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ABSTRACT

The Unnat Bharat Abhiyan (UBA) is an initiative by the Government of India that fosters collaborations between Higher
Educational Institutions (HEIs) and rural communities to promote holistic rural development. The present study was
conducted to examine the waste collection system, sources of water, sanitation system, source of energy and power,
landholding information, agricultural inputs, agricultural production in a year, live stock numbers and major problems
persisting in Mudikandam village, Trichy, Tamil Nadu, a constituent state of India. Insights were drawn from a survey by
UBA coordinators from Indra Ganesan College of Engineering, Trichy to enhance rural development of the village. The
findings reveal that the major problems persisting are lack of street lights, hospital, regular buses, plastic recycling, school,
cow shelter. The implementation methodology includes a new scheme named Gramasabha meeting was aimed to engage with
the local community, understand their needs and discuss ongoing development activities, Solar Street Light Installation
Programme programme was organized with the objective of promoting rural development and encouraging the use of
sustainable and renewable energy sources and 250 cloth bags were distributed to the public to promote environmental
awareness.

Keywords: Collaborative Approach, Higher Education Institution, Rural Development, Sustainable Solutions.

1. INTRODUCTION

Rural development in India encompasses a wide range of considerations rather than simply income growth. It includes the basic
conditions that enables the people to live with dignity. A number of recent studies study rural development through social
indicators such as health, education, sanitation, drinking water, electricity, cooking fuel, housing and other living conditions
(Gupta, 2023). Additional aspects of rural development include water and sanitation facilities. Not only do they allow the citizens
a healthy living but are also essential for sustainable development (Biswas et al., 2022). Lastly, researchers also consider waste
management as an important indicator of health, environment and village life (Vinti and Vaccari, 2022).

Unnat Bharat Abhiyan is a flagship initiative undertaken by the Ministry of Education in India. It is one of the programs which
provides a platform for higher educational institutions to work directly with rural communities. Its purpose is to facilitate rural
development through academic level research. Activities such as field visits and household surveys are undertaken to identify
problems faced by locals. Evidence related to UBA shows that these activities are enabling rural development; however they
require continued efforts and a focused understanding of locals’ needs (Deore, Shinde and Shinde, 2022; Pandey and Choudhary,
2025). This study focuses on Mudikandam village in Tiruchirappalli district, Tamil Nadu. It examines the conditions within the
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households in the region with respect to facilities such as water, sanitation, waste collection, energy, agriculture, livestock and
major local problems reported by villagers.

This study aims to understand the rural development status of Mudikandam village through a household survey of families
residing in the region. It identifies the practical lessons for sustainable rural development in India.

2. LITERATURE REVIEW

2.1 Dimensions and Indicators of Rural Development in India

Rural development in India encompasses in its scope a wide range of indicators, making it a multidimensional process. It is not
limited to economic indicators such as income, employment and GDP growth; evidence shows criticism of this conventional
approach. For instance, Tripathi and Yenneti (2020) explain that poverty must be measured through standard of living, education
and income together. They take into consideration standard of living indicators such as employment, cultivated land, irrigated
land, electricity, cooking fuel and dwelling unit. Das, Ghosh and Paria (2022) also argue that consumption poverty alone does not
show the full condition of households because poverty is a broader concept which includes social aspects of education, health,
housing, employment and personal security. Jagadeshwaran et al., (2022) further show that health, education and standard of
living are critical indicators of poverty in India wherein the standard of living includes basic amenities such as electricity,
sanitation, drinking water, housing, cooking fuel and assets. Lastly, the aspect of social inequality was also discussed in the study
of Bhattacharyya et al. (2025) who developed a rural development framework using indices for health, education, farming,
infrastructure, livestock, ecology and women’s status. Similar findings were concluded in the study of (Biswas et al., 2024) who
opined that water, sanitation, drainage, cooking fuel, housing and electricity are important indicators of development at the
household level in India. Therefore it is evident that rural development must be assessed through social, infrastructural,
agricultural and environmental indicators, rather than economic growth alone.

