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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
2. Narayana Multispeciality Hospital
3. Eternal Hospital
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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

NS kW

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.

3.4.2 Qualitative Data Analysis
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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%)

6-10 years 76 (30.9%) 72 (29.3%)
AT ATHTRAh ATReRTuT SIET Tarent
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11-15 years

52 (21.1%)

58 (23.6%)

16+ years

36 (14.6%)

48 (19.5%)

4.1.2 Work Culture Dimensions

ISSN No

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)*
Work-Life Balance 0.22 (0.04)** 0.15 (0.05)*
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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**

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

0.35 - .
0.35 4 Il Private Hospitals

I Public Hospitals

Beta Coefficient

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:
"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."
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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:
"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."
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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

employees. The factors contributing to employee satisfaction differ between private and public hospitals, with
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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.
3. Both private and public hospitals need to address work-life balance issues, albeit through different

strategies tailored to their specific challenges.
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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.

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.
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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.

References

1.

10.

11.

12.

Dubey, S., John, D., Arora, A. K., Mathur, U., & Singh, A. K. (2022). Perception of employees regarding
the quality management system implemented at a tertiary care Eye hospital in north India: a mixed-
methods study. Journal of Health Management, 24(2), 275-289.

Jain, S., & Bhatia, N. (2022). A Comparative Data Base Analysis On Service Quality And Patient
Satisfaction In Private And Public Hospitals: A Systematic Review. Journal of Positive School
Psychology, 6(8), 5587-5599.

Kerketta, P., Maniyara, K., Palle, E., & Kodali, P. B. (2024). Exploring health worker absenteeism at
public healthcare facilities in Chhattisgarh, India. Primary Health Care Research & Development, 25,
ed4.

Maan, P., & Das, A. (2024). Mental Health Status of Frontline Healthcare Providers in Tertiary Care
Settings during COVID-19 Pandemic: A study of Jaipur, India. Demography India, 53(1).

Marmat, G., & Jain, P. (2020). Contingency framework for understanding quality in public and private
hospitals of India. International Journal of Pharmaceutical and Healthcare Marketing, 14(1), 137-158.
Mohapatra, J., & Mitra, A. (2019). Work culture in super specialty hospitals: An appraisal by women
employees in Bhubaneswar. International Journal of Innovative Technology and Exploring Engineering,
8(11), 2287-2291.

Purohit, B., Lal, S., & Banopadhyay, T. (2021). Job satisfaction among public sector doctors and nurses
in India. Journal of Health Management, 23(4), 649-665.

Roy, A., Yadav, M., Jain, S., Khendry, N., Chowdhary, C., & Talukdar, G. (2023). Research and practice
in harmonising nature and culture in Jaipur City, Rajasthan, India. Journal of Cultural Heritage
Management and Sustainable Development, 13(3), 467-482.

Roy, D. (2023). The Correlation Between Emotional Intelligence and Job Satisfaction Among Hospital
Nurses. In Al and Emotional Intelligence for Modern Business Management (pp. 134-145). IGI Global.
Roy, D., & Rathore, S. (2024). The Influence Of Emotional Intelligence On The Job Performance Of
Female Nurses In Both Public And Private Sector Hospitals. Educational Administration: Theory and
Practice, 30(3), 892-898.

Seth, M., Saxena, A., & Sethi, D. (2024). A comparative study of health workers' motivation in
government, private and charitable hospitals. International Journal of Business and Globalisation.
SHARMAR, S. K. (2022). A COMPARATIVE STUDY ON OCCUPATIONAL STRESS AND
ADJUSTMENT AMONG NURSING OFFICERS OF GOVERNMENT AND NON GOVERNMENT

WA I ATHTISTeR T9T{<heRTUT I8l TsreRT

(Indian Social Empowerment Research Journal) Page | 13



ISSN No

HOSPITALS OF JAIPUR RAJASTHAN. Indo-American Journal of Agricultural and Veterinary
Sciences, 10(3), 12-22.

13. Shastri, S., Shastri, S., & Pareek, A. (2019). Motivations and challenges of women entrepreneurs:
Experiences of small businesses in Jaipur city of Rajasthan. International Journal of Sociology and Social
Policy, 39(5/6), 338-355.

14. Tiwari, R. V., Sharma, S. K., Sahoo, S. R., Velthuru, S. K., Basavarajaiah, J. M., Kazi, M., & Dixit, H.
(2024). Comparative evaluation of quality management practices in the public and private hospitals in
Visakhapatnam district: An original research. Journal of Pharmacy and Bioallied Sciences, 16(Suppl 1),
S592-S597.

WA I ATHTISTeR T9T{<heRTUT I8l TsreRT

(Indian Social Empowerment Research Journal) Page | 14



ISSN No

Beyond Profit: A Blueprint for Business Models in the Era of

Environmental and Social Responsibility

Khushboo Sahu

Assistant Professor -Department Of Sociology,
New Government College, Ghotia, Balod
(Hemchand Yadav University, Durg)

Email khushboosahu939@gmail.com

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.

2.The Current Landscape:
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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

Stakeholder

A

‘c/

Sustainable
Business Model

Information
Technology

Performance Organizational
Management 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).

Table 1: Projected growth rates in ethical/sustainable consumer spending 2022-2032
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Projected Ethical Consumer Spend (trillion USD)
5.5

7.3

10.2

15.7

30.4

Source: Nielsen Report on Sustainable Shoppers, 2018

Projected Ethical Consumer Spend (trillion USD) vs. Year

40

30.4

Projected Ethical Consumer Spend (trillion USD)

2022

2024 2026 2028 2030 2032

Year

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
AT WTATISER F9TTeReRTuT ITTeT UTareht
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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 aroups
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 S: 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;
Coral Reefs

(IPBES, 2019) 99% loss at 2°C warming (IPCC, 2018)

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 ] .
] . o - Quantify soil health, carbon
Metrics protocols quantifying regenerative impact (Terra _
) sequestration, etc.
Genesis)

Appendix D - Ecotourism Case Studies
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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

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.
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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
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.
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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
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.
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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.

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
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Experiences of intersectionality and how multiple identities interact
Factors influencing identity expression in different contexts

Perceived changes in societal attitudes and their impact on identity

vk »n

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
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
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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%
Gay 120 24.0%
Bisexual 100 20.0%
Pansexual 60 12.0%
Asexual 30 6.0%
Queer 80 16.0%
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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 5% -

4. SES 22%% 1 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 ] 042 | .18 | <.001

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

Sexual Orientation | 1.35 | 0.45 | .14 | .003

SES 0951 0.36 | .12 | .009

R2z=.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:
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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."

