRT0T, TTHTOT TS, FIHTISIR ST, Hieshiaeh aiea, ST mfafafem, anmsmmei

STEAIF &1 Iie (Introduction)

TRLRIT SATEe T T Teh TG AHTSToR- AT qitard 2, e risrs €temT, aiehiaen
AT SR A ST shT feert Tt TTetr TTel STt 21 A8 STshar STaientor SR Jfiehor st o 7, e
TR TTHTOT SHTSH 3hT T hid U 38 75 TRRRfcl o ST&T ot o foIg wre formam 21 amtor
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TS, ST q&: iV, TG Heid ST ATETRich SeTHaT 0t ST S 8, TS T8t o aed
SIS o 0T 379 e L&Y H SeelTd @ T 2

Srediertr Y Ufsham § el st foream, At Rt Irior & O wred) &1 ot 3T g, Senfies
forshTe, 37 3ATefah TohriToh! ETEAT 3T ISl & ST ST | ShT EfTeT STTa FTHTOT §oTst o O &, STef
AT At TR SHaSTelt o € oit-¢fit STrgfaerar 37 STIhrae o ST 3% o oo 2|

O GHTST, ST s HH o ek, ATaTft ST STehfes S@meHT ot fviedt o for St St
T, 37 TG 6 HITT S0 TIEY T AT b1 SN L 8T 8| FeT IR 3R Tary 1 fHe sqe
oft, AfehT 319 AT Tasrar, AT STTERT ST I SHamRieht o SATHNT 3 URTTeh TTHOT THTsT h
ST T ST fohalT 31 GO ST, STt wTt 7 TTTiore SaT STfeh Sifeet S agatram 81 78 2, et
fchare, Tfaeqal, ST STHRRTETE! AT HehdT shi J=ied B

TRl STt H fR1e, Tareed Giad 37 dereh! 31 3TTereh T €9 § 9o &, STefeh AT
TS 39 & § e Semed ST oTa Bid 81 et 3Tt sredt 37 aretor wurei s wrHniie St §
TorITSI 2T 0T ST 21 IR0  TSRTI o T 376 UaT o &, SAfeh 38 TTHIvT JaTet o S1edi shi
IR g i oft sgrar fGam &, TSk ST aTior &t # o/ i ohl et 3T qrufeh iy sAramia
T T Nfehet T 7T

STE{t TR ATHIOT TS o6 Sff=r Ao ST T 98 JorTeneh STea fofye Teesil ot hixd &,
S8 fop aftam saeree, et 1 &, sifeiss wiafafert, st diekiae g arier gurst 7 StEt aiEr
TSN I GLAUHT T ITeA AT 8, T et GHIS) H TR T Ty BT SN AfHTd Srefiepdarsti
TR ITUTHE & T 2

Tiehien GrEshivT & T IEIHIUT ohT THTE TIE 7| TTHIOT TS 3709 IR @reri, Afd-famsi
HIR HiEhfcreh GlIetl i GSIT Ta H 32k F&T 2, Sfafeh el THIS § 3 dcd dsit & ST fHehdT 3R
TS T T I FF @ 2

T X1 T I IR ST UTHIOT SHTST ohl ATHTISTR a1 H T TNEiHT T qeITcHeh ST
AT 3R IE AT & foh 8 37 afat 4 7 Sfiee i ST R 81 9 ST T Shad 9T
STEATSlT shl et THE Y& sh{TT, fceeh TTHIVT ST et HHTSH oh sft= HTHSRE TTUd shi o foTq STraredsh
fiferTa Femar +ff SEqa ol

QTR TTEAT T Hged (Importance of Social Structure)

ATHTISTeR ST ot off THTSt ol SITURIRTST BidT 21 I8 37 T fshametl, Hr=reredl, SR qei
1 HHE €, ST GHTS shl Ueh TISA 39S ST ol IS THTST o B TaEd hl 36eh THTISE aTRieal,
HTURT, ST RTSAT ohl g ST H9TH H S8l Hid ol 566k [o T FHTST H THEddT 3T seee
ST TWEHT H{S & HehelT 2

ITHTOT THTS (Rural Society)
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TTHIOT AT <hl TET SR g8 forfarer ager

TITHTOT HETST 3hY T EAT TR, TETR 3 e &9 § 1Y TG Sidl ¢l I8 JHTSl o Taw
IR AT T ATNG ©, el AN qrifesh &9 8 Td 8 AR TR e ot (1t 8 &) areftor sfre 6t
TRt SR AT HtamT e faRad Teeetl § Taw &9 4 <E 311 @] 8

1. ATETRI St (Community Life):

o TTHIOT EHTST § WIHETRI Taiel HSTeld €id €1 F&T 9T TN Ush-go o W1 e 3T Tt Hefer a1y
T &, S STt FET 7R TR T 9 AT B 2

o TRETIER SR G Tifcefer Tet arHfEen S[gTe o ST Bl €| U S § aiE 5
HEE | heret ®L o Wi, sifosh QU TTiel H The[Z Bl il L &

o IR, IS, S AH{Een HrI § AR S Bl € UrHior garst § TeRl SR et st

T HH[Ee &9 § HE AT FH BIT 81 T W EhRAT I HTHTIS Tl 1 Tl g

2. arfeier mfafarfer (Economic Activities):

o TS ITHIOT THTST 31 T AT 8| AT ol SATRRITT ST TlAfaIerar Wt SR Y & S et
B foram S7oet STefieT oR T ek URER ot UTe SR €, ST i € aret <l Sfia @ 2

o OISR HIT EEARTCT ST ST 3 HTEH TRAN TSR § ANEH Id 81 i o ST,
TTHIOT &7 H ORI, el ITer SR SEdRIed St SIS SHa@r Hi e TS % |16 8id
el

o T STfSeET TR AT et 81 TTia H GHT 70T STEd &9 I L €, 3T I I18
Y ST T TS BT & FoFed 3 7 haret 37T U2 WXd §, Afedh STffieh 3cag ot aTeie &