2.2 Water and Sanitation in Rural India

Water and sanitation are crucial components of rural development because they directly affect people’s health and quality of life.
(Biswas et al., 2022) explained this significance through the WASH framework (Water, Sanitation, and Hygiene) which includes
safe drinking water, safe disposal of human waste, sanitation facilities and hygiene practices. Their study shows that although
India has made advancements in access to drinking water and toilets, there are glaring gaps in many rural areas. This finding was
supported in their consequent study in later years (Biswas et al., 2024). Moreover, the problems in WASH practices have been
linked to increased vulnerability to diarrhoeal, respiratory and gastrointestinal illnesses in Odisha (PALO et al., 2021). This shows
that equal household-level access remains unachieved in India even though it has made notable economic progress. Fazeela,
Borkar and Mer (2024) conducted an empirical study in rural Tamil Nadu which found that many households had piped water and
sanitary latrines, but closed drainage and hand hygiene practices were still notably absent. This is highly relevant to Mudikandam
because the village also lacks proper drainage systems. other such studies, such as that of (Roy et al., 2023) found that open
defecation is still higher in rural areas and is linked with poverty and low education, among external factors such as lack of
household water supply. (Jain et al., 2019) also seconded this, stating that sanitation depends not only on toilet availability but also
on housing space. Therefore, the literature shows that water and sanitation should be studied as development indicators of rural
development.

2.3 Waste Management in Rural India

Waste management has become an important part of rural development too, particularly in the recent decades. Earlier, waste was
mostly treated as an urban problem, but rural areas are now also facing increasing waste due to changing population dynamics.
People’s consumption patterns are changing whereas tourism demand is increasing. There is increased access to packaged
products which is worsened by the growing overall population. (Indira, 2024) shows that rural households generate a lot of waste
in the form of food, plastic, paper, glass, clothes, e-waste and sanitary waste. Food waste is often reused as animal feed, but plastic
and non-biodegradable waste are difficult to manage because the garbage disposal systems are still underdeveloped. (Vinti and
Vaccari, 2022) also argue that rural solid waste management is a deeply ignored issue in rural India which leads to a multitude of
health and environmental problems. They show how open dumping and burning are common due to people’s lack of awareness.
Jalalipour et al. (2024) explain that organic waste forms a major part of India’s waste which often gets collected in open dumpsites
because of poor waste management systems. This can cause bad smell, pests, groundwater contamination, methane emission and
health risks. Sahoo et al. (2024) further show that household waste segregation depends not only on people’s awareness but also
on regular collection and infrastructure for its disposal. Overall, the literature shows that rural waste management goes beyond the
basic task of collecting household garbage, it now encompasses many activities like segregation, composting, reuse and recycling
through biogas options.

2.4 Energy Access in Rural India

Energy access though electricity supply is a very important part of rural development because it affects health, comfort, women’s
workload and household welfare. In rural India, electricity access has improved in recent years but cooking energy access is yet to
stabilise. (Islam, Rana and Shupler, 2023) show that clean cooking fuel use has increased mainly in higher social and economic
classes in India, leaving the economically weaker sections vulnerable. Poor and rural households therefore continue to have lower
access to LPG than richer households. Ali and Khan (2022) explained in their study through the example of the Covid-19 crisis
which saw people move away from clean cooking fuel, how people’s access to clean cooking fuel can fall during crises. This
shows that energy access is linked with income security. (Halder et al., 2024) explain that solid fuels such as wood, dung and crop
residue create indoor air pollution and affect the health of people. Moreover even with increased access to LP, many still continue
to use firewood because of cost, forest access and habit (Khanwilkar et al., 2021). Vyas et al. (2021) add that gender can also
affect LPG use because women cook and collect fuel whereas men decide on the refill conditions. Lastly, Goswami et al. (2023)
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argue that improving energy access in rural areas requires a deep understanding of the local culture, social norms and household
behaviour.

2.5 Agriculture and Livestock in Rural India

Agriculture and livestock occupy a central role in India’s rural development. they directly affect the income, food security,
nutrition and household stability of a major part of the country’s population. Households that are dependent on farming are
vulnerable when crop sales drop (Jaacks et al., 2021). Their study found that farmers faced difficulty in selling crops and livestock
products during the COVID-19 lockdown, affecting their income severely. (Bhattacharyya et al., 2025) also treat farming and
livestock as formal indicators of sustainable rural development apart from the usual indicators health, education, infrastructure and
ecology. Agriculture and livestock should therefore be studied as part of overall village progress. According to (Padhan et al.,
2025) agricultural output in rural areas is dependent on landholding, irrigation and water availability. In rural areas small farmers
often face land and water availability issues, making their findings important. Other problems include shortage of green fodder
and high feed costs (Jadhav et al., 2025), which reduce animal productivity. Overall, the literature shows that farming and
livestock must be studied together.

