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Abstract - The ongoing problem of effective municipal
solid waste management (MSWM) remains unsolved
because agricultural areas struggle with waste disposal due
to their lack of official waste collection systems and waste
management facilities. The study investigates how
households in Nuh district of Haryana create waste and
what waste materials they produce to determine if
decentralized solid waste management (DSWM) solutions
work in rural agricultural communities. The research
collected data from 25 households which represented three
different income levels through a seven-day monitoring
period. The research findings show that people generate
more waste when their income increases because high-
income households produce more waste than medium-
income households and medium-income households produce
more waste than low-income households. All income groups
produced their main waste material through domestic and
agricultural activities which created biodegradable waste
as the most common waste type. The winter season brought
about changes in inert waste production because low and
medium-income households started using biomass-based
materials for cooking and heating purposes. The local
community demonstrates how they can manage waste
through their practices which include using biodegradable
waste as animal feed and burning waste as extra fuel for
cooking and using ash to improve their crop fields. The
research demonstrates how DSWM methods help Nuh
district agrarian rural areas solve the problem of open
waste dumping while they work to achieve environmentally
friendly resource recovery systems.
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1.INTRODUCTION

The rapid growth of population and the shift in
consumption habits together with the rise in waste
production have created a situation where Municipal Solid
Waste Management (MSWM) becomes an urgent
environmental and public health problem for developing
nations. The problem of solid waste management in India
presents its most difficult challenge to rural areas because
these regions lack both official waste collection services
and proper waste treatment facilities. Research indicates
that rural areas without organized waste management

systems tend to dispose of waste through open dumping
and burning which results in serious environmental
damage and health threats [3], [11].

Rural communities that depend on agriculture produce a
large amount of biodegradable waste which comes from
their home and farming activities. The communities
without proper MSWM systems implement informal
methods which include reusing materials and giving
livestock access to biodegradable waste and burning
waste materials to create energy. The economical methods
become dangerous for the environment when people fail
to handle them correctly [3]. The traditional centralized
waste management systems have not succeeded in
meeting the specific needs of rural communities because
they require expensive operations and face difficulties in
moving waste while communities show low involvement
[15].

The practice of Decentralized Solid Waste Management
(DSWM) has gained recognition as an environmentally
friendly solution that works especially well in rural areas.
Decentralized systems enable waste management at or
near the source of generation which leads to lower
transportation expenses and better waste sorting results

and environmental resource recovery through
community-based methods [7], [14]. Community-based
waste  management systems demonstrate their

effectiveness in increasing public engagement while
teaching people to act in ways that benefit the
environment.

1.1 Waste Characterization

Waste characterization requires identification and
measurement of all waste types produced by a community.
The research categorized municipal solid waste from Nuh
district rural households into three groups which included
biodegradable waste and non-biodegradable waste and
inert waste. The study results demonstrated that all
income groups produce their highest waste volume as
biodegradable waste because of their agricultural way of
life. Non-biodegradable waste mainly includes plastics and
paper materials, while inert waste consists of ash that
results from biomass cooking during the winter season
[16]. The existing methods of localized waste reuse
demonstrate how communities in rural areas can
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implement decentralized solid waste

management.

systems for

1.2 Decentralized MSWM

The community-based method of Decentralized Solid
Waste Management (DSWM) enables municipal solid
waste management through multiple small-scale local
waste management units which process waste material at
or near its origin. The system operates multiple local
waste management units which handle waste processing
at its source to achieve better waste handling results. The
approach  decreases expenses associated waste
transportation while decreasing environmental damage
and increasing hygienic conditions throughout rural
regions.[15]

Benefits of Decentralized Solid Waste Management
(DSWM) in Rural Areas

[1] The system decreases expenses for waste transportation

[2] The system supports the process of composting organic
materials

[3] The system decreases both open dumping and open
burning activities

[4] The system increases both recycling rates and resource
recovery efficiency

[5] The system decreases waste volume that needs to be
processed at landfills

[6] The system creates better conditions for public health
and sanitation purposes

[71 The system motivates residents to take partin their
community activities

[8] The system enables sustainable agricultural practices
through compost application

1.3 Methodology

A waste characterization study for household waste was
done in selected agricultural villages of Nuh district,
Haryana to study municipal solid waste (MSW) generation
patterns and test decentralized solid waste management
(DSWM) methods. The researchers selected 25 households
through stratified purposive sampling which studied
annual household income and family size and agricultural
dependence and domestic livestock ownership and
participant  willingness. The researchers divided
households into three income groups which included:

e Lowincome - below 1 lakh
e Medium income - 1-2 lakh
e High income - above 2 lakhs

Waste samples were collected from each household
over a seven-day monitoring period to account for daily
variability in generation rates. The collected waste was
segregated into three categories, namely biodegradable,
non-biodegradable, and inert waste (ash, dust, etc.), and
measured using a digital weighing balance. Per capita
waste generation was subsequently calculated based on
the total weekly waste generated and the corresponding
household size.