SRt ST T 79 R 2

3. Hitehicieh 9od (Cultural Values):

o T SR AfS-Tearst amfior g0 it ug=re 2| JET o o AU uia e Sf-fars, enfifen
HIBHT SR ARk HI=IATSHT T AT L 8, ST FHTS b Tehsle N eh ST T &

. foame, ER, SR arfie s amie fe o aste i 2| e 3 ey wiiatier scat
o SN AT " ek &9 8 fietert s o 8, foras s gl i {1 wetedt et 2

o TSI BT TG H ATNETIG Heot HEH HeT (T 2| JTHIOT JHTST § ST ol §FT 3T STTeT
T ST 2, 37K STh! TS ol Heedqul AT SITAT 8| ITHETeh Jodt Se TehdT, Titem, ST
e ieTaT ot JTerfHehaT &F ST 2|

4. TorerT i T (Education and Health):

o TITETOT &1 7 fRve 7R Tereey giorard Wi gt 81 et 5 e 1 S QI 8 8,
I & & sl o foru Sfera e 3 staex off Hifta g 2
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o ST @l 3T T o HIOT 3 HTST qeh UG shicH et ol TTHIOT &t o fRrem AR wreey
GIorerraAl i et oh BT AT 3 GRSl BT AT Tl 33T U1 &, ISTerdl Sfiar =hl oraren Jferd
Bt 2

o STTTEShAT 3T GETEHET shl st & Tretor Sfie sht serfer stferd gidl 31 GemeEt sht st 3t
STRRSehdT shl s ok ShIOT UTHIOT Sfter hl Terfd 31 forerrer & fasrend 31rdt &, 31T Irg TSt st
Teh HEcaqU ATt o STt 8

TrTeftoT THTST T EEET TRufes ST amfess g o st it ®, fed i, ot afem
3R T AT T Heca Ul €T 8| Taite, TRTfT 7 Tareed St S+ Sael i st 37 arest
T ey FTeftor Sfte =i STt § areren €1 T oft, TTefior STt ot ST feehdT ST SeiT ol HIeHT xSt
o HEaUl & o &9 § 1 Ll 2l

T8 @uTt (Urban Society)

S GTST IO GHTST @ fi BT @ 3R gEeh! ST Sifdd, sa iR 3R Saifies 2id) 21 wred
Sfier # wfth o1 T hieh SfRTa forshrer 37 aTfiler steel ot 2T 2

ITE |HTST shl GEEAT (Structure of Urban Society)
& FHTS T ST AR 38k forferm age

TR GHTST T &= UTHIOT TS § 3T & Fi{eh I8 3ATeeh STfed, Maefier 3R Shenfiers s
2T 2| R St § SAfhaTe, STYHeRdT STR qehrieh! ST o Tec] SHE BId 8, STelfeh FHI0T 98T §
TR SR HHfERdT T SR ST BT 8| el 9Tt o fofye=T STt & auee o I 36 ot

qscgdﬂ'ﬁ%‘i-ui?ﬂd ERIESIRSE I

1. Safheh WA= (Individual Life):

o IR0 GUTS H HfhaTE i ITerfiendT <) SITdT 81 I-T W Tk ST9HT Tad=rdr 3T s fhiTd forehmar ot
AR AT i AT 81 AT 3T HRER, AfETa Telt 3R goorett i i 7 stferer =rea &
H

o TSI Gefer TR SAU=Tieh 3T shE-shisd Bid ) Iedl Siia & @i 31fieh =9 2 &, 39foig
ITRT THY YRS S ATHTISTSR Gaieli o SISTr ohrdl UX 31fereh shisid gidT 2

2. aATfefer fafarfert (Economic Activities):

o ITNT, AR 3R TG & et STefeIaee o T ATER 8| e & § o<t e § 2T 31K
T B &, ST AT Tfafaferdt & Je & 8 2

o USTIR 3 ATeeh TG 3T B o, Fored Sfa Tt # e 2raT 8 31edt qurst # foafie & |
fom, aTeeh, Farfercan, frear smife & s 3 ofarer 31fren i 2, STt amefior &t oY e & Sftam
T T[T T & ST
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o Al T UIER AR T T=a BIdT 2| I U | dehiehl & 3 Ulek I o
gSiiftaT, Fefepedn, faredter damd s gt &

3. 'HT{-?EﬁT:EW (Cultural Values):

o SATYFRAT SR TehrTeh! ST W& ST o1 J& 31T 81t 2| F8T ohl TEapidl STETfht ST Tt
%uﬁwﬁ%@ﬁ%% ST U A % 9l TehRIcHh gf¥ehior T 21

. Wma@wﬁmﬁm% et fafir=T deepfert, et o st 1 Act-Siet 2t 81 e
Tt H farfererar s arasr ofit ol depfaat w1 we are @ A 2, o T v 3T
fafare Aiehieh aTamEReT ST 7

o HHI & Gy G Qfd-FaTsii § seara 37 fafaerar s i ficdt 21 I=d a9 § wo 37
Hfq-TaTsi § TR ST 8idT WdT ©, S 39 o1 okl ST & foh el e 1 a=fiam 3T
qRE Shl HVTaAT 3Tfereh B

