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ABSTRACT

Reliable waste collection is essential for maintaining clean and manageable urban neighbourhoods.
Waste collection services in Sonipat City, Haryana, were assessed through a 2025 survey covering 600
households, 60 sanitation workers and 20 municipal officers across 20 wards. Regular collection was re-
ported by 55.50% of households, while 26.67% experienced irregular service and 17.83% reported no
collection service. Among households receiving collection, 49.90% had daily pickup, whereas only
31.24% reported consistently fixed collection timing. Considerable differences appeared across wards,
with regular collection ranging from 6.67% to 93.33%. Sanitation workers reported staff shortages, pub-
lic non-cooperation, narrow streets, excessive workload and vehicle problems. Complaint handling also
remained incomplete, as only 27.46% of 142 complainants reported full resolution. Better route man-
agement, predictable collection schedules, suitable vehicles and stronger complaint follow-up are
required.

Keywords: Waste collection, Service reliability, Ward disparities, Sanitation workers, Sonipat

1. Introduction

A waste service is experienced through repeated visits, not through a coverage entry alone. Residents need to
know whether a collector will arrive, how frequently pickup occurs and what happens when the visit is
missed. Comparative research across cities treats collection as one part of a wider system that also depends
on institutions and everyday service delivery (Wilson et al., 2012) [11.

This distinction matters when evaluating performance. The Waste Wise Cities Tool separates waste gener-
ated, collected and managed in controlled facilities. India’s service-benchmarking handbook also distin-
guishes coverage, efficiency and other service indicators. (UN-Habitat, 2021).

Studies in developing countries describe operational difficulty as a combination of finance, staffing, equip-
ment and coordination. A Kenyan case study examines these municipal challenges, while broader work by
Guerrero and colleagues considers the actors and conditions affecting waste-management performance. Such
research cautions against treating an additional vehicle as a complete solution when the supporting organisa-
tion remains weak (Guerrero et al., 2013) [2].

Collection also has a physical geography. Routes pass through streets of different widths and serve premises
with different access conditions. Guidance for developing countries stresses choosing collection arrange-
ments suited to local conditions. Research in Yaoundé likewise places waste services within the city’s practi-
cal and livelihood setting. These perspectives encourage attention to who can reach a collection point and
who must make an extra effort to use it (Parrot et al., 2009) [31.

South Asian evidence gives particular importance to timing. A choice experiment in Bharatpur identified col-
lection frequency, pickup timing and street cleanliness as valued service attributes. These are understandable
household concerns because a nominal route is of limited use when residents cannot predict its arrival. The
implication for survey design is to ask about availability, frequency and timing separately (Rai et al., 2019)
[4]

Indian research connects weak collection with the wider difficulties of transport, treatment and disposal.
Haryana’s 2025 audit publication examined municipal waste management over an earlier audit period and
raised planning and implementation concerns. That audit provides institutional context faced by every sur-
veyed Sonipat household in 2025 (CAG, 2025) [5].

2. Objective

1. To assess the reliability and ward-wise distribution of waste collection services in Sonipat City.
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3. Study area

The survey municipality lies in Sonipat district, Haryana, within the
Delhi-linked urban region. Research on Sonipat-Kundli describes
outward expansion and land transformation, creating a wider setting
of established urban areas and growing peripheral development. The
district’s plain terrain and seasonal climate form the regional back-
ground, but neither district area nor the wider planning region is used
as the denominator for this municipal survey (Verma ez al., 2024) [0].
All results retain the 20-ward structure used at the administrative ref-
erence. Thirty households were covered in each ward. Ward numbers
identify the comparison units. Figure 1 shows the survey location and
its ward framework.
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Figure 1. Sonipat City and the 20-ward survey framework

Source: City panel from the researcher s study-area cartography, pre-
pared in ArcGIS, 2024.