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."

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 LGBTQIA+ Identity Milestones

204

15 4

Average Age

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
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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."

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."

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.

Mean Acceptance Score (1-5 scale)

5

Perceived Societal Acceptance in Different Contexts

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:

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."

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."
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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 48%*
Psychological Well-being A45%*
Resilience 3%

*Hp <.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:

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."”

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."

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."
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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).

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
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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
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
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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.

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).
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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
Scientific™ Niton™ XL.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.
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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

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.

Spatial Distribution of Cu, Fe, and Pb in Narmada River Water

ntration (mg/L)

Concer

Sampling Sites

Figure 2: Spatial distribution of Cu, Fe, concentrations in Narmada River water samples.
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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).

Chromium concentrations were particularly high at Bus Stand (NR3, 7,470 mg/kg) and Narmada Temple
(NR6, 7,420 mg/kg).

Copper and zinc showed moderate enrichment throughout the study area.

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:

Eichhornia crassipes showed high accumulation of zinc and moderate levels of copper and iron.
Potamogeton lucens demonstrated the highest zinc accumulation among the studied species.

Vallisneria spiralis exhibited the highest copper and chromium concentrations.

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

bioaccumulators of these toxic metals.

3.2 Environmental Risk Assessment
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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

NRI1 | 1.82 | 145 |2.18 | 2.56 | 1.78 | 1.21 | 1.65

NR2 | 2.13 | 1.67 | 245 | 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

NRS [ 1.98 | 1.76 | 2.23 | 245 | 1.89 | 1.43 | 1.83

NR6 | 2.67 | 2.34 | 298 | 3.23 | 2.45 | 1.87 | 2.40

NR7 | 245|212 |2.76|3.01 223|176 2.21

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

NR9 | 2.56 | 223 | 2.87|3.12 | 234 | 1.78 | 2.30

NRI10 | 2.34 | 2.01 | 2.67 | 2.89 | 2.12 | 1.67 | 2.13

NR11 | 2.78 | 2.45 | 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 | 3.23 | 2.89 | 3.56 | 3.78 | 3.01 | 2.34 | 2.93

NR14 | 345 | 3.12 | 3.78 | 4.01 | 3.23 | 2.56 | 3.15

NR15 | 2.89 | 2.56 | 3.23 | 3.45 | 2.67 | 2.01 | 2.61

The PLI results indicate:
e Highest PLI values: NR3 (3.02), NR14 (3.15), and NR13 (2.93)
e Moderate PLI values: NR6-NR12 (2.06-2.72)
o Lower PLI values: NR1-NRS5 (1.65-2.12)
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Pollution Load Index (PLI) across Narmada River Sampling Sites

=== Baseline (PLI=1)

Pollution Load Index (PLI)
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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
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 315.8 High

NR14 308.4 High

NRI15 254.3 Moderate
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The analysis revealed:
e High Risk Sites (RI > 300):
o NR3 (Bus Stand): RI =342.6
o NRI13 (Kharighat): Rl =315.8
o NR14 (Tiwaraghat): RI = 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:
e FEichhornia crassipes showed highest BCF values for:
o Zinc (BCF: 68.7)
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:
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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

o Primarily agricultural influences

2. Middle Stretch (NR6-NR10):

o Variable contamination levels

o Moderate ecological risk

o Mixed urban and agricultural impacts

3. Lower Stretch (NR11-NR15):
o Higher metal concentrations

o Greatest ecological risk

o Significant urban and industrial influences
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Spatial Distribution of Ecological Risk Index along Narmada River
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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.

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).
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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
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
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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
(Gomez-Alvarez et al., 2011).

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

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:

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

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

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

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

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

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

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:

1.

Elevated levels of copper, iron, and chromium in water and sediments, particularly in urban and industrial

areas.
2. High metal accumulation in macrophytes, indicating their potential as bioindicators and
phytoremediators.
3. Identification of high-risk zones based on ecological risk indices, primarily associated with intense
anthropogenic activities.
4. Potential long-term impacts on biodiversity and ecosystem services due to persistent metal
contamination.
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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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T AT 2| TEH TTEIHLOT o THTE o IS hAd T ATHIOT HTS T TS+ aiTe] AT 3 Hiehfreh
it ot fersderor forar e R) T st wrsteTRet gfSeRTor & Sredt 3 aror SeTety o sfter e
TR TSI Rl T AT ST ST 2l

THE 9765 : JTR{IRT0T, TTHTOT TS, |IHTISIR ST, Hieshiaen qied, ST mfafafem, anmsmmei

STEAAT &1 Ie (Introduction)

TRLRIT SATE T T Teh T WSR-S qiterd 2, fore wrfors wtemT, wiesiaen
AT S A ST shl feert Ot TTetr THTer STt 21 A STshar SfTaiientor SR Sfieor st o =, e
TR TTHTOT SHTSH 3h1 ST hid §U 36 5 TRl o 3TT&T o o foIg 7t foram 21 amior
TS, ST A Y, qTETih St 3R AaTiics aewTiiar o SATETG BIT 8, 37T oo o aad
T o SR AT 7S TET H S 9@ T 8

SreeRtor ot Ufsham § STl st foredm, T okt ITHior &5 O wred) S oAt 31T ueir, Seifies
forehTer, STR HATYfeh Toheieh! |TEHT o STt § ST RMTHE | SHeRT HTGT THTe TTHIOT JHTST O 9T &, STat
TR Tedt ST SHarsict T T €i-¢it STYfehaT S STHIRETE T I L {3 2

TTHTOT TS, ST el {H ok H ST, |ET ST ek aredi o it o fore St St
oIT, TSl TR o 0T I TTET H ST T SATHS FL T 8| T T TR FHET 3ht et 5 e
oft, AR 31e AR TarcaT, 3TTfes ST 3T W) SHerSiel! o SATHNUT 4 YRUfes TTHIOT JHTT hY
SIS T HESIL foharT 31 GO ST, STt wrt 7 wrTioren SaT St Sifeet S agatram 81 8 2, et
fchare, Tfaeqaf, 3T STHRTETE! AT TeRdT shi S=ied R
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TR TS H FR1&TT, TTee GoreTt ST qehiieh! ST STTersh STl &9 § ST &, STelfeh AT
TOTS § 3 &1 § e Sume o7 o7aw Brd 2| &t o et 7T Tmefior worsi shi | @i §
TorTSI T SFROT QT 21 ITEHIERTT f USTIR o ¢ 3Tare TaT fong &, <iferd se ameftor et & wredi it
3R qRA i ot SgraT 3o &, TSk ST ATHior &3 H 9/ i ohl et 3T qRuEh i Aramia
aTefaeeT T Nfiehet T aeT 2