3. METHODOLOGY

The study used a descriptive research design wherein the household-level conditions in Mudikandam village, Tiruchirappalli
district, Tamil Nadu will be examined using primary data. Data was collected from 20 households using the Unnat Bharat
Abhiyan baseline household survey form as the research instrument. It included details such as family profile, education,
occupation, migration, government scheme benefits, water source, sanitation system, waste collection, energy use, landholding,
agricultural inputs, crop production, livestock and major village problems. These households were selected using purposive
sampling method wherein the respondents were first identified based on their suitability in this study as well as their availability
and willingness to participate. The data was analysed using frequency analysis as the method of analysis.

4. DATA ANALYSIS

This section presents the analysis of primary data obtained from 20 households of Mudikandam village in Trichy using frequency
analysis. The purpose is to assess the socioeconomic development condition using indicators such as water, sanitation, waste
management, energy, agriculture, livestock and public infrastructure. Analysis is presented category-wise.

4.1 Socioeconomic Profile

The socio-economic profile shows that female and male respondents were equal in number, with 10 female and 10 male
respondents. Most respondents belonged to the OBC category, followed by SC and MBC households. Also, most respondents
were between 36 and 50 years of age. This shows that many villagers belonged to the working age group. Poverty status shows
that 14 households belonged to the BPL category, while 6 households belonged to the APL category. Lastly, most of the
respondents had not migrated from another place. The findings are represented in figure 1 and table 1 below.

Table-1: Sociodemographic profile of the surveyed population.

Indicator Category Households (n)

Gender Male 10
Female 10

Education Class 10th 7
Class 8th 5

Class 12th 4

Completed Class 5 1

Diploma 2

Literate 1
Category OBC 12
SC 5

MBC 3

Age Group 36-50 years 9
Above 60 5

Below 25 3

25-35 years 3

Poverty Status BPL 14
APL 6

Migration No 16
Not specified 4

[FIGURE MISSING FROM SOURCE FILE — insert Fig-1 artwork here]
Fig-1: Socioeconomic background of respondents.

4.2 Housing Conditions
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The housing condition of the surveyed households shows that 19 households for which data were available were living in their
own house. This shows that house ownership is high in the village. However, the quality of housing varies, as 12 households live
in pucca houses and 6 live in semi-pucca houses, 2 live in a kutcha house. Therefore although most households have secure
housing some still require improvement in housing quality. It is shown in table 2 and figure 2 below.

Table-2: Housing conditions in Mudikandam village.

Indicator Category Households (n)
Own house Yes 19
No 1
House type Pucca 12
Semi Pucca
Kutcha

[FIGURE MISSING FROM SOURCE FILE — insert Fig-2 artwork here]
Fig-2: Housing conditions of respondents.

4.3 Waste Management System

The waste management system of the village needs improvement. Out of the 20 households, 13 households reported daily waste
collection, while 7 households stated that waste is collected weekly. Door-step collection is available in 13 households, common
point for 6 households while the collection system was not specified for 1 household. Waste segregation is practiced by 10
households, but 10 households still do not segregate waste. Biogas plants are absent in 20 households. The findings are shown in
table 3 and figure 3 below.

Table-3: Waste management system in Mudikandam village.

Indicator Category Households (n)
Waste Collection Frequency Daily 13
Weekly 7
Waste Segregated Yes 10
No 10
Waste Collection System Door Step 13
Common point 6
Not specified 1
Biogas Plant None 20

[FIGURE MISSING FROM SOURCE FILE — insert Fig-3 artwork here]
Fig-3: Waste management system of respondents.

4.4 Water Facility

Water access in Mudikandam village is present, but it is not fully consistent across households. Out of the 20 households, 16
reported having piped water access, while four households reported no piped water access. Most households reported that piped
water was available at a distance of 100-250 metres, very few within less than 100 metres. Government water supply was
available to 19 households, while 1 household did not have it. 16 households depended on community taps. Hand pumps and open
wells were not used by 20 households. Therefore, although piped and government water supply is available in many households,
complete and equal household-level access still needs improvement. The findings are represented in the table and figure below.