4. Methodology

The investigation used three separate schedules in a cross-sectional
survey. Households were selected through a ward-stratified, multi-
stage procedure: three residential clusters per ward and ten systemati-
cally selected households per cluster. An eligible adult familiar with
waste disposal answered the household schedule. The worker sample
comprised 20 sweepers, 20 door-to-door collectors, ten drivers or
helpers and ten bin, transfer or disposal workers. Workers were se-
lected through geographical and functional lists. Twenty officers or
responsible functionaries were selected purposively by role.

The analysis covered reported collection availability, frequency, tim-
ing, ward distribution, selected operational problems, route adminis-
tration and complaint outcomes. Household denominators were 600
overall, 493 where collection existed and 142 among those who had
complained. Worker and officer answers used denominators of 60 and
20.

Percentages were recalculated from counts, and ward values used 30
households each. Multiple-response worker problems describe over-
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lapping experiences. The analysis is descriptive. Reporting states the
study setting, sample, definitions and limitations explicitly, consistent
with the transparency principles of observational-study reporting (von
Elm et al., 2007) [7].

5. Results
5.1 Availability, frequency and timing

v

Figure 2. Availability of Door-to-Door Waste Collection Service
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m [rregular
m Not available

Weekly . 223

2-3 times weekly _ 13.79

Collection Frequency

Alternate days _ 20.08

10 20 30 40 50 60

o

Households with Collection Service (%)

Figure 3. Frequency of Door-to-Door Waste Collection
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Figure 4. Regularity of Fixed Door-to-Door Collection Time

Collection was available to 493 households, but only 333 described it
as regular. Irregular or unavailable service affected 267 households,
or 44.50% of the full sample. Availability therefore gave a more
favourable picture than reliability. (Table 1).

Table 1. Household experience of collection availability, frequency and timing

Indicator Response n Base N Percentage
Availability Regular 333 600 55.50
Availability Irregular 160 600 26.67
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Indicator Response n Base N Percentage
Availability Not available 107 600 17.83
Frequency Daily 246 493 49.90
Frequency Alternate days 99 493 20.08
Frequency 2-3 times weekly 68 493 13.79
Frequency Weekly 11 493 2.23
Frequency Irregular 69 493 14.00

Timing Always fixed 154 493 31.24

Timing Sometimes fixed 220 493 44.62

Timing Never fixed 119 493 24.14

Source: Household field survey, 2025; author s calculations.

Daily pickup reached 246 households: 49.90% of those with a ser-
vice, but 41.00% of all 600 households. Among served households,
339 did not report timing as always fixed. That represents 68.76% of
the applicable group. Frequency tells how often collection occurs;
timing tells how predictable the visit is.

5.2 Ward differences in collection

Regular collection ranged from 6.67% in Ward 16 to 93.33% in
Wards 6, 7 and 14. Ward 19 also had a low count, with four house-
holds reporting regular collection. Ward 9 showed the highest daily
pickup count, at 26 households, while none of the 30 households in
Ward 16 reported daily pickup (Table 2).

The contrast is operationally important, but its precision should not be
exaggerated. One household changes a ward percentage by 3.33

points.

Some wards also illustrate why the indicators should remain separate.
In Ward 3, 23 households described collection as regular, but only 14
reported daily pickup. Regular service may follow a dependable
schedule that is not daily. Ward 17 had six households in each
category.

5.3 Worker constraints and route administration

Staff shortage and public non-cooperation were each reported by 28
workers. Narrow streets affected 22, while 20 identified excessive
workload. Vehicle shortages or damage and spillage were each se-
lected by 17.