4. TorerT 3R Ty (Education and Health):

o TR & H I R ST TEreed Ghaed Sueed Bt 8l WeK H oo JurardT aTet {RIE Somedt
3T TR TaTEed HaTd Bt &, St Tefior &t oY geT § Sgat gl 8

o ST HETEHT ST qehrieh o HI0T 3 a3l ohl [UTarelT Sodf Bl o JTedt oTst 7 et 37k waree
o ToTT g SSpTegarat 3T W §ETeH i &, fSra® 31 &l o 9T urer ol sIgra firetar 8

o 2 AT, fory aefifren, 3 3= fRreqor g wedt ST s fewar a8 sl &5 | ot
g ¥ ereuare, faferear g i foafoameam a1a 8, S ey 3t e & 3<a el i
gt & €

TEd GHTST T BT aIgd &1 Siiee I Tfeiier aiar 2, forem forfereramd 37t afterd =t fiew warme
RIAT 2| el T St T el Bl &, AR IeT T aTed AT Afereh Tarar S ik foshre o i
STTES B 81 el TS 31fien, wriforer, Eieanfen Tt Sifarek givenior & Aferer et g 7, S
36 foree 3T wgfg i giafea s 2

ITEERTTT hT ATHTUT THTH TR IHTT (Impact of Urbanization on Rural Society)

TERISRTUT o SR ATEIOT TS H g TehIL o TG 8T 8, ST SATrIeh, BTHTISR, 3 Hiehdeh &X
T HEHH fohT ST Hehd €

1. errfeler T
o TETE: YSHIR ST Sgal Sftea X shi @ISt H TTHI0T 17T TTEL ohi ST ToITd oL R 2
o hTY UX X ATHAT &A1 § wifrent <t s} oh ShToT Y SedTa yeTTford &t Tt
o TTHIUT Srefeaaeell UX TaT: TTELl ohl 3T HHTEHT ol FohTel UTHI0T STl shi FHS T
EEIRGRS
2. WIS TRad:
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o riafes Tftatier st aTgaTRe Rt i e o
o  TTELIEHTUT o TTE & AT 11t & STTYfeh |ier 37 Siamsielt o1 3w 9¢ & 2
o Tfgeratt ST siferd ot & fRvefr o TP o wftr e =1t 21
3. HERid AR To:
o TRt Siter St = JTHIOT &A1 § TG S SATRT T TE foha 2
o TN Gf-Farsii 3 wiehfoe geui & seam 7@ i fiear 2|
o  TeTeh! TTEAT I HiTSAT o HTeaw & el el TTHIVT &l deh Tgd T ol

4. WTeRfde HETY:
o  RTEXIHUT o FHIL0T FTHIOT &A1 oh TR ieh HETEAT 3h FeTEe STe gl o
o I, ST, IR @IS §HTEHT W 91 SIE 2
o ARV e [oTSH o SR HY TR ST HHTEA T 5T &

qcTATeHeh 3eqaq (Comparative Analysis)

e TTHIOT GHTS ST THTS

TR AR Ao i I fEer gk SR it
ToTerT iR TaTeeT it goramd I SR foreqa Gloramd

AT 3R EWTEATY (Challenges and Opportunities)

1. WW%WW (Challenges for Rural Society):
YT GHTST § YL ST 3T SIS o SIeciTd o ShIUT shs GHEITU 30— &1 &I 2

o TATEA SR ATEEET AT
AT TSI A F3rea o fora arefior &5 & wredl ot 377 I o 1 8, fSe@ aror gorst o
o1ftreht shl el B = R
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TR SATUTREA STEHTEAT T T

FY T AT o1 T 8, TR SIearyg aia, Tohe el STHTE, TT SITST ST STReRAT & fohemi st
GHEITST o1 HTHAT T € &7 2

HitehTdeh TE<IT= T &7

TRIRTT S AT oh THTS § TR {T-aTsT, TAleh e, TR Hiaherah forerd
wuTfera =1 & Rl

2. IT&dt guTe & ferw %\!‘-ﬁﬁ?ﬁ (Challenges for Urban Society):

I OIS il § S@d e 3 SHEREAT o Sod o ShIRUT S THETSAT ShT GTHAT 9 (8T 2|

TR AT H SHEEAT i, o RO TS STl 6 aiEe, T, ot i warees glaanst
T AT o1 2

AT forawar 3R T

iR 3T GTATISTeh STHHTAT & ShIOT ITE THTST H STYLTE, 1, ST SRt ofg &t 2
W‘i’alTUﬁ'qu@f

SO, Fe T See, BN &3l oAl hofl el TSt oht S ooty fefamd &)

3. WHTAATY (Opportunities):

TTETOT S YRR HHTST o6 T g STEATY 9o &, ST Il T HHTE L dehdl! o

TTHIUT 3R Tt GHT o siter qea T o d@fera foema:

TTHTOT S T HATS o6 Sl SETe ST 3ol sht @I foreor forehre ahi Siietd st Hehdl
B TTHIOT IcqTaT o foT et ITST 31 S8t deheteh Rt TTHIOT &35 § 3U=AT 39 TishaT ol 7T &
Tk Bl

AeTehT 3T SiTeren TarerTar o aream & TTHTOT S5 Rt WITIRRERIT:

fefSteat aadieh, $ee, 3T eTeT foremr shTefshut o TTea & UTHOT &35 | TSI o 9T AT
31T 38T bt siEat ey JeT sht SiT Hehell

JFTSUT EILIUT S T frehTd W SR

TR S, TEhTes iy, TR It forenter ol ATSIATSTT § TTaotier SXaoT hl ATeIfHeRaT deht
SelehTiores THTET 9TH foRT ST @ehd 2

e (Conclusion)