Table-4: Water supply and management in Mudikandam village.

Indicator Category Households (n)

Piped Water availability Yes 16
No 4

Piped Water Distance in meters Less than 100 m 7

100-250 m 13

Govt Water Supply available Yes 19
No 1

Community Tap present No 16
Yes 4

Hand Pump present No 20

Open Well present No 20

[FIGURE MISSING FROM SOURCE FILE — insert Fig-4 artwork here]
Fig-4: Water management system of the village.
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4.5 Sanitation

The survey showed that sanitation coverage in the village is fairly strong, as 20 out of 20 households reported having a sanitation
system. Septic tanks were the most common type of sanitation facility and were found in 13 households. This shows that many
households have basic toilet infrastructure. However, wastewater disposal still needs improvement. Blackwater is discharged
through drain/soak pit systems in 9 households, while 5 households reported soak pit methods and 6 responses through open drain.
Greywater discharge was also mixed, with 6 households using soak pits, 7 using kitchen garden/soak pit systems and 7 reporting
other methods. Therefore, sanitation exists, but safe wastewater management remains uneven. The findings are represented in the
table and figure below.

Table-5: Sanitation system in Mudikandam village.

Indicator Category Households (n)
Sanitation System present Yes 20
Sanitation Type Septic tank 13
Twin Pit 3
Single Pit 4
Blackwater Discharge Drain/soak pit 9
Soak pit 5
Open drain 6
Greywater Discharge Other 7
Soak pit 6
Kitchen garden/soak pit 7

[FIGURE MISSING FROM SOURCE FILE — insert Fig-5 artwork here]
Fig-5: Sanitation system of Mudikandam village.

4.6 Electricity and Gas Supply

Electricity access is strong in the village, as all 20 surveyed households reported having electricity connections. 12 households
reported having 24-hour electricity supply, while 8 households reported 23-hour supply. This indicates that power access in the
village is generally strong. All 20 households also reported electricity as their main source of lighting. Cooking fuel use is also
progressing, as 17 households use LPG, while only 3 household still depends on wood for cooking. This shows that clean cooking
fuel has reached most households. The findings are presented below.

Table-6: Electricity and gas supply in Mudikandam village.

Indicator Category Households (n)
Electricity Connection present Yes 20
Electricity received hours per day 24 hrs 12
17-23 hrs 8
Lighting Source Electricity 20
Cooking Fuel presence LPG 17
Wood 3

[FIGURE MISSING FROM SOURCE FILE — insert Fig-6 artwork here]
Fig-6: Electricity and gas supply system of Mudikandam village.

4.7 Agriculture

The agriculture findings show that farming in Mudikandam is mostly small-scale. Out of the surveyed households, 10 households
own less than one acre of land and only 3 households have land between 1 and 1.5 acres. No household reported having land of
more than 1.5 acres. This shows that most farming households are marginal farmers with limited agricultural land. Irrigation
access is also uneven. Four households depend on borewells and 3 households depend on canals, while 5 households have no
irrigation source. One household reported another source and one response was not specified. This indicates that agriculture is still
dependent on limited water supply. Rice is the main crop, grown by 9 households, while 5 households reported no crop. No
household reported groundnut, vegetables, millets or banana. Therefore agriculture exists in the village and is characterised by
small landholdings, weak irrigation and low crop diversity which limits its growth. The findings are presented in the table and
figure below.

Table-7: Agriculture profile of Mudikandam village.

Indicator Category Households (n)
Landholding Acres Less than 1 14
1-1.5 3
More than 1.5 3
Irrigation source Borewell 10
Canal 5
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Indicator Category Households (n)

None 4

Rain fed 1
Main Crop Rice 12
None 4

Groundnut 1

Vegetables 1

Millets 1

Banana 1

[FIGURE MISSING FROM SOURCE FILE — insert Fig-7 artwork here]
Fig-7: Agriculture profile of Mudikandam village.

