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Abstract

Efficient management of municipal solid waste is essential to fostering sustainable urban growth,
especially in rapidly urbanizing countries such as India. This study conducts a comparative analysis of
waste collection patterns in Mysuru and Tiruchirappalli, two significant major cities in India. The study
specifically examines temporal shifts and seasonal variations. A study of daily waste collection data over
six years indicates apparent differences among the cities. Mysuru has a greater average daily waste
collection of 481.82 tons compared to Tiruchirappalli's 445.68 tons. A two-sample t-test assuming
unequal variances indicates that this difference is statistically significant with a p-value of 0.0423.
However, a more thorough analysis of seasonal patterns uncovers significant deviations. Mysuru exhibits
elevated waste generation during the dry summer and wet winter seasons, whereas Tiruchirappalli
encounters a surge in waste generation during the wet summer and wet winter periods. The seasonal
variations highlight the impact of climate-related factors and consumption habits on waste generation.
This study offers valuable insights into the intricacies of urban waste management in India, highlighting
the importance of customized strategies that consider both temporal and seasonal fluctuations to improve
the sustainability and resilience of waste management systems in rapidly developing urban areas.
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Introduction

Effective waste management is a critical concern with substantial implications for
public health and environmental sustainability. Inadequate methods, such as uncontrolled waste
burning and improper landfill management, can contaminate air, water, and soil, posing
significant health risks, especially in urban areas where waste accumulation is more
pronounced (Mangoro & Kubanza, 2023; Oluwagbayide et al., 2024; Titto & Savino, 2024).
The decomposition of waste also emits greenhouse gases that contribute to climate change,



worsening global health and environmental issues (Somani, 2023). In developing nations, these
challenges are intensified by insufficient resources, infrastructure, and public awareness,
resulting in unsustainable practices like unregulated disposal and burning (Mahajan, 2023).

Current trends in municipal waste management reflect increasing complexity driven by
urbanization and environmental concerns. There is a noticeable shift toward sustainable
practices like recycling, composting, and waste-to-energy conversion. In India, rapid
urbanization and population growth have led to innovative strategies such as decentralized
waste management systems focusing on energy conversion, composting, and recycling.
Initiatives like the "Swachh Bharat Abhiyan" have raised public awareness and improved
sanitation infrastructure, promoting recycling and circular economy practices (Maalouf &
Agamuthu, 2023; Gupta et al., 2024).

The COVID-19 pandemic has underscored the need for flexible waste management
systems. Increased use of personal protective equipment (PPE) and changing consumer habits
have significantly raised household waste levels. Medical waste generation surged dramatically
during the pandemic, with increases ranging from 18% to 425%. For instance, Wuhan
experienced a five-fold increase at its peak. Globally, daily medical waste escalated from 200
tons in February 2020 to over 29,000 tons by September 2020, straining existing storage and
disposal systems (Liang et al., 2021; Richter et al., 2021). Waste composition shifted
significantly during this period, with more packaging and food waste becoming prevalent.
Many countries introduced new treatment policies for medical and municipal solid waste
(MSW). For example, Poland saw a 6.7 percentage point rise in selective waste collection along
with a 0.7-million-ton increase in recycled waste in 2020. However, the pandemic also posed
challenges for policies aimed at reducing plastic use and enhancing recycling efforts (Chen et
al., 2021; Urbanska et al., 2023).

Seasonal fluctuations further impact waste generation in India. Research indicates that
yard and agricultural waste generation peaks during harvest seasons in February and March
(Agrawal et al., 2013). A study on MSW in Guwabhati revealed significant seasonal variation in
organic waste and plastics; organic waste constituted 42.2% and plastics 25.2% of MSW with
variations ranging from 22% to 49% across different seasons (Singhal et al., 2022). Tourism
exacerbates waste management issues in regions where infrastructure is strained by increased
visitor numbers. In heritage sites like the Old City of Semarang in Indonesia, mismanaged
waste detracts from historical value (Mugsit et al., 2024). The hotel industry faces challenges
in adapting operations to minimize waste, with staff training identified as crucial (Diaz-Farina
et al., 2023). Food waste from tourism activities presents substantial challenges that can be
addressed through circular bio-economy principles (Mejjad et al., 2023). Regions like
Chamundi Hills in Karnataka struggle with difficult terrain and overwhelming tourist numbers
during peak seasons (Ghosh et al., 2020). Deposit refund schemes could encourage responsible
waste disposal among tourists (Shella et al., 2024).