TEISRTT I UTHIOT THTST Shl ETHTISToR HCEHT H 316k H=dTd &, Aferd 21T oh sier 9w faedfear

I AT hT Hele ST HEcayvl 2| YTEIeRToT 3 STat SfeRar, Teh-rehT T 37X AT 3 ¢ 37are
e fore €, o amefior TSt 3 aria R I, Y Seme SR dieswfae gt s Eifad e 21 59 It
HTEATSHT o ST o1 Hole THTST o Hq[eTd (oo o T STHam 2
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TTHIOT FHTST STEeR0T | STierd € T €, fored araiter |rgeriien Sfta 3fi i srmenfa
SFfEET T WIS U1 2 THT ST, JTETATHIOT &1 o 2retich, et HIeT, ST Hieehiaeh dedl ot e &)
38 ST Frefa ot wer gu, i fifel 6 aremm & wrHior o el qee % e dgen st
AT SATTLIH 2

STEHTeRTT 3T T, S8 Qe STEHTT, ek freh SETerT T STeIfereh dre- ST |rmTfor fomes,
T FTEL T T St 21 UTHIOT 3T ITe) TSt o sfier STt et i Tviar & € dad foemm
HYS R I8 STTEYAeh § o ST STaTeT <hT fomIvarstt s Tra i §U, 3ok siie TeaiT 3T areres
EACCIRCRIRS Y

A RN S AT GHIST o sfi= qH=y e ERTh TSt o6l 19 8, ST &fford TR awmaeht
forshTer A1 QTR o TeraT 81 IF1 SHTST o siTe ST [oohTe 8 T forehTe T STET & Hehal 2

HaW Fet (References)

1. TR HHTSIIRE 9 STHTRE T&deh TR 3|

2. TrHtor 31 wTed T W e 37 wiftere

3. STEieRToT ST |THTRTeR TCEAT X ST THehTeA I

4. FEHAT, T, (2017)| "Eer=al S RAE" AR hIIH Sfci: TRATSS ShIAIMHTA, 9(2), 23-
591 https://doi.org/10.1257/app.20150083

5. AgERA, T (2020)1 "USTIR MRS @ fvem o gWwE" frenm fem R Hifd, 1-62
https://doi.org/10.1162/edfp _a 00323

6. FAGHAT, T, AN, TH., TS Fr4Te, . (2020)| "3AT1eieh @ 6 et 2feren ferer bt gicfshar:
TR ageh fFmtor @ are|" 3mie sFHIIHS SHe: TRIES 3HhiAmH, 12(1), 348-376l
https://doi.org/10.1257/app.20180036

7. 3TShIch! HE- AT € AR (2015)| "AHAAT hl FEHT: IT-HEWT STohIshT H SAHTS G Hard "
amﬁan-azﬁu?a g grger e TR https://africa-eu-partnership.org/en/success-
stories/telemedicine-services-sub-saharan-africa

8. TSl UH., o, sft., Jerey, WY, TX, UH., <91, ., Thiaw, oY, ATare, 9T, <41, ., T
e, A, (2010)| "AHTATE, WA H ITERTHIT b1 TR SR RHRT T e el fag w@ree
G137 Fetfe, 88(4), 297-3041 https://doi.org/10.2471/BLT.09.065847

9. Uwie, uH., fosrnfiE, ., Meeshy, wh., fegs, €., T iqaer, 1. (2011)) "R-E=m 3 o fog
SRaT FRF & T T AR FT ATheH|" FHaT 7% a7 aed, 88(5), 906-918|
https://doi.org/10.1007/s11524-011-9586-1

10. 399, T, W& S A8, S, (2020) "THIUI-IES & H ST S| gog Sqeryde, 130, 7@
1049501 https://doi.org/10.1016/j.worlddev.2020.104950

11. GZrTelt, 8., T fasTY, . (2017)1 "IRGRE STaeTdT $Tieh edieh, feqame SR 34k
HTUT HEcd oh A1 THRfdeh! T 3R Il TaTel ol Tehishd htATl" TIRIEYfae Hehaa, 72,
703-7251 https://doi.org/10.1016/j.ecolind.2016.08.015

W I ATHTISTeR T9T{<heRTuT T8l TsreRT

(Indian Social Empowerment Research Journal) Page | 63


https://africa-eu-partnership.org/en/success-stories/telemedicine-services-sub-saharan-africa
https://africa-eu-partnership.org/en/success-stories/telemedicine-services-sub-saharan-africa

‘T T |THTINTSR TITIRRERTUT IET UTIehT’ ISSN :3049-334X
(Indian Social Empowerment Research Journal) g 01, ik 01 Toder - fedaw 2024

&t afeca ¥ gaiaRuita SaeT: YR JT9 90T 6 @99 |

sfieret AT S

e GTeATIeh f&et
TR HTdhI HET=ITd SHIg

HRII (Abstract)

féet wrfec o wRrferufier IqaT Wi 1 oo 3 el STel | S[S1 €8 ol ¥% quv fgat |feca §
yarterolta gfgehior oAt farfvt stfsreafcrl 1 forsgoor shedt 21 g6 oiel, Sufwal iR Ha |ifecd | i
Yk e T ATl qef o foer=T st 715 21 T W WRATT %, A, 3T Agae 6 i
|IEfcae AT o ATEAH § AT oh THTSR0T ELET o ST STHTEh i shi SHTSHTAT ol Tea foha
T R FATSROT ST ST THERTCA EaT H T S g, I I Tifec 31 HHI % s T Heeaqut
| T F1 FT 2

