Library Progress International Print version ISSN 0970 1052
Vol.44 No. 3, Jul-Dec 2024: P.13958-13966 Online version ISSN 2320 317X

Original Article Available online at www.bpasjournals.com

Assessing Water Demand And Access: A Comparative Study Of Rural And
Urban Communities

K. Boopathiraj', Dr. S. Ganesan?

!(Part Time Ph.D Scholar Reg No.P4222), Assistant Professor, Department of Economics and Centre for
Research, Ayya Nadar Janaki Ammal College (Autonomous) Affiliated to Madurai Kamaraj University, Madurai,
Sivakasi, India, boops5050@gmail.com

2Associate Professor & Head, Department of Economics and Centre for Research, Ayya Nadar Janaki Ammal
College (Autonomous) Affiliated to Madurai Kamaraj University, Madurai, Sivakasi, India

.How to cite this article: K. Boopathiraj, S. Ganesan(2024) Assessing Water Demand And Access: A
Comparative Study Of Rural And Urban Communities. Library Progress International, 44(3), 13958-13966.

ABSTRACT

This study, titled "Assessing Water Demand and Access: A Comparative Study of Rural and Urban Communities,"
investigates the disparities in water access and consumption patterns across different demographic groups.
Utilizing a mixed-methods approach, we conducted structured surveys and in-depth interviews with households
in both rural and urban settings. Key results indicate that total monthly expenditure on water is significantly high,
averaging 320,640, particularly impacting low-income families reliant on purchased water. The analysis reveals
that larger family sizes correlate with increased water demand, exacerbating the challenges faced by communities
with inadequate infrastructure. Implications of these findings underscore the urgent need for targeted
interventions, such as subsidies for low-income households and community-led water management initiatives.
Future directions include further exploration of the relationship between socio-economic factors and water access,
as well as the implementation of sustainable practices like rainwater harvesting. This research aims to inform
policymakers and stakeholders in developing equitable water management strategies that address the unique needs
of diverse communities, ultimately promoting public health and well-being.

Keywords: Water Demand, Access Disparities, Rural and Urban Communities, Infrastructure Management,
Socio-economic Factors

Introduction

Water is an essential resource for sustaining life, economic development, and environmental health.
Globally, the issue of water scarcity has become increasingly pressing, with the United Nations estimating that by
2025, two-thirds of the world's population could be living under water-stressed conditions. Factors such as climate
change, population growth, and urbanization are exacerbating the challenges associated with water availability
and quality. As a result, many regions are experiencing significant disparities in access to safe drinking water,
leading to adverse health outcomes and economic burdens, particularly in developing countries. In India, the
situation is particularly critical, as the country grapples with a burgeoning population and rapid urbanization.
According to the National Water Policy, India faces a severe water crisis, with over 600 million people
experiencing high to extreme water stress. The country's water resources are unevenly distributed, with northern
and western regions facing acute shortages while southern states often deal with flooding. This disparity highlights
the urgent need for effective water management strategies that can address both supply and demand challenges
across diverse geographical contexts.

Focusing on the state of Tamil Nadu, the water crisis is further intensified by its unique climatic and
demographic characteristics. The state is characterized by a high population density and limited water resources,
making it one of the most water-scarce regions in India. Groundwater depletion, pollution, and inadequate
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infrastructure have compounded the challenges faced by communities in accessing safe drinking water. The
government has initiated various programs to improve water supply and management, yet significant gaps remain,
particularly in rural areas where access to clean water is often limited. At the district level, Virudhunagar district
exemplifies the broader challenges faced by Tamil Nadu. With a predominantly rural population, the district
struggles with inadequate water supply and infrastructure, leading to reliance on unreliable sources for drinking
and domestic use. The socio-economic conditions of the residents further complicate the situation, as low-income
families often bear the brunt of water scarcity, impacting their health and livelihoods. Understanding the dynamics
of water demand and access in Virudhunagar is crucial for developing targeted interventions that can enhance
water security and improve the quality of life for its residents.