Active community participation is vital for the sustainability of waste management
systems. In Batam City, Indonesia, effective management relies on dynamic governance and
community empowerment through stakeholder collaboration (Salsabila et al., 2024). In
Bangladesh, youth-led initiatives demonstrate potential for engaging younger community



members while addressing gender-related challenges (Ahmed et al., 2024). Decentralized
community-led solutions enable effective handling of waste even in space-limited areas
(Ambastha & Aich, 2019). However, challenges persist due to insufficient knowledge among
households about segregation and recycling practices—particularly in India (Minhas, 2017;
Singh & Ghosh, 2023; Arunkumar et al., 2024).

In developed countries, the focus of waste management is primarily on incorporating
circular economy principles to minimize resource depletion while fostering economic benefits
like innovation and job creation. Waste-to-energy methods such as incineration are frequently
utilized to manage waste sustainably (Alao et al., 2022). However, developing nations face
challenges implementing these technologies due to inadequate logistics and financial
resources. Learning from successful practices in wealthier countries could enable quicker
adoption of sustainable methods (Mochammad, 2024). The Swachh Bharat Mission (SBM) has
spurred technological advancements aimed at enhancing urban waste management in India by
promoting sustainable practices and community involvement (Anand & Devi, 2023). Smart
segregation bins and mobile applications have been introduced, yet high costs and the need for
public awareness remain barriers (Lonare, 2023; Sridevi et al., 2023).

The success of SBM relies on ongoing innovation, efficient policy execution, and
engaged community participation. Mysuru (Mysore) and Tiruchirappalli (Trichy) serve as
significant cities in Southern India, each with unique strategies for handling municipal solid
waste, influenced by their historical, cultural, and socio-economic backgrounds. Both cities
have received recognition for their endeavours in upholding cleanliness and sustainability, but
they have distinct challenges that are influenced by factors such as rising populations,
urbanization, and seasonal fluctuations. The objective of this study is to provide a thorough
comparative analysis of waste collection trends in the cities of Mysuru and Tiruchirappalli. The
study aims to comprehend the underlying causes that influence the patterns in waste collection
in both cities by analysing the variances throughout different seasons. The results will provide
a more comprehensive comprehension of the shift of waste collection dynamics over time and
the possible influence of seasonal variations on urban waste management practices in Mysuru
and Tiruchirappalli.

Study Area
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Figure 1: Study area location map _Mysuru-Karnataka & Trichy-Tamil Nadu, India

Mysore, popularly referred to as Mysuru, is the second most densely populated city in
Karnataka. It is situated at a latitude of 12° 18" 26" N and a longitude of 76° 38’ 59" E. The city
covers a total area of 156 km?, including both the city itself and the surrounding census towns.
It now has a population of roughly 1.26 million. Mysore is renowned for its abundant cultural
heritage, earning it the titles of "City of Palaces" and "Cultural Capital of Karnataka." As part
of the Swachh Survekshan movement, this city in India is known for its exceptional cleanliness
and dedicated efforts in maintaining sanitation. Mysore, situated at the base of Chamundi Hills,
is a popular destination for travellers, particularly during the annual Dasara celebration. The
city serves as a nexus for exploring nearby tourist attractions and has been a focal point of
urban growth within the state. Mysore is acknowledged for its proactive waste management
strategies, encompassing explicit zero-waste objectives, robust municipal governance, and
engaged citizen involvement in waste segregation initiatives. The decentralized waste
management system comprises various material recovery facilities (Dry Waste Collection
Centres operating in numerous wards), composting units, and a door-to-door collection system,
all of which facilitate effective waste processing and advance the city's goal of achieving a
zero-waste future.