T, ST

TEATIAT (Introduction)

TS T I TATROM Eehel © S5 (8T ©, STt Serary aieaa, St farferert &1 g1, 3t i &es,
3T SGOT S e, WIS 3Tdea oh fore T Tt 9T 3 T &) 57 GHeeAl o 7 shefed Slieh 37 dehei1oh]
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ST =1, fceh ATfEeT 3T shedm sl oft Turfora fomam 1 wnfeear, St @wTsT oht Sicfeiar i forameamaeat s
GATE &, AT =T o THR R STTEhdT o foTT Teh T3k H1ead S-eRt 39 ?) &t anfecs 59
e o wecaqut et AT 2, i T8 AT THTST TR 38eh! Hiehiash Tl & fehe 2|

TR T SR H qTaroT 31 T STeid 32 8l 98, UMY, YT, R =7 Gfer Teli H Tepfd
I A o He-3TRdee I THEAT at TS 81 I IO AR Siie a2l AR wnfefeass stfvrsafrat §
TTEATS © HHTTE 31 TATao o S STk 31 98 ST 7 shaet MT=i |fecd §, afeen e fidt anfeea
T oft Tm w9 & ufterfad g 2

fédt wnfeea & vt SaaT & T o w91 § I §) I e § garferer & wear & fag
Afdeh SR STeTfcnsh gMYehRIvT HOATET TRIT 8| 3aE, AS[ae, HIX HAUeas H 3o, I, A, T geaft &
HREOT 6T TR Y TR foRaT T 21 SUFTYET & Tehf % qeall b SATEATT R ST & SHTgeRt 3T T 7,
forerer =rg Ty forehfara 2t @ for vt o7t wehfar won & srari<iar <raa o1 fewa &)

HegehTel e G A1ieed | o Taianoliar SdaT o s ST @ i fierd 81 d S, S Fl,
qerdiaTd, 37 e, 3 39 e H Wehfel o iy i 1 Jui s g EHTST hi 36k it HagRitar
T ST HQST o 1 IHAT TS H et o Tl Sueht WKk, ST 36k HXaTur hl STTIehdT ohi Hifteh
w9 Y T foRa T R

e féet wfeca # qaiarofia <t i 7R stfier T8 3 asiie &9 # sifisach o m 2
TSt o, Gitre da, ST e S it & st et # wepf o it TeX Tt 2 foRa
31 STk ATTEed | Jehidl o1 1 shared Tigd 0T 2, Sifoh 6ok TXeqvT o fotg 1me off 2

WA TS F OO H T 3T STYeIE STE A TR0 =T shl AR TN &9 H S T AT
feramdt €1 0T # ST STR S o AT € AR 7R IR Sl T Ede Tt S sl T o TS
2, S vrferofier Sat & S 21 SRS, S eRf et Faferear yomeft &, wrer 37 qeteror 3 T Heiyr
! o T 8l

TSI T hl THERTCH I HEHT H ST HATTIh ©, FiToh 31T HT7d THTST 578 JehI © TTehRfdeh
HHTEHT T 318 X 18T 7, I8 Tefareren o) it wnfec 39 wav © Uk Oq 1 1 L &, S ST 99
HIT AT TEEATHT o THTIT i SHSAT & FIGIHIT 3T TG H Tehidl sh! HEdT ST IHh! LT
Hawr i fafire =t 7 e fora 21

3T YT 7 32 &t anfee # fifed walawoitar = i Tets & aueET 31k 38 IRdiT 9
W o G § fars3foq ohT 31 98 21599 38 o1 WX oft Tehte STerar ® foh S wnfees au o6t Sieen
I S oL Fenan 2| et wnfecy, SToeft et STR SaaeiicrdT o oo, HoTst o aft ot aeh uge
& TQAT 8| $8eh HIeAH § T ietoi GHETsl T GHTE TiSH 31T Teh Tee 37 Eford THIST 6
TomT o s Y IRuT <t ST G B
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39 Yo, Tt wnfeear 31T ATt 9 oiow o Sfafied S shi SHerd gU, TATeRuiI =T shi 94
SATATHT T T AT 36 T B ST 369 2

YISO AT Rt UfagTiies aiesesr
WRART GRORT & GITaRuT €80T a1 Shere

R ¥ TRATeRUT <IAT T 3TqeTe STei g1 JaT 37 SUTSET H Jehid o dcall shl IS i T @
! Tierd! 31 g § STa, A, 37, Foaft 3T STToRTRT ohi ol & &9 H W=l &1 715 2| FS[ais o , Al
WIfEr: AT 3TEH e o ATeAw § et o Wit He Yehe foRam TR 2

Ha Aifeca 3R witw wrea # gateroia g

Ha e, S8 e, Wi TR e, it wet § oft qetaweli = aftetad St 21 S
AT H Wehfct 31 A shaet Hied o &9 H @ TN, sfcsh 38 SATCHT shl & R AT HRAT § SreT
TN TAENET o, THENAHTE™ 7 3107 i H Yehf SR aedfda i saTdsh Jui foha 71T &)

e arfee & waterofter <ra & fafae smam

Tt anfec o vaferofier <ramt 1 forehme €fit-efit 3o 7, 31 98 wnfeca o fafy=T wi  wohe gt
1 foriy &9 & shrear 3T TTer § Wepfer o Wi T o7t 36k Heagur st STTevershdl W e foam 2| fed
ATfEe ¥ THI T 9 GTarofie aeensty 37 STehfceh SOTeMT o Heed i ISR R &, 3R I A1
e fedt wnfee & «ft STk w9 @ <t STt 2

sryfer R shea ot wartervita gfe

e et e | qataoli =T i e O e €, 3R o™it § Yl 3R " o ot
3ZZ HeY T AT TATSAT H ISR fohT 2| TorRTy &9 § hicl SRIRIER TETE, e ud S wered st
T e o ST 1o THTSHT BT hg T