Statement of the Problems

The issue of water scarcity and inadequate access to safe drinking water is a pressing concern in many
regions, particularly in rural areas where infrastructure is often lacking. Despite the essential role that water plays
in public health and community well-being, disparities in water supply and quality persist, leading to significant
challenges for households. Many communities face difficulties in meeting their daily water needs for drinking,
cooking, and sanitation, which can result in adverse health outcomes and increased financial burdens as families
resort to purchasing water from unreliable sources. This situation is exacerbated by population growth and
changing consumption patterns, highlighting the urgent need for targeted interventions to improve water
infrastructure and management practices.

Furthermore, understanding the relationship between demographic factors, such as family size and socio-
economic status, and water demand is crucial for effective resource planning. Current data indicates that water
consumption varies significantly between rural and urban settings, with larger families typically requiring more
water for various daily activities. However, the lack of comprehensive studies examining these correlations limits
the ability of policymakers to develop tailored strategies that address the specific needs of different communities.
As such, there is a critical need to investigate the underlying factors contributing to water demand and access
disparities, enabling the formulation of sustainable solutions that ensure equitable access to safe drinking water
for all.

Objectives of the Study
Here are four main objectives that could be relevant for a study focused on water demand and
management:

« To analyze and quantify the water demand across different categories (drinking, cooking, bathing,
cleaning, sanitation) in both rural and urban settings, identifying key differences and trends.

« To evaluate the current water supply infrastructure and identify areas with significant shortages or
inadequate access to safe drinking water, particularly in underserved regions.

+ To investigate the relationship between household size and water demand, assessing how demographic
factors influence water consumption patterns in the community.

+ To formulate actionable recommendations for improving water access and management practices,

including infrastructure development, public awareness campaigns, and community engagement

strategies to ensure equitable access to water resources.

Methodology

The research methodology for this study employs a mixed-methods approach, combining both
quantitative and qualitative data collection techniques to provide a comprehensive understanding of water demand
and access in the study area. A structured survey will be administered to a representative sample of households in
both rural and urban settings, focusing on water consumption patterns, sources of water, and associated costs. The
survey will include questions on demographic factors, such as family size and socio-economic status, to analyze
their correlation with water demand. Additionally, in-depth interviews will be conducted with key stakeholders,
including local water management authorities and community leaders, to gather qualitative insights into the
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challenges and perceptions surrounding water access and infrastructure. Data analysis will involve statistical
techniques to quantify water usage and identify trends, alongside thematic analysis of interview responses to
capture the nuanced experiences of community members. This comprehensive methodology aims to inform
effective water management strategies and policy recommendations tailored to the specific needs of the
population.

Social Characteristics of the Respondents

The social characteristics of the respondents provide insights into their demographic and socio-economic
profiles, which are key to understanding water usage patterns and hygiene practices in the community. The study
population comprises individuals from diverse backgrounds in terms of gender, age, education, marital status,
occupation, and income levels. The majority of respondents are female, and the age distribution reveals a
significant portion of middle-aged individuals. Educational levels range from primary school to graduates, with a
noticeable presence of illiterate individuals as well. Most respondents are married, and occupations vary, including
agriculture, private employment, and informal labor. Income levels are predominantly within the lower range,
highlighting the economic challenges faced by many households. These social characteristics are crucial for
analyzing water consumption behavior and designing effective interventions for water management and hygiene
promotion in the region.

Table 1.1
Social Characteristics of the Respondents

Particulars Classification No. of respondents Percentage
Male 123 60.00
Gender Female 82 40.00
Below — 30 50 24.39
30-40 75 36.59
Age 40-50 57 27.80
50 -60 22 10.73
Above — 60 01 00.49
BC 75 36.59
MBC 52 25.36
Caste
SC/ST 78 38.05
Hindu 174 84.88
Religion Christian 17 08.29
Muslim 14 06.83
Illitreate 41 20.00
Primary School 34 16.59
Educational Secondary School 63 30.73
R Hr. Sec School 40 19.51
Qualification
U.G 17 08.29
P.G 06 02.93
Diploma 04 01.95