This methodology enabled the assessment of waste
composition and existing resource utilization practices at

the household level within the rural agrarian context of
Nuh district.
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Fig -1: Nuh district
2. RESULTS AND DISCUSSION

The research analyzed weekly household waste production
across different income groups in the rural agricultural
areas of Nuh district which demonstrated that waste
production increased as income levels rose. High-income
households generate the most waste with an average of
7.14 kgs per week while medium-income homes generated
6.36 kgs and low-income homes produced 3.69 kgs. High-
income households generated 160.7 grams of waste for
everyone every day while medium-income households
generated 123 grams and low-income households
generated 72.8 grams. The local population behaves as
agricultural people which results in biodegradable waste
becoming the primary waste type for all income groups in
this area.

The winter data collection period caused a decrease in
inert waste production for Nuh district. Nuh district rural
households use traditional biomass cooking methods
which depend on firewood and agricultural leftovers as
their main cooking source during winter. The combustion
of these materials produces ash which causes both low-
and medium-income households to create more inert
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waste. High-income households showed lower ash
production because they used cleaner cooking fuels such as
LPG. The different fuel choices made by various income
groups produced distinct seasonal patterns of inert waste
production.

Table -1: Weekly Waste Generated
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The winter data collection period caused a decrease in
inert waste production for Nuh district. Nuh district rural
households use traditional biomass cooking methods
which depend on firewood and agricultural leftovers as
their main cooking source during winter. The combustion
of these materials produces ash which causes both low-
and medium-income households to create more inert
waste. High-income households showed lower ash
production because they used cleaner cooking fuels such as
LPG. The different fuel choices made by various income
groups produced distinct seasonal patterns of inert waste
production.

WASTE CHARACTERIZATION

— —high — —medium — —Ilow

Chart -1: Waste Characterization

The waste characterization study in Nuh district
demonstrates how different income levels impact the
waste disposal patterns and waste materials disposed by
households. The study shows that all income groups
produce their highest waste volume through biodegradable
materials which results from their agricultural and
household operations in rural areas.

High-income households generated the highest quantity of
biodegradable waste (4.805 kg/week), followed by
medium-income (3.504 kg/week) and low-income
households (1.479 kg/week).

3. CONCLUSIONS

The study evaluated decentralized solid waste
management (DSWM) methods by analyzing municipal
solid waste generation and composition from Nuh district
Haryana agricultural rural households. The research
discovered that as household income increases per person
waste production rises because high-income households
dispose 1607 grams of waste per person each day while
medium-income households produce 123 grams and low-
income households generate 728 grams. Biodegradable
waste appeared as the most common waste type
throughout all income levels because people followed
agricultural waste disposal methods which included their
domestic and agricultural waste disposal methods.

Winter seasonal weather conditions majorly impacted
inert waste production because low- and medium-income
households relied more on traditional biomass feedstock
for their cooking and heating needs. High-income
households produced less ash waste because they used
cleaner cooking fuels which included LPG.

Households practice decentralized waste management
through their practices of using biodegradable waste as
livestock feed and burning combustible waste materials
for cooking and applying ash to their agricultural fields.
The local practices decrease the need for formal waste
collection services while they enable rural communities to
achieve sustainable resource recovery.

The study shows that decentralized solid waste
management methods designed for agricultural rural
environments can reduce environmental damage while
enhancing public health and establishing environmentally
sustainable farming methods in Nuh district.

REFERENCES

[1] Gao, C, Bian, R, Jiang, H., Yin, C.,, Zhu, R,, Han, H., Sun,
Y, & Wang, Y. (2026). Greenhouse gas emissions
analysis from industrial hazardous waste treatment: A
case study in Qingdao, China. Waste Management and
Research,44(1),65-75.
https://doi.org/10.1177/0734242X251359419

© 2026, IRJET | ImpactFactor value: 8.315

IS0 9001:2008 Certified Journal | Page 796


https://doi.org/10.1177/0734242X251359419

’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 13 Issue: 02 | Feb 2026

www.irjet.net p-ISSN: 2395-0072

[2]

Krishnan, K., Singh, S., Trushna, T., Kalyanasundaram,
M., Sabde, Y., Atkins, S., Sahoo, K. C., Lundborg, C. S,,
Rousta, K., & Diwan, V. (2026). Standardizing waste
classification in low and middle income countries:
addressing terminology gaps to improve urban
segregation behavior. In International Journal of
Environmental Science and Technology (Vol. 23, Issue
3). Springer Nature. https://doi.org/10.1007/s13762-
025-06994-1