TTe{t TR ATHioT TS o6 Sff=r AHTTSTeh ST T 98 JorTeneh STea fofHie el ot hisd &,
S8 foh aftar e, e 1 &€, Sl Tiafafet, SR giesiae god| T SHIS H SEl aiNar
TSN ST AT shT T AT 8, el et THTS] H TR Al ey Il AR safha srerfierdrel
T AT &1 T 8

TiEhien GrEshivT & T IEIHIUT ohT THTE TIE 7| TTHIOT TS ST IR @reri, Afd-famsi
HR HiEhfcreh Gliadl bl GSIT Ta H 32k FeT 2, Sfafeh el THIS § 3 dcd dsit 8 ST fHehdT 3R
TS ST T I FH @ 2

T I T I LT ST UTHIOT SHTST ohl ATHTISTR T H T TNEIH1 hl JeiTcHeh ST
AT TR IE THAT & foh 8 3 INEHT T S i TTfa R 81 98 ST 7 Shaet aTTSeh
SEATE 2T el THE T hLT, Sffcsh FTHOT SR el GHTST o6 sii=l HIHSR ST 3t o foTg sTraeash
iforTa g +ft s e

QTR TTEAT T Hged (Importance of Social Structure)

AR ST ot off |HTSt ol SATURIRTST Bidt 21 78 37 T fshametl, Hr=reredl, SR qei
1 HHE &, ST AHTST shl Ueh TS 39S ST ol IS THTST o B TaEd hl 36eh TTHTISER aTRIeal,
HTRT, ST HhTAT oh! g ST HHT H S8l Hid ol 566k foT QTS H THEddT 3T sFeee
TATT TEAT hiS &1 HehelT 2

ITHTOT THTS (Rural Society)
TTHIUT AATS 1 HTEHAT SR 3k fatrer ugel

TTHTOT GHTST 2T ETEAT TR, THETTe ST qed &9 § Y 1T Sl 2| I8 TS 6 STeR
3R el T SATUTNG €, STel AT Afeeh &9 8 Td & A Tt Fed o (10t 2 &1 wreior sfa 6t
foRTSaTE SR BT HtaT FfaRad Teqetl § €98 &9 § 3@ 311 @] o

1. 'H'Fﬂﬂ'lﬁﬁﬁﬁﬁﬁ? (Community Life):

o TTHIOT SHTST § WIHETRI Taiel HSTefd €id €1 F&T 9T TN Ush-o o6 W1 e 3T Tt Hefer sy
T &, S 3T} FEhT 3R G g 9T AT B 2

o ORI ST AT Tt e Tel arfeeh SSTe ot AT el 8| U St H aier s
HEEY | here B o AL, sifosh QL TTiel H The[Z Bl il L &
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o IR, IS, 3R Afee HRT § TIERT @ Sl 8| JTHIOT §aTst § @TeRT 7R anfien seeid
T AT &Y U 1 AT HIET AT €| F8 W ekl 31T ATHTISTeh Tshd T Jeiish &

2. arfeler mfatarfer (Economic Activities):

o T TITEHiOT TS T T TR B T8 i ferepier el nfafafert adt it F i & S St
2 ForaTT 1ot STHIA WX T SRk TG T UTe hid 2, 3T iy €t 21t <t sfiem w2

o UTITEH HIT EEARTCT S ST 3 HTEH TRAN TSR § ANEH 3d 8] i o ST,
TTYoT &1 F ORI, FEE UTei ST SRafied S S e ft T AT % | e
2

o IO STIIEEAT TR: HATCHR At 21 T H T 0T ST &3 I L &, 3T I I18
Y ICUTET T IcTE BT & FTEE o 7 Shaet STYAT U i &, sifoeh fih Scarg bl Seii &
SRt 3T +ft ITH Hd &

3. ET{EEEIEEHFT (Cultural Values):

o WO 3R GfF-Farst arior a9t ht 9g=e §) J@T o AT 31T aia s Gfd-farst, enfdes
HIBHT SR Aok HIIATSHT T I L 8, ST FHTS b Tehs[e S Tk S-1C T 8

o Toame, @R, SR AT SEm amiiseh Sie i AT Fd 8| forare 3R 7= uritaniss Scedt
o SR TINT | &9 § fiersht s #hid &, e armTiors S s 37 asted e 2l

o TSI T TG H ATNETIE Heot HEW HeHT (T 21 JTHIor SHTST § ST ol §FT 3T STeT
T ST 2, 3TR STh! |eATE ol Heed ol AT SITAT 8| ITHETHeh Jodt Se TehdT, Tiead, 3T
TEIRIAT SRl ITerTHehdT &1 STt 2

4. eIt I T (Education and Health):

o TITEvOT &5 fRve 7R wameey gioramd it gt 81 et 5 e 1 T QT 9 8 e,
3T T=-T o sTeai o forw Sfara f3retr 3 ot ot w8 2

o Tt et it T o IO ST HaTSAT qoh g oA aidl ol ATHT &t o e ik waree
foremat sht e o HROT AT 37 Flraratl 1 AT 781 31 uTd &, Foradt sfiar 7 qurer o
T 2l

o  STREERT ST HETEHT ht HHT T TTHIOT S oht ST SITierd Bt 81 SETeFT shi sl 37T
ST eh! ShHT o SHITOT TTHIOT Sfe oht TTfer 37T fershrer # feeend 317dt 8, 31 I8 wHTS =t
Teh HEea Ul T[Tt o STl &

TTetoT THTST T EEAT gl 3 Amfes s o strenfa gt 7, frae i, oo, afEm
3R BT AT T Heca vl €I 8| gTeiten, TRt 7 wareed St Sfad draret i st o7 waret
T e Frevor Sfta ot st o seen <) i oft, Tmefior STt o A feeRdT TR SednT i e aHT
o TEcEUl WY o §T H ! ol
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T8 GUTST (Urban Society)

STEY WIS ATHiOr AT § T ST & 1 weht e Sifed, safeTa ST sienfies 2t 81 el
Sfier  Sfch o1 e hish SATATA forshrer 3T SATfeieh e 9X 2rar 2