Source: Survey Data

This column lists two categories: Male and Female. The data is grouped by these genders. These numbers
could represent the total count or frequency of occurrences for each gender. For example, there are 123 males and
82 females in the dataset. These numbers likely represent percentages. Out of the total, males make up 60%, and
females make up 40%. This suggests a gender imbalance, with a higher proportion of males than females in the
population or dataset. The age distribution shows that the majority of individuals (36.59%) are between 30-
40 years old, followed by 40-50 years (27.80%) and those below 30 (24.39%). A smaller portion is aged 50-60
years (10.73%), and very few are above 60 years (0.49%). The caste distribution reveals that the largest group is
SC/ST with 38.05%, followed closely by BC at 36.59%. The MBC group represents 25.36% of the total. This
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indicates a relatively balanced distribution among the caste categories, with SC/ST slightly ahead. The religious
distribution shows that the vast majority, 84.88%, are Hindu, followed by Christian at 8.29% and Muslim at
6.83%, indicating a predominantly Hindu population. The educational qualification distribution shows that the
largest group, 30.73%, has completed Secondary School, followed by Illiterate individuals at 20%. Hr. Sec School
(19.51%) and Primary School (16.59%) also represent significant portions. A smaller percentage has completed
Undergraduate (8.29%), Postgraduate (2.93%), or holds a Diploma (1.95%).

The data reflects a male-dominant group with a high proportion of individuals aged 30-50 years. The
majorities are from SC/ST and BC categories and are predominantly Hindu. In terms of education, most
respondents have completed Secondary School or Hr. Sec School, with a significant number lacking formal
education. This suggests that the group is largely mid-aged, with moderate educational attainment, and represents
diverse caste backgrounds but is religiously homogeneous.

Provision of Adequate Drinking Water and Water for Cleaning
It is essential for ensuring public health, hygiene, and well-being. Access to clean and safe drinking water
is a fundamental human right and plays a critical role in preventing waterborne diseases and promoting overall
health. Similarly, sufficient water for cleaning, including household sanitation and personal hygiene, is vital for
maintaining cleanliness and preventing the spread of infections.
Table 1.2
Provision of Adequate Drinking Water and Water for Cleaning

S. No. Village / Municipality Drinking Water Water for Cleaning
Yes No Total Yes No Total
1. Thaverkulam 11 14 25 11 14 25
2. Naranapuram 8 17 25 17 08 25
3. S.N Puram 25 - 25 25 - 25
4, Anaiyoor - 25 25 18 07 25
5. Enjar 25 - 25 25 - 25
6. Thiruthangal Municipality 22 18 40 24 16 40
7. Sivakasi Municipality 17 23 40 22 18 40
Total 205 205

Source: Survey Data

The survey data reveals critical insights into the provision of drinking water and water for cleaning across
different villages and municipalities. Notably, S.N Puram and Enjar report 100% access to both drinking water
and water for cleaning. In contrast, Anaiyoor shows a complete lack of access to drinking water, although 72% of
respondents have access to water for cleaning. Naranapuram has only 32% access to drinking water, while the
rest rely on other sources. Municipalities like Thiruthangal and Sivakasi demonstrate moderate access levels, with
55% and 43% of respondents having access to drinking water, respectively. This data underscores significant
disparities in water provision, highlighting the urgent need for targeted interventions to improve water
infrastructure, especially in areas with limited or no access.

The survey data indicates that while some areas have sufficient water supply for both drinking and
cleaning, others face significant shortages, particularly for drinking water. This suggests the need for targeted
interventions to improve water infrastructure, especially in areas like Anaiyoor and Naranapuram, to ensure
equitable access to safe drinking water and sanitation facilities across all regions. Addressing these disparities is
crucial for public health and community well-being.

Sources of Drinking Water

A water tap connection is a crucial infrastructure component that facilitates the supply of clean and safe
water directly to households and businesses. This connection enables users to access water conveniently for
various daily activities, including drinking, cooking, bathing, and cleaning. The presence of a tap connection
significantly enhances the quality of life by ensuring a reliable and consistent water supply, which is essential for
maintaining hygiene and overall health.
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Table 1.3
Sources of Drinking Water

S. No. Source No. of Respondents in No. of Respondents in
Rural Urban
1. Bore well 06 (04.80) 02 (02.50)
2. Village / Town Pumps 69 (55.20) 39 (48.75)
3. Private Trucker 47 (37.60) 39 (48.75)
4. Hand Pumps With in the Town / Village 03 (02.40) -
Total 125 (100) 80 (100)