1. AR THTE: SRR TS 31 hioe13Tl § Tehcl ol Forolor S8 & WieHTeHeh I eHdurguf &9
T foRaIT T B 3ok ShTeA W STl sharet IBMIfH e Bicil, sifcsh a8 Shiel o WY WTHSRe TATfUe shte!
2 3T 3o Toraml 37 HagHT3TY o1 qUvT st 31 g <l shferamett | wehfa weh wifhemeft =fer s
®9 H Yehe BIdT 2, ST Sia 3 379 ol €98 et 2

2. QRS Ua: e ud st siodrell # ferrer, afet K gafi 1 ar-a) 3o 37T 8
370k 1o § Wah(dl oh X AT ST Higd ahT forstur fomerm T &) ekt shfor "fewmere o fewme
o1 ATRHT 31T AT TorTed o1 TTOTTH foram T &, Fore wehfer o SIfer shfel <Al 21T SR 3@ wifera
T o1 TeT oft ffed R1 Ha ST shferar § wehf s oo Sfiee o Tt ded o &9 7 TR T R,
ST T, S S HaTa 1 e B

3. weTedt aAt: weredt ant ot faarett § +ft wehfa i arar ST Iweht Afenr it avi fopar w2
SThT ShferdT H SRt o ToI¥e ¥ S8 B, J&7, ST, A1 T AT HEcd ol ITH! e 36
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gfentor & +ff wecaut 2 for o TRt ot Sftat ot wsiiat wifeh ATt off, St = et SIes &9 4,
Ffesh AHEeR 3T TTfcdeh &9 & i AT bl T TR G99 SHT 2|

&t e wnfEew W uaiaRor

Tt ey wnfeer & oft wapfar 37X qartarer o Wit Heremsiierar s fereor firern 21 v, ], FRmTe
STH T Eehi SO TATAT H AT Sfter 37 Srep e aiarsT s grsfia e foper 2|

1. SWeig: ST % 30 e # TR o Sueht 9qfi % e Teu ey e w21 |
Iu=TE H foRar ot e o7 T ot Wepfer ok AT ITeh! Heleli o HTea| § QI 717 81 e
Wi 3 TR =T Halel haret e SATTeleh Heitr e, sffceh I8 Ueh S Tcneh 31T STeaTfcHeh defer
off &, ST SRBT § (ST 83T 21 SIS 36 IU=ITH H Sehi o EaT0r 3T 36k Hecd &l T8 &9 &
SR foRa 2

2. o Y07 o AT Steer 7 oft mretor Sfa S wepfr s e for T 81 58 S # Yoy + wreor
TS o S{ar, 3h! Gl 3T 37k Tehid & fred ot aIga & Hoemsiiarar § fo@m 1 "dar
AT T ITHOT IiEsT ot Tt Te S S8 T TR hl STTawehar o1 G +ft firerar 2|

3. FAYTUTEA: JTMITSA o eI Tfeed § oft Wehfer o |19 WTar o Taiel OX T ahis foam mam 21 3%k
=TT ST HRTi-Et H g foeman w8 fob 7y ot St shafet wfes S sitfaes mfcfoter &
T, Sfcen TTepfaeh daTedi & Wi ST 53T 2

&t anfeca § wafawofiar <rar 1 sufkufa weh aerh i grel eticie & &9 8 3w 7, fsrea =
I AR GIPRIT & Jhid o Tecd hl TG, ok THIS H I8k T ST TTe il SATavIehal
=l ¥t HEQH 1| ST Hed I T Hifeed H Tl HIT TR oh T HeaTeierdr I STHrEsh
1 =0T T8 9 ¥ @1 ST HhaT 8, R I8 Hfeed TS H TSR0 =T i Bl T T Hecaqul
HTETH & T 2

WA [T ULORT 3 qatarutir fSrerm
WA F91 3T qITaoT

R SR H el S HHE o H8-3TRdcd i T Heca ol T foaT 11T 81 R X H 98
HT=IAT & foh ATa T ATecd Tohf © S[ST g1 & S 1 T TER Hefel 8§ AT I T haet Sfta o
1Y FE T AR T FLdT 8, Afoeh a8 Wi aaqrar & fop qealt ST 36k HErei o1 SR T ST
CICOE

AT, ARET S TN 91 § Tk T Tom:

1. Agra: Agid 331 H Jhf 1 STEIT o Teh &Y o &9 H HHT 7T 2| 9 "Thfd" (Fehfd-yaw) a1 "Hrr
e ST &, SHT ST&TT T STEAH &Y 2| SaTd oh SR, ST S THI T L TG & ST ITeHT Th-
T AN Hefy 1 7T 0T @ Fof ST S # et oft med Bt €, s s H st @ A
Bt 2
WA ATATSTER T9TTRReRTuT 9Trer ufsreRt
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2. WET g9H: TiE 91 § Yehfd ol TR (Prakriti) o &9 H aftTiia foram T 2, Si o7eh 31k
TSR ST ST H BIeT 21 T&T 9T Thfd shl S T SR FHT ST 7, 3 36 T Scq Tedoh
&Y T I3 frer TR Ao 2 $AH HIe S Sehid T Hefel SATEATRIA fohaT T &, Forew &t
ST T T ST ST H e I SITaT §e i ST TaT