& AUTH Shi GEEAT (Structure of Urban Society)
& THTS T ST AR gaeh fofem uger

Y GHTST T =T UTHIOT GHTST © ST & SRTToh I 1ok STied, TMiaeiier 3R Sfrenfires srenf
BT 21 Tt St & safthare, SyfeRdn 3R deHTsh! ST % Tee] WE BN 8, St Frier s §
TRTE 37K Frfeear W SR siftes S 21 vl wurS o i st s wee % foaw g@ fafv=
TEqal # forrfora fomam ST wehar 21

1. ¥ufwher Sta (Individual Life):

o ITE0 GUTST H SFfhaTe shl STUTeRdT € ST 81 T8T W SAfth 319t ST S SARETd forehm oX
e ST HIsT AT 81 TN STI I, TR A&t 3R F=S1A1 h qfd 7 TFaeh = Tdl
H

o TSI HaieT ST ST 3T h-oh5d Bid &l &L e | ST AT 0 Bid 8, SHfely
ITehT GHT TRER R G Geiel 3 SIST R 9T 3114 shisd aidr 2l

2. artfeier fafaferaT (Economic Activities):

o I, TR TR HAT & AT AFAEAT 3 T SATIR | WS &1 § 9t §e § I iR
AT 4 &, Sit TTfer Tfafater o e @i 8 2

o USTIR & 3Aeeh STaE I9eTeY BN &, Foret sfar Tt § gam Srar 81 wredt gorst # fafie= & 59
ford, S1mee, Ferferca, et S71fe # USTIR o ST 3T BId &, I W7 &= ol JoT § St
o1 TUTGIT ohl & ST e

o TR T UG IR T Ioied BiaT &l el TSl § qehiehl & ST Uiat |aTe S
gSiiftaT, ferfepedn, feredter damd e Bt &)

3. Hitmfae Hed (Cultural Values):

o ITTYfRAT SR qerrThT TTTT STERT Sfia T T 37T 2 8| ARt hT weapfal Snfiehl 3R Faremi
& gfr STt Geft 21t 7, 37 7w forermer 3fit sraerrar & wi wehreneh gfvenir wrdt

o TRl OIS SEaiEhfae BT 7, et [ty denfoRl, et S SfeRlt 1 Ae-sie grar ) el
T 4 fafererar o1 e iR fafimT dwspfaat 1 s wry e e 7, e v ugg ik
faferer aiwhfcer aTameReT sar 2
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9T o g1 groister Gfd-farsit § seara 3 fafaedr 2@ s fiaerdt 21 et gwrs § o 31t
Hfq-RaT=i T TR sIeaTa 8T Wl &, S 39 S ohl g3Mial & foh el Sfe & S=fiar R
Uiara shl ETaT 371 2

4. 9181 TR TaTEe (Education and Health):

TR & H I RTaTT ST Eareed Gl Sucted Bt &) J1ell # Ioa urard arelt [R1af Jomedt
3R T TaTEed HaTd Bt &, St Trefior &t oY gerT § Sga Bt 8

SRR HETEAT 3T Tk o FHIRUT 3 ST ! T[T Soef BT | RTEL THTST H FRafT 3 wareesy
o TTQ gt SIRTEgarert 3TN g e Bd &, Foreel 3 &1l shl SielT TUreIT shi sITall fietar 2
T STETe, forei Fefifren, ST 3=ar Rveror e Sredt wee w1 fowan 21 2 vt & | at
T § 31T, fefercam oy 3R fagfoene gid €, S ey R fem & 3= ot &l
gffara %

T FHTST T ST Sgd &l Stiect SR MiaRfier arar &, fores fafargamd i aftads s it yarg

BT B I-T T o T ST BT §, 3T T&T T JTcd AN AT Taasdr 3T safwd e & afd
SITES BId 2| YTl |t | o7fefeR, TmuTfores, ditahfaen 3T Sifares gfEeRio @ 1ferk e 2rd €, s
38 forshre 7R T w1 gt & 2

ITEHSRTUT hT ATHTUT THTH WX IHTS (Impact of Urbanization on Rural Society)

TELRTUT o SHIRUT ATHIOT TS H g TehIL o TNEa 8T 8, ST SATIeh, TTHTISTR, S Fiah(csh &aX

T HEYH TR ST Hehd &l
1. fefer gvTa:

o TATH: USHIR 3R Sedl Sfiae €T shl @iST § UTHI0T 1T T4 shl 37 I9 oL T 2

o THIY UR STE: TTEIOT &1 H HHTHehi 3T HHT ok HIIT 1Y IcqTe T & T 8

o TITHYUT STefareT Ut qaTel: YIell shi AT SHTEHT T gFohrel UTHIVT SFefeereell i I
EEIRGIR

2. WIS TRad:

o IR TRETNE TR ATaTRIe: foedi § T 375 2
o TR o TTE & AT TGt & STTYfeh |ier 37 Siamsiel! o T 9¢ & 2
o TfeTal S Siferd ot # fR1afT S TSR o Wit &< 9 2

3. dFRid R e

o TR Sfiart et = TrTwior &R ITihTaTg ST ATy feRaT T SR foRa 2
o worTd Afa-FaTsit SR Gieahldes Tl H SeeTd S i fHerdT |
o TeRTehT |TeT ST Hfifea & mreaw & Sredt weenfa AT & de T W R

4. WTeRfe HETE:
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o STEHISRLOT o SHIUT FTHT &1 o STehfceh HETeHT T STETEe are a7 2
o WfH, 91d, TR Wi HETeHT W 3EE 7eT 2
o AU T [oTSH o FHIX0T Y I STt THTEH T 8T 2l

qcTTcHeh AETIT (Comparative Analysis)

T ITHIOT GHTS B auT

AT Gy | Ao IR (epe e | AR SR A= deeg

HERiT AR Hed i I fEer Fryfeh SR Tfaefier

(=N

orer ot e difera gferemd 3 3 foreqa gferemd

)

W 113 Hﬂmlﬁf (Challenges and Opportunities)

1. EITH"\'UTW%%TQ gﬁﬁ'ﬂ’[ (Challenges for Rural Society):
TTHIOT FATST H T GEATRAT 3 SR o STaTd o ST she GHEITU 30T &1 &1 2

o TATEA R TTEEAT AU
Eat TSR 3 31er & forw armefior &t & STedl Y ST IeA o & 8, foraer oo arst
syferehT <t et &1 T 2

o I SATATRA TLATEAT T &T:
Ffty o Frfear o2 T 8, 7R Siotany afard, qeRiehT ST, qe STeTR s STfterar & foRat R
GHETAT ST GTHAT ST UE & 2