Source: Survey Data

The data on sources of drinking water indicates that Village/Town Pumps are the primary source for both
rural (55.20%) and urban (48.75%) respondents, highlighting their importance in local water supply. Private
Truckers are also significant in both settings, with a higher prevalence in rural areas (37.60%) compared to urban
(48.75%). Bore wells and Hand Pumps contribute minimally to overall water sources, especially in urban areas
where hand pumps are not utilized at all. The findings underscore a reliance on community pumps for drinking
water, suggesting a need for continued investment in this infrastructure to ensure consistent and safe water access
for both rural and urban populations.

Water Tab Connection

A water tap connection is a crucial infrastructure component that facilitates the supply of clean and safe
water directly to households and businesses. This connection enables users to access water conveniently for
various daily activities, including drinking, cooking, bathing, and cleaning. The presence of a tap connection
significantly enhances the quality of life by ensuring a reliable and consistent water supply, which is essential for
maintaining hygiene and overall health.

Table 1.4
Water Tab Connection

S. No. Particulars No. of Respondents in Rural | No. of Respondents in Urban
. Yes 42 (33.60) 38 (47.50)
2. No 83 (66.40) 42 (52.50)
Total 125 (100) 80 (100)

Source: Survey Data

The data on water tap connections reveals that a larger proportion of urban respondents (47.50%) have
access to water tap connections compared to rural respondents (33.60%). Conversely, a significant majority of
rural respondents (66.40%) do not have tap connections, indicating a greater reliance on alternative water sources
in rural areas. In urban settings, the percentage of respondents without tap connections is lower at 52.50%. This
disparity highlights the challenges faced in rural water supply infrastructure and the need for improvements to
enhance access to piped water in these communities.

Money Spent on Drinking Water

It reflects the varying expenditure patterns between rural and urban households, indicating that urban
households typically allocate a higher percentage of their income toward purchasing drinking water compared to
their rural counterparts. This discrepancy may be attributed to the limited availability of potable water sources in
urban areas, necessitating the purchase of bottled or treated water. Conversely, rural households, while generally
spending less on drinking water, may face challenges such as water scarcity or quality issues, impacting their
overall health and hygiene. Understanding these expenditure patterns is crucial for policymakers aiming to
improve water access and affordability, as it provides insights into the economic pressures faced by families and
underscores the need for sustainable water management solutions that ensure equitable access for all communities.
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Table 1.5
Money Spent on Drinking Water
Source: Survey Data

A
No. of pot of Water Vel.‘age Total Money Total Money
S. No. of Price

No Demanded per day Respondents Per Pot Spent per day Spent per
) (18 litre) P ® ® Month ;)

1. One 22 8 176 5280

. Two 33 8 264 7920

3. Three 31 8 248 7440

Total 86 688 20640

The data on money spent on drinking water highlights significant financial implications for households
based on their water consumption needs. A total of 86 respondents require varying amounts of water, with the
majority demanding two pots (33 respondents), resulting in a monthly expenditure of X 7,920. One pot per day
incurs a monthly cost of % 5,280, while those needing three pots spend X 7,440 per month. The total expenditure
across all respondents amounts to ¥ 20,640 per month, emphasizing the economic burden that water purchases
impose on households, particularly for those in areas with limited access to free or subsidized water sources. This
underscores the need for initiatives aimed at improving water accessibility and affordability to alleviate financial
strain on families reliant on purchased water.

Total Water Demanded in the Study Area
The total water demand in Virudhunagar district is a critical metric that reflects the varying needs of its
rural and urban populations. This demand encompasses various purposes, including drinking, cooking, bathing,
cleaning utensils, and sanitation services, highlighting the essential role water plays in daily life Table 1.6.
Table 1.6
Total Water Demanded in the Study Area

(litre per day)

S. No. Purposes Rural Urban
1. Drinking 9420 5872
2. Cooking 5890 3213
3. Bathing 44930 29216
4. Cleaning Utensils 13925 9741

Sanitation Services
> (Washing Cloths and House Cleaning) 74640 53440
Total 148805 101482

Source: Survey Data

The total water demand in the study area varies significantly between rural and urban settings. In rural
areas, the total daily water demand is 148,805 liters, with the highest consumption observed for sanitation services
at 74,640 liters, followed by bathing at 44,930 liters. In urban areas, the total daily demand is 101,482 liters, with
bathing again being the largest category at 29,216 liters. This data highlights the greater overall water demand in
rural areas, particularly for sanitation, which may reflect differences in household practices and living conditions
compared to urban environments. Understanding these consumption patterns is crucial for effective water resource
management and planning in both contexts.