Tiruchirappalli, often known as Trichy, is a significant II-tier city in Tamil Nadu and
functions as the administrative centre of Tiruchirappalli district. The city is located at a latitude
of 10°47"25" N and a longitude of 78°42'17" E. It covers a total area of 167.23 square
kilometres. Trichy, with a present population of over 1.2 million, ranks as the fourth-largest
city and urban agglomeration in the state. Renowned for being the cleanest city in Tamil Nadu,
it has also been ranked among the most liveable cities in India. Trichy is renowned for its rich
historical background and cultural importance. It is host to numerous notable structures, one of
which is the famed Rockfort Temple. The city functions as a vital center for regional trade and
education, asserting its importance as a prominent hub in Tamil Nadu. The city's governance



strategy has predominantly emphasized infrastructure development, including the biomining
of old dumpsites; nevertheless, the execution of waste management policies, especially in
waste segregation, has been less consistent compared to Mysore. With only one major landfill,
Trichy faces challenges related to centralized disposal methods, leading to inefficiencies in
waste collection, especially during peak waste generation periods.

Mysore and Trichy generate waste from multiple sources, including residential,
businesses, tourist activities, and industrial areas. Mysore sees seasonal waste increases due to
tourism, especially during the summer season and Dasara festival. In contrast, Trichy generates
significant amounts of household, commercial, and industrial waste, largely due to its
substantial industrial activities and educational institutions. The varied sources of waste in both
urban areas offer a comprehensive dataset for examining waste management strategies under
differing city pressures. The selection of Mysore and Trichy for this study is motivated by their
contrasting urban characteristics. The tourism-driven waste generation in Mysore contrasts
with the industrial and educational waste profile of Trichy, facilitating a comparative analysis
of how diverse sources influence waste management requirements. Moreover, the Swachh
Bharat Mission rankings for both cities have shown a downward trend, emphasizing the
importance of this study in assessing current waste management methods and the demand for
modernization. The need for a temporal and seasonal waste analysis, which is central to this
study, is further emphasized by the seasonal fluctuations in Mysuru's tourism and Trichy's
industrial activities.

Methodology

The present study utilized waste collection data gathered from the Mysore City
Corporation (MCC) and the Tiruchirappalli City Corporation (TCC) to examine waste
management practices in Mysuru and Trichy from 2018 to 2023. Data was collected monthly,
specifically showing the average amount of waste collected every day in each month. The
monthly averages served as a reliable indicator of waste collection patterns. These figures were
then utilized to compute annual averages for each city, facilitating a comparison of waste
collection trends across time. To comprehend the overall variations between the two cities, the
year averages of waste collection were analysed using descriptive statistical analysis and a two-
sample t-test, assuming unequal variances. This approach was utilized to examine whether
there were statistically significant variations in waste collection between Mysuru and Trichy.

Furthermore, a waste collection difference analysis was conducted to look further into
the discrepancies between the cities throughout the six years span. The collection of waste data
was analysed seasonally by dividing it into four distinct categories: dry summer (March, April,
May), wet summer (June, July, August), wet winter (September, October, November), and dry
winter (December, January, February). By segregating the data, it was possible to conduct a
thorough analysis of how seasonal changes affect waste collection patterns in both cities. This
analysis offers valuable insights into how climatic circumstances can impact waste
management operations. To go beyond historical patterns, a predictive model was generated
using waste collection data from 2018 to 2023. The model provides a seven-year forecast for



waste collection in both cities, covering the years 2024 to 2030. The findings section presents
the forecasting results, including expected waste collection figures, with a forecasting table.

Results and Discussion

Table 1: Descriptive statistics for Daily Average Waste Collection in tons in Mysuru and
Tiruchirappalli (2018 —2023)

Mysuru Tiruchirappalli

Valid 6 6

Median 479.71 443.00
Mean 481.82 445.68
Std. Deviation 34.71 30.57
Coefficient of variation 0.072 0.069
Variance 1205.04 934.88
Range 89.30 81.50
Minimum 436.28 410.06
Maximum 525.58 491.56

The descriptive statistics show that the average waste collection in Mysuru and Trichy
is comparable with Mysuru consistently collecting more waste than Trichy, with an average
daily collection of Mysuru Mean of 481.828 tons compared to Trichy's mean of 445.69 tons.
However, Mysuru exhibits a considerably higher level of variation in its daily collection of
waste, as evidenced by a larger standard deviation (34.71) and coefficient of variation (7.2%)
in comparison to Trichy (Std. Dev = 30.57, CV = 6.9%). This indicates that Mysuru is more
susceptible to variations in waste generation. In general, these statistics indicate that Mysuru
faces challenges with higher and more variable waste collection, while Trichy's waste
collection shows a constant performance.
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Figure 2: Temporal Comparison of Average Daily Waste Collection in Mysuru and Trichy
(2018-2023)