. WiEH{dS AT &1 &
TR SR SATYHhRAT o THTE & WRRTT ATd-NETsT, ek el iR dieshfaen forraa
guTfard & & 2

2. ITE{t @ATS o To1Q FHIfET (Challenges for Urban Society):
e FATST oSfl U ded fenmd ST SHEEAT o SoTd o hRUT T GHEITSTT ShT STHAT oL &1 2
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o YEWTE 3R GATYAT T HHT:
TR &A1 H SIEEAT G, o T (aTal Garstl Sie aiaed, ar, fortelt, 37 wameed giorarstt
W Ak o 2
o  GTHTRTeR freHaT R T
TR ST ATHTRTSh STHHTAT % ShROT ITEt THTST | SO, a1, 3T TRt ¢ & Rl
.« TSRO AHEAT:
IO, e T Fee, ST BN &t o T 3t anT o g watefi feard 8

3. WUTAATY (Opportunities):
TTHTOT 7R STEHT TS o6 ToT o EMTITS STTed &, SiT TRl 2l SHTeT e ek ol

o TTHIUT SR ITEHt THIS 3 o< T & S ford forehm:
TTeToT S e |HTSt o6 Sl SeTeHT ST el sht wHford foraeor forepre bt Siqfetd st dehd
R UTHIoT IcuTeT o foTu w1t ST 31T S1ed) derrieh skt UTHIOT &3 § 30T 39 UshaT ol TTid @
Tk B

o TehAIchT ST StTereh forenTd o W | ATHIUT =TT ShT WITFeReRTOT:
fefSteat aodieh, See, 3T TS forenmd ShlshHT oh HTEaH & TTHIT 851 H TSI o T TH
I fRreAT ot sheet Gfereimd JeT shi ST Fehel &

o UITRUT TIEAUT 3T Aad farehma ot SIi:
g Swt, foarTes v, ST STedt forehmdt ot ATl ® TRITarufier TeToT sht STerfHeRdT Jet
SefenTicTer GHTE 9TH fohT ST @k 2

fFrews (Conclusion)

ITEISRTT 3T UTHIOT THTST shi ETHTISTSR ECEHT H 3Teh TH=dTd &, TAfeh ST oh sier 9 {9t
HIT FEANT T HeY AT HEAIY! &l JSUHTT ST SAT R, Tehriteh] ST S TSI 6 7Y 36
e fore &, el smeftor TSt 3 ot I, i Seaned 3R wiepiaes gedl sl widd T 1 39

o

HTEATST o ST SRl Hae THTST o Sdfeld [ o foTe 31fHam 2l

N

IO AT RO | I B T 8, o arufie anattien Sfed S Hi e
SFfSTTET T TS UST 8| GHL HIT, AT ATHT &1 & 2arich, e ATet, HIT Aieehfeh deali o faft €
39 ST i ot wEd gu, afad fifodt o aremm & wrior R el gt & e dqed s
AT ST <l

STRRISRTOT 3h1 TR, STE ST STHHTT, STehfcieh SETEHT T ST ale TR HTHTIST forere,
T FATEY T T St B UTHIOT 3T S8 TSt o it A1t aHer i weMiar ¥ € daq fowe
Y 81 IT AT & o ST ECETSAT ohl FoRINaTl ol §FH ld §U, 3o oifel GedlT IR HHee
EACCIRCEIRS Y

H: IEHT SR ATHIT GHIS o sl TH-=T o Bk QIS b A1 8, ST Hdford 7 gwreRft
ToreRTer T GHTEA X HerdT ol ST GHTSTT o oiTe T(eTd oIehRTd &1 Fad T T AT S HehdT 2
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& afeer ® uA et SaaT: WA AT 90U & @e |

sfieret AT S
eI ITeATae f&et
IR HTAh R HETIees HiE

| (Abstract)

fe<t wTfeca o vRITaRulier <IqeT WA T TR 3 Tl STel § S[ST 83 ol I8 e et |feed §
et gfEehtor Y fafuT stfsreafrat ot farsdwor shtar 21 sud Je, ufiver o | arfecy & aiet
Yk ATE Tk FTaelid qEl ot foer=r sht 715 21 ¥ § 9RATT 9%, AN, SR HAgAE & 1o
ATfefcaes FHiaaT o AT § THIST ol TATER0T ST&T o ST SITTEeh i shl STaHTAT T 3Teaa o
AT & TSR T shl HHehTCI Hawl H S hid BT, T T Hifeed S FHIS o i<l Teh Heca ol
| 1 1 T 2

T, S

TEATAAT (Introduction)

HTST T 7T AR Hhel § ST 18T 2, ST&1 STAay I, et foIfererdt 1 g8, a1 shl e,
3T ST S e, WIS e o foIq TTefit @t 9T o 18 €| 57 HHEATSAT § A shelel JFieh 3 cohefteht
& T, Sfoeh Aifecd SR s a1 ot sifaa foran 81 wfec, s @t =t wfafsier ot fommeemaett =it
HaTEe 2, TGl AT o JER ST SIRTERAT & 7T Ush Herh qream skt 39T 2| &t wnfeea 5|
e 7 wecaqut wftrent e 2, i I TRt TS 7R Sweht |iehfas woaet % fee 2

TR T OO H qTaroT 31 T STeid 32 8l 98, UMW, YT, 7R =7 Gfder Telf H Tepfd
IR A o He-31fdea T T & T 21 g T yRede Sfie qui ofit wnfeferer sifveafet &
TR § GHTIR 2| TTaoT o S SITEhdT &l I8 W19 7 shael YT= 1 Ao H, dicsh SATgHeh &t arfeed
T oft Tow w9 § aitafara g 2l

Rt wnfeca o wafawofia Saar & T e w7 § W &) T Teil 7 q=ieror & Eeqor & fag
e R SreATfcrsh SEshIvT AT TRIT 8| 3/als, ASae, AR A | S, qr, A, S gedlt &