3. AR g9 AT S H Fehfel o1 STcafires Heed 81 AT H IR, 7, I STeHT T Th Fqferd R
qrfearet Sta S+ TR et fodT 7RI 21 AT 6T SeT A ohi STAT STTCHT o AT Sl o AT eI
TTTO ShUA oAl FamTT & AIHTERIA ohTAT 81 FNT oh ST T ST 5 ol TTehicish &9 § Ty ST Frifereof
ST STTaT 2]

HITTLIAT § Rt BT Waed:

AT § ST 2t 07§ Yo ST 9%y % fizd sl Tedlt qwet o Wrer SEqq foRa 2| e
HTHR, "FicT S IO T Helel AL &," AT Tl bl A SR ARG WA T 21 TMelt # 72 ot
T AT & foh ToRT o Teall ol HATEH-YGH 7 hadl o4 o Tl o foIT STTawersh §, dfosh I8 HHd Sfad
T HfAd I ST 1T T o o sft e 8

FHT, AT AR Afes T § qFTawur HT T :

1. T AT o ST IR, H ST HATCHT o WS shl ST W o oA ST=i |remrsl s urer
A 8| T |IEATHAT | YR ok 1Y THTCHRAT o ToRIY €T 2| AT fX1e7 21 faadt @ fof g
=T AT SATE-UTH hT TTehfcieh AT H SITSHAT =MTeT dTfeh Sfier & Hfeh i 37 RITeh dqert
TR

2. ATIAT: FYeIE H Tehid sh1 sIeg HecaqUi T 8| IE Sfie AN TATEeY i Tehicsh & U Hferd
U o fore s, SrEt-sfeat 3T SRR o1 ST TdT 8| SIS H HET T & foh Sel 7
3R wepft o off=r wrsTe a8, Tt e o wameed qul ®9 & gt oiR faht e 2

3. Sfeeh TuRT: Afeeh W § off Tepfd ol aferst AT T & 3TR SHeRT STT6T i shl STTavIahal W
ST T T 81 8T H Weer o T w1 Rl qardT o &9 H YT ST &, S o 9, 51, Ay A1t
T8 T § TR o ek cd i aaal o &9 § IS SITaT & 317 9 fven & Sieft @ R 56 et
GHTE T I1TRT, Fifeh 3 g¥f) dea Sied o o af1awaes B

T 1 I ROTaTY H vrferor <Rt e 37 Eeror 3 ot Hecardut firer € € 81 <, ST,
Jatd, 3R e S T § Thfa 3R w1 areey agd TeX STR ufes ®Y € a foR T 21 39
IEhIvT o ST B T qHE T STTavehdl € foh TATeRvT T TREA0T 7 Sharel gUR IR 3T wHfaes
T o5 ToTT AT, Sieh T8 SHRT T ATeHT o fefshre oh forq off Aereareh 2

T snfeer o v=taruiier ST st AT a9t
e TR TUT W IS

W I ATHTISTeR T9T{<heRTuT T8l TsreRT

(Indian Social Empowerment Research Journal) Page | 68



‘T T |THTINTSR TITIRRERTUT IET UTIehT’ ISSN :3049-334X
(Indian Social Empowerment Research Journal) g 01, ik 01 Toder - fedaw 2024

& anfeca 3 varlaeoiia =ia=T at Tt § BT o1 61 [T B) hicrdrstl, s 31T U=l &
HIEH H AN 2Rl Jehfel oh Sfe STT&eh fofalt 72T 21 et st ol Fr aiee # u]-aferii S 9T
T hl RS § Ik T

U TTfeed H qaiewuita g8

AT ATfeed § STary TR, a1 T Ferg A Gguor S JEl W Ted <=l T 75 21 FaT
ol TR ST@ehi  $79 THEATSAT T ST Tratt § o faan 2
REUTERN

2

1. A2 H YITSRUNT ST & sATUeh TR | SHAT

qEtaelt Ao, R geifere e +ft T ST 2, 37+ft Jerem o WTiecd o1 et T o wr
21 srfrenter wnfee I e, Yfderfaen veATeH, A SR SvEl W T S 7, Safw watawf
TerRIT <hT STeREC BRI TT T ST 21 SHehT TR I @ fob oot qei ot forel e wrfered shi fuferd
UT3eh T ST [T=raT e it arefl|

2. UTGhi W UATeRUir W2t o Ui Gier &t Ht

TSI T U183 1 ISl & Sa I SHTARICHT ST Tehei[ehT ST H S 8| SRR q18h Booh-Bosh
AT ARSI WS T STTHERT od 8| TTaoniy =raeT & S TR forit st amer 37 STTensnd &
o STl ST T 2

3. ALTHIOT 3T STHIHTATE HT THTS

PR ST ITHIRRIATG + THIS ohi UElT 1T o okt o 8 STef At gioremsil 3R georet
=l JTYfehaT dF STl 81 Teoid SHEmd, S Sefey qitec, o fofererdn 1 g, 3 ggr, 5@
sifereqeft STIRRTaTET FHTST H 07 81 ST €| 36k "o wnfeed § o Y8 2T R ==l A 6ecd FH &

ST 21
4. AT WIET3T | | T STHTS

TSR AT & [ |fee 1 STTehRisT 1T SFISA a1 37 Aftreh vTnedt § Suwiey 81 WRd
WTOTAT 7 36 TR o HTfecd shi Wi i 2, Foree 8 ST Tt 78 qreehi o sfter TwTelt & &1 el