The daily average waste collection trends for Mysuru and Trichy from 2018 to 2023, as
depicted in (figure 2), reveal noteworthy patterns. While both cities generally experienced an
upward trend in waste generation over the six-years, the COVID-19 pandemic led to a
temporary dip in waste collection in 2020. This decline likely reflects the reduced economic
activity and an altered consumption patterns during the lockdowns. However, as societal
activities resumed, waste generation rebounded, with both cities recording notable increases in
daily waste collection from 2022 onwards. Mysuru's daily average collection rose from 436.28
tons in 2018 to 525.58 tons in 2023, while Trichy's increased from 410.06 tons to 491.56 tons
during the same period. These trends underscore the dynamic nature of waste generation and
the need for adaptable and resilient waste management strategies effectively address long-term
growth and unforeseen disruptions.

Table 2: Comparison of Average Daily Waste Collection: Mysore vs. Trichy

Mysuru  Trichy

Mean 481.82 445.68
Variance 1205.07 934.78
Observations 6 6
df 10
t Stat 1.913

P(T<=t) one-tail 0.0423



P(T<=t) two-tail 0.0846

Although Mysore and Trichy share many urban characteristics, a two-sample t-
test assuming unequal variances was conducted to explore a potential difference in
average waste collection (Mysore: M = 481.83; Trichy: M = 445.68). A one-tailed test,
based on the premise that even minor differences in city size and development stage
might impact waste generation, revealed a statistically significant difference, t = 1.914,
p = .042. This suggests that despite their similarities, Mysore's waste management
system handles a significantly larger volume. However, it is essential to acknowledge
that a two-tailed test would not have reached the conventional significance level (p =
.085). These findings highlight the complex interplay of factors influencing municipal
waste generation, suggesting that city size alone may not fully explain variations in
waste collection even among seemingly comparable urban environments.

Waste Collection Variations: A City-Level Analysis
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Figure 3: Trends in Waste Collection: Mysuru vs. Trichy (2018 - 2023)

The percentage difference in waste collection between Mysuru and Trichy from 2018
to 2023 reveals a dynamic trend shaped by factors beyond population size alone (figure 3).
Mysuru consistently demonstrated higher waste collection rates throughout the observed
period, maintaining a relatively stable difference between 6.39% and 8.74% in the pre-
pandemic years. However, the onset of the COVID-19 pandemic (2020-2021) led to a
narrowing of this gap, likely reflecting the impact of pandemic-related restrictions on economic
activity and waste collection practices in both cities. Despite this temporary convergence, the
difference widened again, peaking at 10.18% in 2022. This post-pandemic divergence,



exceeding pre-pandemic levels, suggests a more rapid rebound or shift in the factors driving
waste collection in Mysore compared to Trichy. The observed fluctuations underscore the
complex interplay of economic, social, and behavioural factors that influence municipal waste
management, particularly during periods of significant disruption.

The 2023 Swachh Survekshan report outlines noteworthy variations between Mysuru
and Tiruchirappalli's waste management policies. Mysuru achieved a national ranking of 23rd
due to its impressive performance in several waste management aspects. It achieved a door-to-
door collection rate of 97%, a source segregation rate of 70%, and a waste processing rate of
94%. Mysuru's Zero Waste Management concept has been highly effective underpinned by
effective governance and community involvement which focuses on raising awareness and
enforcing segregation norms among residents. However, Tiruchirappalli, holding the top
position in Tamil Nadu, ranks 112th nationwide. It exhibits a better level of segregation at 89%,
but falls behind in processing at 76%. The findings indicate that Mysuru's resource recovery
approach is robust, but its efforts in segregating waste need enhancement. On the other hand,
Tiruchirappalli's emphasis on waste segregation is hindered by inadequate processing
infrastructure even with a higher segregation rate, the city's reliance on centralized waste
disposal methods and insufficient processing facilities leads to inefficiencies in handling
segregated waste. Both cities can benefit from exchanging best practices with each other to
achieve a more equitable waste management system.
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Figure 4: Comparing Waste Seasonality: A Heatmap Analysis of Mysuru and Trichy (2018-
2023)

Both Mysuru and Trichy exhibit cyclical waste generation patterns as shown in (figure
4). While waste generation patterns likely fluctuate, analysis of waste collection in Mysuru and
Trichy reveals cyclical trends, influenced by seasonal factors, local events, and external factors
such as severe weather events, policy changes, and even global events like the recent pandemic.
Seasonal variations significantly impacted waste collection in both Mysuru and Trichy, with
higher waste generation typically observed during the dry summer (March, April & May) and
wet winter (September, October & November) months. Both cities experienced lower waste
collection during the dry winter (December to February), reflecting reduced consumption
patterns.