TEIOT <Y T shT W@ifehd fohaT 7T 21 Jufat § Yehfl o deall bl SATeATfcHeh =IaT & SISt o 7T &,
fSrerat org e forshfira g1t R 6 A ofit wehfar vk €t srariiar < o1 e 2
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TR G diiecd § HY Taauii <iaHT & s ST <@ &l fHard 21 T hiodl, S8 ey,
qoTeiaTe, ST GLaT, + 37U H1ed H Teh(d o [ T 1 S0 HLd §T EHTS I 38k T Hogiet
S ST HQST R 1 ST TSl H el o Tl Iueht Wtk ST 36k HXeTuT i STTaIehdT ol HIfHeh
w9 8 T foRa T B

Y freh et Tnfeer & Tetarofir =T 1 3R Sfie T 7R s &9 1 STfieh form T 2|
TETed ST, YA Ud, 3R PRI S et = STat shforet & Sehfd o St TeX T shi Seh foralt
31 37 WIfEeT T Yahid o1 = Shae Tiad Foor 7, sfcen S8eh Teor o fore smre off 2

TR T T H AT 3R SRS S ST AT <A1 shl AT &9 § S T AT
fead 21 2T # JTomeT ST ST o HeEH | a1y TR NG Sl b Sqer Td L ol a1 o6l TS
&, ST TeiaeTe Y& § 2T 8| STRIEE, S S SATETNG fefehedT YOIt &, 7T ST TiaRuT o Tet et
1 {EfoRd T 2

T TSROT <ITT ohl FHERTC M T H ST SATTTIeh &, FT1oh ST AT THTST ST YehiX & STeh{dsh
HHTYAT 1 36 L 1T 8, I8 Feiarsen ) e Aiecy 36 Hev § T 6 1 1 L &, S T I
HIT AT THEATHT o THTET i SHSAT 8| FIEBI 3T TG H Teh(dl sh! HEdT ST IHh! 16T
w1 i forf¥=T T § T T B

39 IO 7 329 it wifeey o fafed uatawefa Sra i TS @ TuEET 31 38 IR I
GO 3 Hed 7 TN T 81 I8 375999 36 o1 X ot Yoh1er STerdT & Toh 78 "ifecd 9o ohl STiTeeh
I Sifd o ket 21 et e, o7ot |reft SR Eaaeiierar o shor, TaTst o |t St sk uge it
&V TET 3| 3ok AT § TG Hearstl o1 QT GieH 31 U T 3 S SaTs i
feram & st <Y Swom &t ST Eehdt R

39 TN, TEd wTfeed S ATt T 9w o HAdfied defl sl JHed §U, Taiatvii <IaqT &l 7g
HTATHT H T AT 36 e AT ST 3T

QAT BT hT UfagTiien o
WA GO § G euT 68T T 3fdem™

R H TTaolier <IaT T 3RieTe ST 2| 9T 3R SUFaT & Sehfel o dcall shl ISiT ohl TR @
! Tierd! 81 g § ST, AT, 37, Foaft 3T STTRTRT ohi SadTel & &9 H W=l &1 715 2| I9[ei8 o , Al
Wfr: AT STe gferear o ATeAm | qedlt o Wi wr wehe foRar m R

A WIS 3R Witk T1ea § g iawuia gy

| e, S e, W SR e, it et § oft qatawefia Seer aftefad S 21 e
TETHAT H I i 7 halel Hied o &9 H W1 7T, Sfcsh 36 SATHT 6l I[EaT HIT STeATicHehal 8 ST
T QIR o , T NaHTE § 3RO i€ H Tehfd 3 Sl T smaeh Jui fora i 21
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&t wrfeen ® watawoita ==t o fatae smam

Tt anfeca & vaferofer <ramt 1 foenme €fit-efit gam B, o 7 wnfecr & fafym wai § whe gon
21 foreiy &9 & shrear 3T Tr § Wepfcr o Wi T 37T 36k Hiaqu sht STTeveshdl W e foam ma 7| e
AT ¥ THF-THT T qATevfi TeeTet ST TTehfeh TETerT & Hecd Sl ISR 36T 7, 37T g AT
arefreh et anfecr  «ft smoes 7 &t St 2

srgfes &t wrea ot yatarofia g

e féat e # qatawei It s S T e 2, ST HioRt 3 Wehf TR ATe o sfter
HZZ FeY T AT TATSAT H ISR fohaT 21 TorRTy &9 § Shfer SRIRIaR STTE, e ud S wered st
3 TR f BT STt ShTe TETRAT BT ohg ST

1. TSRt SHTE: STARIH TG ohl SHordTaTl H Yehld s <=7 s/gd & wiadTereh ST aHduruf &9
T foaT TRIT 81 3o 1oy H Wehdl sheed IBWIH el el sfceh o1 ehfel o Wy WwsRe ToTfud et
& I 3Tk ToramT STR HelGHT3! T JUUT ST | TG h1 hiordTaTl H SThi Ueh SRR 91T o
®9 T Yohe BT 7, ST SfiaT o 27 ol Tq8 Lt 2

2. QiR U Giee da st sfaarstl § ferrer, It 3t & 1 TR-ar e AT g
37k ShTe H STohf o Tt HargHT TR Hiad ol fostor forar o 21 3kl ahforar "fewmerar & fewrer
o1 AEHT S 3Tkt forredt T TURTH o 7RI &, Forers Wepfdl o Sl i ol 21T 37t 38 wefara
T@ o1 He off Ffea B1 U i shferar & wehfer s femor sfie & watay acd & &9 1 foram g,
St w7ifer, Her ST HaTe %1 el 2

3. weTedt aAt: weTedt ant ot hforett § +ft wehfa i gawar ST Iweht Afenr i Fvi w2
ST T H Tl o TS &9 S e, J&T, TR, HTIS 3 ST Haed | ST e 39
gfvenior & +ft HEcau @ for o Tt ot Sfia ot wsfiarT it wret off, St 7 shaet ik &9 9,
ok AHTEeR 3T TTedeh €9 & i HTadT bl T 3 T ST 2

& ey atEe § uataRor

Tt ey wnfeer o oft wapfar 37 qartarer o it HeremRiierT s fereor firerdT 81 Jweie, 1], J=mTd
ST T i A ST ST § Teftor St 37 e fen afiars s asfia e o 21

1. SWeig: SHEE % 3T MR H o ST 3ueht | o site Teu ey fem T 21 5|
g § forer o fter 37t werd shY wehfer o wTer SwehT wefet o HTeAw § qwitar T 81 Me §
+ft 2, ST BT | SIST 3T 81 IHEE W ST H V(A o T ST 36 Heed I TIE §9
ISR fopa 21