The data indicates notable differences in daily water usage between rural and urban areas across various
purposes. To optimize water resource management, it is essential to implement targeted conservation strategies
tailored to each context. For instance, increasing awareness about water-saving techniques for sanitation and
bathing in both settings could significantly reduce overall consumption. Additionally, investments in efficient
water supply systems and infrastructure improvements are crucial, particularly in rural areas where demand is
substantially higher. Conducting further studies to analyze the specific needs and behaviors of households in each
environment can help develop more effective policies and practices for sustainable water use.
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Figure 1.1
Total Water Demanded in the Study Area
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Relationship between the Number of Family Members and Water Demanded

The table 1.7 illustrating the relationship between the number of family members and water demand
highlights the correlation between household size and water consumption across different activities in both rural
and urban settings.

Table 1.7
Relationship between the Number of Family Members and Water Demanded

Correlation with
S. No. Number of Family Members Rural Urban
1 Drinking water Demand 0.370%* 0.592%*
2. Cooking Water Demand 0.350%* 0.663*
3. Bathing Water Demand 0.722%* 0.611%*
4. Utensils Cleaning water Demand 0.314* 0.244*
5. Sanitation Services Water Demand 0.494%* 0.115%

* Correlation is significant at the 0.01 level (2-tailed).

From Table 1.7, it is inferred that there is a positive correlation between all the variables. So, the
increasing water need mainly depends upon the size of the family members in general and particular in the study
area. The analysis reveals a significant positive correlation between the number of family members and water
demand across various categories in both rural and urban settings. Notably, bathing water demand exhibits the
strongest correlation with family size in rural areas (0.722), indicating that larger families tend to require more
water for bathing. Urban areas also show strong correlations, particularly for cooking (0.663) and drinking water
demand (0.592). However, sanitation services water demand has a weaker correlation in urban settings (0.115),
suggesting that factors other than family size may influence water use for sanitation. Overall, these findings
underscore the importance of considering family size in water resource planning and management strategies to
address demand effectively.
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Suggestions

Implement infrastructure projects to provide reliable and affordable sources of drinking water, such as
community wells, boreholes, or piped water systems, especially in rural areas. This would reduce dependence on
purchased water.

» Introduce subsidies for water rates, particularly for low-income households, to alleviate the financial
burden associated with purchasing drinking water.

» Educate communities about water conservation and management practices to minimize wastage and
optimize usage, potentially lowering overall costs.

» Encourage and support the installation of rainwater harvesting systems in households to supplement
drinking water needs, especially during monsoon seasons.

» Ensure regular monitoring of water quality and supply systems to prevent contamination and maintain
consistent access to safe drinking water.

» Collaborate with NGOs and local organizations to promote sustainable water management practices and
explore funding opportunities for community water projects.

» Establish community-led water committees to oversee the distribution and management of local water
resources, ensuring transparency and accountability in water pricing and access.

By implementing these suggestions, communities can work toward achieving sustainable and equitable
access to drinking water while alleviating financial burdens on households.

Conclusion

In summary, the pressing challenges of water demand and access, particularly in regions like
Virudhunagar district in Tamil Nadu, highlight the urgent need for comprehensive and sustainable water
management strategies. As global water scarcity intensifies due to factors such as population growth and climate
change, it is crucial to address the disparities in water availability and quality that disproportionately affect rural
and low-income communities. Effective interventions must prioritize infrastructure development, community
engagement, and tailored policy solutions that consider local socio-economic contexts. By fostering equitable
access to safe drinking water, we can enhance public health, promote economic stability, and ensure a sustainable
future for all communities.
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