Escamilla-Garcia, P. E., Rivera-Bonilla, Z., Caire-Alfaro,
C. C, Aguilera-Arreola, M. G., & Coronel-Ayala, E. J.
(2026). Environmental consequences of waste
burning in rural mexico: A Simulation-Based case
study from the Sierra Norte of Puebla. Journal of
Material Cycles and Waste  Management.
https://doi.org/10.1007/s10163-026-02492-9

Ramirez, Y., Sampedro, M. L., de la Llata, M. E., Juarez,
A. L. Arellano, H. ], & del Carmen, V. (2026).
Perceptions of waste management: implications for a
rural community management model. Journal of
Material Cycles and Waste  Management.
https://doi.org/10.1007/s10163-026-02478-7

Asih, A. M. S., Prasetyo, D. H., & Sopha, B. M. (2026).
Household recycling behavior and community-based
waste management: An agent-based modeling of
socioeconomic heterogeneity in urban Indonesia.
Journal of Environmental Management, 399.
https://doi.org/10.1016/j.jenvman.2026.128658

Arfasa, G. F.,, Tilahun, Z. A, & Kejela, M. D. (2026).
Towards zero-waste cities: Leveraging circular
economy strategies for municipal solid waste
management and pollution mitigation in East Africa -
A systematic review. Next Sustainability, 7, 100228.
https://doi.org/10.1016/j.nxsust.2025.100228

Katewa, Y., Gautam, R. S., & Pradhan, S. (2025). Rural
Solid Waste Management: Experiences from Bihar.
Journal of Development Policy and Practice, 10(3),
264-276.
https://doi.org/10.1177/24551333251313907

Kiran, D. A.,, Ramaraju, H. K., & Pushkara, S. v. (2025).
Integrating pit composting with sustainable
agriculture: a review of decentralized urban wet
waste management in India. In Cities and Health.
Routledge.
https://doi.org/10.1080/23748834.2025.2584745

Nduwimana, J., Ndikumana, T., Luis, P., & Manirakiza,
N. (2025). Plastic waste management policies in the
East African Community (EAC) region: challenges and
prospects. J. Mater. Environ. Sci, 2026(1), 112-127.
http://www.jmaterenvironsci.com

[10] Salman, S., Bhattacharjee, P., Rahman, M., Nur, S. A,
Sindhwani, R, & Ali, S. M. (2025). Pathways to
advancing sustainable practices in industrial solid
waste management: Unveiling obstacles and
implications.  Next Research, 2(1), 100124.
https://doi.org/10.1016/j.nexres.2024.100124

[11] Abraham, M., Haranath, S., & Babu, S. K. B. (2025).
Assessment of Household Waste Management
Systems in Rural Areas: A Study in Visakhapatnam.
Environmental Reports, 7(2), 184-189.
https://doi.org/10.51470/ER.2025.7.2.184

[12] Hamdan, A., Panda, S., Jain, M. S., Raj, V., & Mathew, S.
(2025). Assessing municipal solid waste in Indian
smart cities: A path towards Waste-to-Energy. In
Heliyon (Vol. 11, Issue 6). Elsevier Ltd.
https://doi.org/10.1016/j.heliyon.2025.e42770

[13] Mersico, L., Aureli, S., & Foschi, E. (2025). Exploring
the role of digital platforms in promoting value co-
creation: evidence from the Italian municipal solid
waste management system. Sustainability Accounting,
Management and Policy Journal.
https://doi.org/10.1108/SAMPJ-03-2024-0317

[14] Iyamu, H. O., Anda, M., & Ho, G. (2022). Exploring the
multi-level perspective in municipal solid waste
management transition. Habitat International, 129.
https://doi.org/10.1016/j.habitatint.2022.102664

[15] Menon, V. ], & Palackal, A. (2022). CENTRALIZED
AND DECENTRALIZED APPROACHES TO SOLID
WASTE MANAGEMENT - A CASE STUDY. Holistic
Approach to  Environment, 12(4), 155-164.
https://doi.org/10.33765/thate.12.4.3

[16] Mushtaq, J., Dar, A. Q.,, & Ahsan, N. (2020). Physio-
chemical characterization of municipal solid waste
and its management in high-altitude urban areas of
North-Western Himalayas. Waste Disposal and
Sustainable Energy, 2(2), 151-160.
https://doi.org/10.1007 /s42768-020-00040-1

© 2026, IRJET | ImpactFactor value: 8.315

IS0 9001:2008 Certified Journal | Page 797


https://doi.org/10.1177/24551333251313907
http://www.jmaterenvironsci.com/
https://doi.org/10.1007/s42768-020-00040-1