2. o Yoy o AT Steer 7 oft areftor sfa S weRfr s feror fora T 1 58 S 5 Yoy = wireior
FHTST o SfeM, ITeh! THeanatl 3 37k Tehfd & Red ! o1gd & daeeiierar § fe@mn ) "ier
Hiwrer" § AT aiterRT i el qHe SR 3 EUeTd s sl STaredehdl o et o fHerdr 2
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3. FAYTITET: AT o T Aifecd | off Yt o |rer AT o Helell UX €1 hfga fomam mam 21 3
SUATHT SR HET1 H 7 @ T @ o He o Sfa sharet Ak 371 sitfcreh Tiafaer &
T, afch SRR EETEHT & off T g3 2

& enfeca ° vatafter </qHr sht Sufkfa wer g 3T garet 3TieiaH o &9 § 39 ®, a9
had HIRTcdeh GrEhI0T & Thid oh HEcd ohl AGIAT, Fedh THIST H I8k TREIUT ST Taei il STTagehdl
a1l HETH HURAT| AT Fe I T HMfecd W Whl SR FRATeR0T o6 T HegRiierar K STresehar
1 Fo=0T T% ®9 H W1 ST R 2, SN AL Wifeed GHIS H FATGR0MT =T 1 A 1 Th Fecaqoi
TTEAH S TRIT B

WA FT GO 3 qaterufi f¥rerm
TR T91 TR TIATaR0T

WIS G2 | Yehld 3 A % Ge-3TRdcdl Sl Teh Hecaqul € foam i 81 Wiy a3 4 o
HT=IAT & foh ATal =T Afeed Tohfl & S[ST g1 & SR 1 T TER Hefel 1 I8 IV T shaed Sfiad o
1Y G shi AR it T &, fcsh g oft SIdqrn @ foh qesll 3R 36 SaTeEt 1 qra T STed
AT B

AT, |G R AT 91 H Tehfd hT T :

1. SETd: J57d S H Jhidl T STAIT o Ush &Y o &9 T HHT 7T 2| 36 "W (Fehid-aw) AT "
g1 ST &, ST STl ohT 3fe3ch ® 2| AT o JTHIL, SR T ek fd ohT 3HZE Faiel & T IThT Teh-
T AT Hefy 1 AT 0T © Tof ST S # et off e 2t €, S s h seT W A
Bt &

2. TIET I Ui 531 H Yahid sl Wahf" (Prakriti) % &9 H GRTiya foram mam 2, S teomh 31K
HTehR ST &1 H BT 81 T&T XTI I S{Ta T SR HT SITAT &, 3R 56k R 39~ Tcdeh
&9 T I3 foehre ST Tqe ol T9H AT 3 ST 1 Hefel AT o T 2, Fraw &
ST 2T IET ST ST H ek T SITer et i ST T T &l

3. T F: AN SR H Yo T AT Heed 2l AN H IRR, 7, T HTeHT T T Hfferd 3R
qufeerct Sfter ST o et foam 7T 1 AT o1 SET A shi ST STTCHT o |1 Fehfcl o |1 ATHSTET
AT o ohT Tt o HTERT STt 21 T o ST TR A A hi TTepfcieh &9 § Tereer S wmifaqof
ST ST 2

TITSEAT | TR T Heed:

VAT H a2t 00T 3 Tehf I qe o fvd ol el @HE o e TEqq {8 T o
HTEI, "Wl ST &Y 1 S 3T 7, ST Jehicl T M T ARG 1 7T 7 2| e 5 e off
T T 2 T5h Tehfcl ok Aeall shT STEH-SGT 7 Shalet fore & HelTe o foIe sTaweh 2, sifcsh g Aa Sfied
1 TeTd ST Sfia=a aTg T o forg oft atreea 2
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ANT, AT 3R Sfeh THORT F GATROT T FAqT:

1. TN 1T o STFAT I, F HIT STCHT o6 AHSTE i ST T o6 T =i Arerredi s arer
T 2| T ATISAT § YN o | TeHTeHRaT o TR T 8| AT e e et @ fo wgsr
=hT 3T STTH-UTE ohT TTehfcreh ST & ST =TTeT dTieh St # Ak i S AR T
ERIRE]

2. IATFAT: ATTAE H Tehid T sgq Hecdqul TAM 8| g Sl T TTees i Urehideh &9 § dferd
T o foru S o, Srt-aifeat st sffirt o1 STt shtaT 81 STREE H et 1 & fof s wysy
3R wapf o ofter wrsTer a8, auft e ot wameed qof w9 & gt ofk faeht e 2

3. qfees voRT: Sfee wuwr & off Tehfar o o 7T T B ST SHeRT STET A AT STTAvIshdT W
et T T 21 o 5 et ok fafar & it e o w9 H IS S &, S R 9, S, 9 el
36 AU H W o T dcdl I oo o & H IS I § 3T A% Rrer & St 2 o o g

T T T, it T Tt e Sfia o e 3Tmawa+s 2l

IR &1 I ROrat H vrferor st e 37 Eeor 3 ot Hecaut fire € s 31 2, STrd,
ST, TR T S8 GXMT § Tohfd TR e T TFe-g 98d Tel TR qfo &9 § T {1 T 81 39
TR & T B8 T THE ShT TETAHdT & T3 TTaRuT T TEVT T FHaed TAN IR 3T AMfs
e o AT 3Ta9aeh &, dfceh a8 SHRI T SATcHT o foehrd o fote off Strawas B

o<t arfeca o wateruftar ST st AT THTS
TR R U U 9T

Y anfeea 3 varawofter <ramT oht GHTst H SeA™ o1 1 [T 81 Shiaarel, shaTi-a ST Su=mdl &
TEH © S shi Fehicl oh S STTTeeh fohalt T 21 HeTelt i shi | 5y aiem § gp-afert 3fi agea <
Tl i TS | IR T 7

TrwrTef TR gt T

AT Hifee H SIeary uiaa, Sl ot herg I Feu0r S| el T T <=l i 15 &) &
I 3T T+ 37 THEITSN T YT T3 § T feam Bl

REULEl

A

1. ATfeeT W GATeRUNT a1 o sATUEh TR § HHT

qateRoiy wrfeed, o gepiferetat i et ST €, 1wl JEreml o §iiecd 1 [T T8l o+
21 STfreRter Efee Im shaTia, YfaTiien see, A At STwEl T HiEd B &, Safeh wafatia
ToreaI ahT TR STIRTY TR 1@ SITT 31 SHehT IO I8 & fof vaiterof Tei W fore TQ wnfec et sTuferd
TS At ST HT=aT &t firet ure|