5. TaTeRuta HET sht Sfeerar

qetarulie e ST STR AT SATUR 9 SATEG 2t 7, e ame & o w et
U IR ATILTN ATV Al STTELARAT Bl &l Wifecd H 57 JEN bl AT S TGRS &7 H Tl
AT @ o foTq e 1€l T 8
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[T
1. T TERUTE AT{eeT whi {rear Jorredt § aftnfera s

TRrear worredt & vttt Afee shi Aftaferd i | el S JaTal § TATeRuT o i STHreshd
SIGTS ST Hohdl! 2l Thll SN forafararmer # gehifcTe e o I3UshH ol e §9 ¥ A AT =116y
3Hoh HTETH § BT bl 7 halcl TH TR0 THEITST shl SR fieitt, sifeen SehT Hagasiierar «ff serfll

2. QeI ERT TRl AT AT

ATfEcrsR THTST o fommeamn fufar 2 8 S Tu e o H1edy | YAt Suensy sy
@ | IS =AY FHh HATE, Wfcrsh SEAT, GreHT I HRIRIATST & e § AR h
STk o oh TTT foeiy ARrme = =iy

3. AR AT 9{ORT o Frgiat st gt iford s

TR 9 WU § Yepfa 3R AHa o o= e Ty Tenfud foram mam 21 afdes anfee, sufime,
S SF= e el | wEieRor HevT o frgia fou e € o fgidl o smfe wifecd 3 w9 SRt
THTSROTIT <1 hl SIgTa faT ST EehdT =1

4. TATT AT § ATeeT st faior

TTHRY ATTSAT & TR Taoiiey Sfee T AT ST STATE fohaT ST <TTeT) S99 7 shaet AT 31
3Tef-3redt &l | qaieRuii ST SgTit, Sfceh I Wil 34 @Harl o g «ff siferes wrefire 3
TS T B

5. fefRreet wreamt w1 su=T

st fefSieet Areawi st saTIes YW 21 Wifeed i 34, UTeehiee, s, IR Hivret Hifedn
HTEAH § ST FoRT ST HehdT 2| qartaroiy foart ot streiiq fefsreer amft s1feres @i oo ug= el
2 3N 3¢ STk L Hehel 2

6. TATSRUTTT BT YTERRIT BT 1T

qterufter foslt ot foreH aret ekl i TichTe o o foTg foRIy qehrl ST 1=t ot
ST FEAT AT THE 36 & H HIEed i ol ST B

7. ATER AR Fo= 61 aw=a g

HTGeIHRT I STeh! 3R qaRoTar o |1y it il T A1iey| 98 - T
TS T AT 2l HTfee ok HTEAH & T ST THIERIEA! TRk & Sqd i H HETIh SRl

8. UTSehl W Bl Ig™ o foTu Trerer et AUt

W I ATHTISTeR T9T{<heRTuT T8l TsreRT
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TSRO TTEe ohi ek S o [oT ShaTiHail, SU-TET, 3T Hiadaretl sl TN [T ST dehdl
R I l-eh 3T STEdTeh TeT3TT o1 {201 UTaehi ol SRS T HehaT 2

afor i sfer 3R

Ife gTfEeT H 9HTerufiar <IaHT o TR o foTu STk SHTETHT okl SO ST, AT 9HTST § G iauiid
STTEERAT 31 T TS &9 6 S| 366 81 &, Hifeed GHIST o Teh ol o Tl 376 Jehicl HLav
& e I o =)

TS ST YT THETY S Tohe 1 &9 o Tl 7, A1EcT 37 G137l o GHTE § Ueh U3
TR S el 8l T 7 A TTSehi T TN HUT, Sfeeh Taiawer €& o foTg e S i off fowm
EHEEI

e (Conclusion)

Tt anfee & wafarolia =raaT 1 stfveafcRaRtor TR F1 TR ol TTedY STei § (ST gaTT 31 I
Tfee = halet Tehicl o Haed ohl ISR LT §, Sliceh T ST TATERUT o He-3TRecd h ST i o
Ah &Y Y T BT 8| A3, TS, el Aifeed, I AT hed H Yol oh Tl TFAT ST ETET h1
WId T 9§ A ¢l

HTfeeIe Il T TSl o HTeH | Tehfd shl GatdT, 3eh! Tfth ST FTaor SLaor & Sid
ST =T HawT o &) ST=i |Tfee H ST8t Wahld ol STeTicHeRdT ST ATdehal § SISt T3, Je ST
TTfEeT § et THETe 3 3k T UX €1 shisd foham mm

3T, ST STeraTg TR, Tgor, ST ATehfersh SRTerHT o1 STeafereh Qe St oeand it &9 o
w@E, %ﬂ?ﬁﬂﬁtﬂﬁﬂﬂﬁmﬁﬁw L STl ST ST FHTET GISHT 3Tl Hgeaqol
1 T 2| W, 3T Hag-siierar ST SAT9eh Ug o 1w ¥, mﬁwﬁrﬁag@r%qﬁrwaﬁt

TshT ST GehalT 2

1 Tt Ao SR RS T TR T STEARA 7 shael YATaoT SLET0T ok il <IaeT SITd & §
HER €, Aeeh I8 T UH [EohTss Wiorsar sht ST off ARIGRi il &, STel Sohid T HIa o1 Sqe sHTg
TGT ST Hoh| T& AT hl JTT & Toh 37 TS U IO iord G TaR0T Hehd ohl THTHT WISIT STy

LE) et (References)
g 3R 3T — et gfy

SRt T 3T gmm&qd G shl hTed TWHTE
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0] 36T T W ST

AR IHT <hT e &Y

AN
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7. AT T 3T U1 — Ueh TS
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