» Dry Summer (March, April, May): Mysuru consistently shows higher waste
collection during the Dry Summer months, with a significant rise from 437.77 tons in
2018 to 526.60 tons in 2023. Trichy follows a similar pattern but with lower volumes,
starting at 413.93 tons in 2018 and increasing to 484.12 tons in 2023. This increase can
be attributed to higher consumption during the summer holidays and more outdoor
activities leading to more waste generation.

» Wet Summer (June, July, August): In the Wet Summer, Mysuru sees a steady increase
in waste collection, from 440.77 tons in 2018 to 532.58 tons in 2023. Trichy also
experiences growth, with waste collection rising from 411.60 tons in 2018 to 488.82
tons in 2023. Despite both cities experiencing rainfall, the waste collection during this
season is relatively high, possibly due to less severe monsoon impacts and continued
urban activity.
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Wet Winter (September, October, November): During the Wet Winter, Trichy’s waste
collection is notably influenced by the northeast monsoon, which brings heavy rainfall.
This season sees a substantial increase in waste collection, starting at 407.94 tons in
2018 and reaching 500.43 tons in 2023. Mysuru experiences a significant increase in
waste generation during the Dasara festival, driven by heightened tourist activity and
large-scale events. However, the city manages to efficiently collect this additional waste
through highly effective strategies. These include increased collection frequency,
deployment of dedicated waste management teams, and targeted public awareness
campaigns promoting responsible waste disposal, ensuring that waste collection keeps
pace with the surge in waste generation during this period. While the volume of organic
waste likely remains substantial, this period sees a higher proportion of recyclable
materials, such as plastic bottles, food packaging, and paper products, used and
discarded during the festival. This shift suggests a greater awareness and emphasis on
recycling practices during such large-scale events. This concerted effort likely
contributes to a more manageable waste stream despite the increased activity.

Dry Winter (December, January, February): The Dry Winter season shows a similar
trend in both cities, with waste collection steadily rising. Mysuru’s collection increased
from 427.33 tons in 2018 to 514.70 tons in 2023, while Trichy’s collection grew from
406.77 tons in 2018 to 492.87 tons in 2023. This season typically involves year-end
celebrations and New Year festivities, contributing to the higher waste collection during
these months.

The COVID-19 pandemic, particularly during 2020 and 2021, brought about a unique
set of circumstances. While the generation of certain waste types, particularly single-
used items, likely increased due to heightened hygiene concerns, the pandemic
significantly disrupted waste collection services. This disruption is evident in the
noticeably lower waste collection rates during those years. The Dry Summer months,
coinciding with peak COVID-19 restrictions and lockdowns, witnessed a pronounced
decline in waste collection. Additionally, the Dry Winter months also saw significantly
reduced waste collection, reflecting the sustained impact of restricted urban activity and
limitations on gatherings and tourism. This period reflected a combination of reduced
economic activity, limitations on movement, and potential disruptions in waste
management services, ultimately leading to lower overall waste collection compared to
pre-pandemic and post-pandemic years. The pandemic years caused a slight dip in both
cities, which quickly reversed as activities normalized in 2022, with waste collection
exceeding pre-pandemic levels by 2023 highlighting the resumption of urban life.