2. UT3%hi § UATeRUite Hei o U i Y et
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HTST 1 U1 1 ISl § 9& @1 SHTSRICAT ST dTeheieh! STfel H S 8| SRR q18h Booh-Bosh
AT ARSI TS T STTHRT Id 8| TATaony =IaeT & S TR Frsit ol awei 31T STeEnd i
o ST ST g A 2

3. ALTHITT 3R STHIRRTATE HT THTS

PRI ST ITMIHISTE  THIST <Al UElt fawTT  erehet faarm & et safehird giaenatt it seore
! JTAEeRdT &1 STt 81 wa el Geed, S Sefery gied, St fafserdn 1 gre, i g, 34
sifcreaeff STTIRTATET TSt & W7 81 St 2 36w Anteed § +ft UH el o <= A 1 Aecd HH &

ST 21

4. AT WTET3T | | T 3THTS

TRATSROTRY =T § S WS i SRR AT ST A1 3177 Afeh Tl & ooy 8| TR
TS | 39 JohT o HTTecd shl AT hHT B, TSTe I8 T T 9T UTdehi o siter THTe &1 &1 qraTl

5. ETaRUiT Hal i Afeerdr

TTaulT ETE ST SR AR SATUR T AT gt 8, e wme o fog e med
GuE SR AT gEhIvT hl STaTFshal Bl el Wifecd H ST el 1 Tt ST THTERIeA &1 8 e
AT THEeh! o fTq e SISl T 8

T
1. UITERUNT AT ki OT&IT TuTTeft W fenfera A

fRrear worredt & sttt wnfec sht aftferd i & sl S el § wTeror o Sid STHreshdr
SIGTS ST Hehall 8| Thall IR fopaforrmeral § epifietart o TTedshA shi SHER &9 § IMHA HEAT =1y
T HTETH § B bl 7 shaol TH TR0 GRETSTT sht STHeRit fireitt, sifees Seh daesficrar «ff srerf

2. Aifdcaehil R TSR STTHETT TATT

IR ST o foaemT HHidr 8id 8] 378 19 e o AT § GHTeRuiiT JHemsll i
THE § IS AR $8h AT, Hifelcaes EMIEAT, Friel TR FHRITAST o AW & AN hl
ST i o foTu fomiy S1fvRm s =iy

3. WA [T 0o o forgiat st gastifard st

YA I TR § Fepfd 3R A o = e ey T foram mam 21 dfdes |nfee, sufime,
SR 11 e Tl § qeieRoT HTefur o fogia fou mu &) 57 fHgidi 1 e afec § T o
TSI <= SRl SGTaT =T ST HehelT 2

4. TATT WraTeTt § "ifgex &t fAaior
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T TSI H Fiaroli |ifee 31 AT 3T STATe foham ST =1ey) 369 = shaet TrHior 311t
e -Rredt &l W et STTeshdt sieht, difeeh I8 Wifeed 37 gari & o i sifersk wreifies sii
FTelt 2|

5. fefRreet wreamt w1 suaT

A fefSeet areadi 1 saTde TWTE 8 |ifecd i 3-So, UTSehIee, s, 3N |ivrel Hifedn &
TSR § TG TR ST HehdT 2| qartaony foat ot stremiia fefsrea amft S1feren @ntl ek uga &ehal
2 3 I SITEeh T Hohel! 2

6. TITSRUTTT BT YTERRT ST ITTeTT

qateoiy fowat W fore Aot |rfecaer Rl i TiedTed o o o fomIy qUeshri 3R wr=rr ot
ST T AT TE 36 & H G g ol sTera e

7. ATfeed AR foae &1 aa=a=

TTETRI hl TR A TSR o AT TR 1l AT TRY| T8 TH-a T
FHEITSAT hl AT hl HTfee oh AW & TS I THIERTTEA! qlieh 8 Tedd i H Ferleh gl

8. UT3eht | &l IgT ok oTT Tereh STt STaAT

TN HTREeT ohl Udieh ST oh (o7 ShaT(=aT, SU=TET, 3T hiadretl sl TRT fofam ST HehdT
R hTeufen 3N STEdferer T3 o1 foeror graeht skl TTehfNd st HehrdT 2l

afor i sfer i gf

Ife ATfecT § T TaRuii™r ST o TR oh 7T SUXIh GHTHTT ohl STITIT ST, d HHTST H Y10
STRTEHT 31 T IS &9 & SeT| 36 |1 &1, WIS GHIS o Tedeh 1 qoh Tg ool 3va Jehicl Eafur
& e I o |

TS ST YR THETY S Tohe 1 &9 o Tl §, ATEe 37 GHEIT3Tl o GHTE § Ueh 936
TSI S ThdT 8] T 7 haret G131 bl YT hi, Sfoeh TATER0T TTEIT o 7T AT feeh ST ot off fem
EHERCTUI

e (Conclusion)

Tt anfeca & wafarvfia Siaar 1 stfveftreRor S J1 T T Tedt STt & S[eT goTT °1 9%
IS 7 Shale] Yokt o HEcd ol ISR AT &, Siceh HIFE ST THTGX0T o H8-3TRdcd shi ST aht
Hh ®Y H T AT 8l 98, IUHYE, Hd Hifeed, TR ST e § Tehid o Tl SrAT I EETor
Te TE ®Y T FeAhdT 2|
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TSI STOHT TSl o HTead § i shl HaXaT, Seh! M1k TR TRTeR0T Eafor o S
TSTHaTY 3T SaeT T 81 ST ATfeed # STet Yah{d ol SHATEATTcHahaT 3T ATdehdT & SISl T, S AT
ATfEc T YITeRoiier THETal 371 3eh GHTE U 4T ahisd fohaT 1|

21 T 3] Wi, STt i SR AT UEH o HTEA ©, IS ohi Tl TE o Tid a1 3R
Gfshar T HehaT 2

37 Tedt ATfeer ST R ST IR T ST 7 sharel TTaruT SCET0T ok Jfef =T ST & §
AT 8, Sfeeh I8 Uoh UM [0ohTSh W #hi 3Tl ARTERH hidT &, T8t Jahid TR 71d i Eqar 1Y
TET T Hoh| TE AT hl {TT & Toh 37 LRIl U IO o G TaR0T Hehe ohl THTHT GISIT STy
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