4.8 Livestock

Livestock ownership is present in the village, but mostly at a small household level. Five households did not own cows, while 4
households had one cow, 3 households had two cows, 1 household had three cows and 1 household had four cows. Goats and
sheep were also present but most households had fewer than three. Only 3 households owned between four and six goats or sheep.
Livestock shelter conditions were mixed wherein three households had pucca shelters, 1 had a kutcha shelter, 6 kept animals in
open shelters, 3 had no shelter and 1 response was not specified. Animal waste production was also limited, with 5 households
producing less than 3 kg per day and 4 producing 3—7 kg per day. Therefore livestock condition is favourable some households
but is mainly unorganised. The findings are shown below.

Table-8: Livestock holdings in Mudikandam village.

Indicator Category Households (n)
Cows 1 7
0 8
2 4
3 1
No. of goats & sheep 4 and 6 8
Less than 3 12
Type of shelter for livestock Pucca 7
Kutcha
Open
None
Animal Waste Kg Day Less than 3kg 14
3-7kg 6

[FIGURE MISSING FROM SOURCE FILE — insert Fig-8 artwork here]
Fig-8: Livestock of Mudikandam village.

4.9 Major Social Problems

The major problems reported by households are Street lights which was mentioned by 20 households, followed by water (17
households), road and bus problems, each reported by 11 households. Next was hospital access, employment and school-related
issues. A few households also mentioned toilet problems, agriculture input cost and pension. The findings are shown in the figure
below.

Table-9: Major social problems reported in Mudikandam village (multiple responses).

Indicator Category Households (n)

Major Problems Water 17
Road 11

Bus 11

Hospital 8

Employment 4

Toilet

Street Light 20

School 3

Agriculture input cost 1

Pension 1
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[FIGURE MISSING FROM SOURCE FILE — insert Fig-9 artwork here]
Fig-9: Major social problems of Mudikandam village.

4.10 Major Problems and Proposed Implementation

The major problems reported by households show that basic public infrastructure is a key concern in Mudikandam village. Street
light was the most frequently reported problem mentioned by 8 households. This was followed by hospital and medical facility
which was the next major concern, reported by 6 households, followed by shops or shop facility, reported by 4 households. Bus
facility and road facility were each reported by 3 households. Water and school-related problems were each mentioned by 2
households. A few households also reported cow shelter, no medical shop and milk society as local needs. The findings therefore
show that the village administrators need to prioritise improvement in street lighting, healthcare access, local shops, transport,
roads, water and school facilities. The findings are shown in the table below.

Table-10: Priority problems identified for implementation support in Mudikandam village.

Indicator Category Households (n)
Major Problems Street Light 8
Hospital / Medical Facility

Shops / Shop Facility

Bus / Bus Facility
Road / Road Facility
Water
School
Cow Shelter
No Medical Shop
Milk Society
Not specified

— = = =N N[ W] W]~

5. CONCLUSION

The study shows that Mudikandam village has experienced improvement in terms of many basic rural facilities. The household
survey shows that most families live in their own houses which are mostly pucca and semi-pucca type. Electricity access is strong
since all the surveyed households reported having electricity connections. Most of the households use LPG for cooking. This
shows improvement in basic living conditions including their access to energy. Sanitation coverage is also fairly good because
most households have toilet facilities, mainly septic tanks. However, the village needs to see improvement in safe wastewater
disposal management, especially greywater and blackwater.

The findings also show that water access is unequal. Many households have piped water supply from the government but some of
them still depend on community taps, hand pumps and open wells. Therefore, water availability needs to be made more reliable.
Waste management is another area that requires attention. Door-step collection is available in many households but the frequency
is not consistent. Many households are not following the segregation practice. Compost pits and biogas plants are also limited.
Therefore it can be concluded that waste is not yet being converted into useful resource yet.

Agriculture is still an important part of the village life, but most households have small landholdings. Moreover crop diversity is
very low and many households grow rice. Irrigation is also uneven. Some households depend on borewells and canals, while
others have no irrigation source at all. Livestock is present but mostly at a small scale. The major problems reported by
households, such as street lights, hospital access, shops, bus service, roads, water and school facilities, show that rural
development in Mudikandam depends not only on income but social living conditions too. Overall, the village needs stronger
local infrastructure in the form of better water and waste management, improved transport and health access, and more support for
agriculture and livestock.
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