Table 3: Projected Municipal Solid Waste Collection in Mysuru (2024-2030)

Future Trends in Mysuru's Waste Collection (2024-2030)

Year

2024
2025

80% CI 95% CI
Daily Average Waste Collection in Lower Upper Lower Upper
tons (t)
543.44 535.36 551.51 531.08 555.79

561.30 549.87 572.72 543.83 578.76



2026 579.16 565.17 593.14 557.76 600.55

2027 597.02 580.86 613.17  572.31 621.72
2028 614.88 596.82 632.93 587.26 642.49
2029 632.74 612.95 652.52  602.48 662.99
2030 650.60 629.23 67196  617.92 683.27

A steady rise in Mysuru's daily average waste collection, increasing from
approximately 543 tons in 2024 to 651 tons in 2030, a substantial 20% increase. The
projections, presented with both 80% and 95% confidence intervals, demonstrate a high degree
of certainty in this upward trend. For example, in 2030, there is a 95% probability that the daily
average waste collection will fall between 618 and 683 tons. This projected surge in waste
generation presents a significant challenge, particularly with the ongoing transition demand to
Greater Mysore City Corporation, which will incorporate semi-urban and rural areas in near
future, further straining existing waste management systems. This (table 3) forecasts show an
increase in Mysuru's daily average waste collection, demanding a proactive approach to
accommodate the anticipated increase and ensure equitable and inclusive waste management
services across the expanded jurisdiction of Greater Mysore City Corporation.

Table 4: Projected Municipal Solid Waste Collection in Trichy (2024-2030)

80% CI 95% CI
Year Daily Average Waste Collection in Lower Upper Lower Upper
tons
2024 507.86 499.90 515.81 495.69 520.02
2025 524.16 512.90 535.41 506.95 541.36
2026 540.46 526.67 554.24 519.38 561.53
2027 556.76 540.84 572.67 532.42 581.09
2028 573.06 555.26 590.85 545.85 600.27
2029 589.36 569.87 608.85 559.55 619.16
2030 605.66 584.60 626.71 573.46 637.85

A forecast of Trichy's daily average waste collection (table 4), projecting a consistent
upward trend from approximately 508 tons in 2024 to 606 tons in 2030, representing a notable
increase of about 19%. The projections are provided with both 80% and 95% confidence
intervals, indicating a high level of certainty in this growth trajectory. For instance, in 2030,
there is a 95% probability that the daily average waste collection will fall between 573 and 638
tons. This projected growth in Trichy's daily waste collection underscores the escalating
demands on the city's waste management system. The consistent upward trend, reaching an
anticipated 606 tons per day by 2030, necessitates a forward-looking approach to infrastructure
development and waste management strategies to effectively handle this projected increase and
avert potential challenges soon.
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Figure 5: Projecting Municipal Solid Waste Collection: A Comparative Forecast for Mysuru
and Trichy (2024-2030)

Autoregressive Integrated Moving Average models were employed to analyse historical
daily waste collection patterns and forecast future trends in Mysuru and Trichy as shown in
(figure 5). In both cities, ARIMA models effectively captured the observed upward trends. In
Mysuru, the model revealed a statistically significant (p = 0.002) positive drift coefficient of
17.86 tons per year (95% CI: 10.87 - 24.86 tons), suggesting an average annual increase of
17.86 tons. Similarly, the model for Trichy identified a statistically significant (p = 0.003)
positive drift coefficient of 16.30 tons per year (95% CI: 9.41 - 23.19 tons), indicating an



average annual increase of approximately 16.30 tons in daily waste collection. Forecasts from
both models, extending to 2030, project a continuation of these upward trends, underscoring
the need for proactive waste management strategies in both cities. This study faced a challenge
due to the absence of official government population statistics following the 2011 census.
Nevertheless, to maintain accuracy in forecasting waste collection patterns for Mysuru and
Trichy, the study relied on up-to-date population projections from credible sources like macro
trends and world population review. These updated population data established a robust basis
for employing the ARIMA model to predict future waste collection trends in both the urban
areas. Although the ARIMA model effectively captures historical waste collection patterns, it
mainly relies on past data and fails to consider potential external influences that could impact
future waste collection practices. In the absence of official government population projections,
the study employed reliable independent estimations to provide supported predictions. The
results indicate an increasing need for effective waste collection systems as populations
expand, especially considering the transition from Mysore city corporation to the Greater
Mysore City Corporation and the rising urbanization in Trichy.

Forecasts for the average daily waste collection in Mysuru and Tiruchirappalli between
2024 to 2030 indicate substantial growth, highlighting the need for flexible waste management
approaches to meet increasing requirements. Mysuru's decision-makers should explore the
adoption of cutting-edge waste classification technologies, including optical sorting
mechanisms and artificial intelligence-based waste recognition systems, to enhance source
segregation and minimize contamination in recyclables. Furthermore, establishing anaerobic
digestion plants could transform organic waste into biogas for energy production, thereby
lessening the reliance on landfills. While Tiruchirappalli's focus on waste segregation is
praiseworthy, the city could enhance its waste management capabilities by increasing its
processing capacity. This could be achieved through the implementation of decentralized waste
processing units at the community level. Such systems would reduce transportation expenses
and improve local waste management effectiveness. Additionally, the city could benefit from
the installation of smart waste containers equipped with sensors. These advanced bins would
enable real-time monitoring of waste levels, allowing for the optimization of collection routes
and schedules, thereby boosting operational efficiency. Furthermore, both cities should launch
educational programs to raise awareness among residents about the importance of sorting waste
and using proper disposal techniques. These municipalities can foster a collective sense of
responsibility and encourage community participation in waste management efforts by
collaborating with local organizations, including community groups, NGOs, and educational
institutions. Additionally, conducting routine policy reviews and data-driven analyses will
ensure adaptability in responding to changing waste trends, allowing Mysuru and
Tiruchirappalli to effectively address their waste-related challenges.

Conclusion

This study provides a comprehensive analysis of waste collection patterns in Mysuru
and Tiruchirappalli between 2018 and 2023, focusing on the disparities in their waste
management systems and the challenges faced by both cities. Although the cities share



commonalities in urbanization and socio-economic aspects, they have implemented different
strategies to handle the increasing amount of waste influenced by the differing infrastructure
and operational efficiencies of each city. Although Mysuru effectively manage its daily waste
collection with its current infrastructure, the variations in waste collection metrics suggest the
necessity for more scalable and flexible waste management solutions. Trichy demonstrated a
consistency in waste management, although operating with relatively fewer resources. This
indicates that the effectiveness of waste management is not entirely determined by the size of
the infrastructure, but rather by how efficiently available resources are utilized and managed.

An important factor to consider is the decrease in the national rankings of both Mysuru
and Trichy in the SBM. Despite this decline, both cities have upheld their leading position
within their respective states, highlighting their unwavering dedication to cleanliness.
Nevertheless, this decrease emphasizes the necessity for ongoing innovation and enhancement
in their waste management systems. Waste management is a dynamic process that requires
cities to adapt technological advancements. Adhering to obsolete methods will restrict the
capacity to fulfil growing demands and environmental standards. A crucial insight from this
study is that just increasing the capacity of landfills is not a viable answer to the issues of
managing urban waste sustainably. Instead, communities should prioritize the optimization of
the longevity of current infrastructure by implementing new methods that reclaim materials
and reduce the amount of waste disposed. Mysuru can consider adopting modern waste
processing systems to decrease its reliance on landfills and recover valuable materials from
waste. These approaches decrease the amount of waste simultaneously adhering to global
sustainability requirements by reducing environmental degradation.

On the other hand, strategies that promote waste reduction at the source, such as waste
segregation, recycling, and composting, have been effectively implemented in Mysuru and
offer pathways that can be adapted in other urban centres like Trichy. By focusing on reducing
waste generation at the source, cities can complement their operational strategies and ensure
long-term sustainability in waste management. The success of waste management systems is
significantly influenced by political will and governance. The efforts to process and reclaim
waste resources in Mysuru have encountered obstacles such as political intervention, delays in
decision-making, and administrative challenges. The scalability of waste management systems
in Trichy might be hindered by governance concerns. To effectively adopt advanced waste
reduction and resource recovery approaches, it is crucial to have consistent governmental and
public backing. Collaborative governance, policy reforms, and community participation are
essential for maintaining long-term resilience in managing continuously growing urban waste
generation. Both Mysuru and Trichy, by refining and adapting their waste management
approaches, can serve as examples of how urban areas can navigate these complex challenges
with a forward-thinking and sustainable approach. This study's findings underscore the
temporal and seasonal fluctuations in waste collection, demonstrating their impact on waste
management in Mysuru and Tiruchirappalli. Moreover, these findings can be utilized in other
rapidly urbanizing cities in India and similar developing countries confronting waste
management issues. By knowing the local contexts of waste generation and collection,
policymakers and urban planners can develop sustainable strategies that successfully meet
regional requirements and improve overall waste management efficiency.
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