Table 2. Regular and daily collection across the 20 survey wards

Ward Local Reference Households Regular collection, n (%) Daily collection, n (%)
1 Rishi Colony / Jatwara 30 14 (46.67) 11 (36.67)
2 Lal Bus Stand / Bara Bazaar 30 6 (20.00) 3 (10.00)
3 Sector 14 / Khanna Colony 30 23 (76.67) 14 (46.67)
4 Sector 15 / Rajeev Colony 30 10 (33.33) 7(23.33)
5 Shiv Colony / New Subzi Mandi 30 20 (66.67) 11 (36.67)
6 Garh Shahjanpur / DCRUST 30 28 (93.33) 23 (76.67)
7 Bahalgarh / Liwaspur 30 28 (93.33) 23 (76.67)
8 Rai / Education City 30 24 (80.00) 17 (56.67)
9 Gandhi Colony / Badmalik 30 27 (90.00) 26 (86.67)
10 Sector 13 / Shri Nagar 30 23 (76.67) 16 (53.33)
11 Model Town / Atlas Road 30 26 (86.67) 21 (70.00)
12 Panchsheel Colony / Kabirpur 30 10 (33.33) 6 (20.00)
13 Vikas Puri / Jiwan Nagar 30 18 (60.00) 11 (36.67)
14 Govind Nagar / New Anaj Mandi 30 28 (93.33) 24 (80.00)
15 Agar Sain Nagar / Old Industrial Area 30 10 (33.33) 7(23.33)
16 Dahiya Colony / Kalupur 30 2 (6.67) 0 (0.00)
17 West Ram Nagar / Jawahar Nagar 30 6 (20.00) 6 (20.00)
18 Sector 23 / Malviya Nagar 30 12 (40.00) 8 (26.67)
19 Indian Colony / Garhi Brahmanan 30 4(13.33) 3 (10.00)
20 Chhotu Ram Colony / Garhi Ghasita 30 14 (46.67) 9 (30.00)

Total 600 333 (55.50) 246 (41.00)

Source: Ward-wise household field tabulation, 2025; counts recovered from the reported percentages using 30 households per ward, and percentages

recalculated.
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Figure 5. Locality-Wise Door-to-Door Collection and Schedule
Status

The workload schedule provides context. The 20 door-to-door collec-
tors reported serving an average of 417.90 households per day, with a
standard deviation of 117.13. Their average was 2.55 trips daily.

Table 3. Collection-related operational problems reported by workers

Reported problem Workers  Percentage
Insufficient workers 28 46.67
Public non-cooperation 28 46.67
Narrow streets 22 36.67
Excessive workload 20 33.33
Insufficient or damaged vehicles 17 28.33

Reported problem Workers  Percentage
Waste spillage 17 28.33
Irregular routes 10 16.67

Delayed unloading 8 13.33

Source: Sanitation-worker field survey, 2025; author's calculations. N =
60; multiple responses.
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Figure 3. Collection-Related Operational Problems Reported by
Workers

Worker reports also help frame the next stage of investigation.
Narrow approaches call for checking vehicle suitability; delayed un-
loading calls for examining the receiving point; and reports of insuffi-
cient staff call for checking attendance and route allocation.

Table 4. Officer assessments of fixed routes and route records

Indicator Assessment Officers Percentage
Fixed ward routes Fully operational 5 25.00
Fixed ward routes Partly operational 13 65.00
Fixed ward routes Not operational 2 10.00

Route records Fully available 5 25.00
Route records Partly available 9 45.00
Route records Not available 6 30.00

Source: Officer field schedule, 2025; author s calculations. N = 20 for each indicator.

Only five officers described fixed routes as fully operational; thirteen
considered them partly operational. Full availability of route records
was also reported by five officers. Together, these responses indicate a
need to check the connection between planned routes, actual visits
and accessible records.

5.4 Complaint outcomes

Table 5. Outcomes among households that submitted a complaint

Outcome Households Percentage
Fully resolved 39 27.46
Partly resolved 66 46.48

Not resolved 37 26.06
Total complainants 142 100.00

Source: Household field survey, 2025, authors calculations. Applicable N
= 142 complaint submitters;

Among 142 complainants, 39 reported full resolution, 66 partial reso-
lution and 37 no resolution. Full resolution therefore covered 27.46%,

208

not the 73.94% obtained by combining full and partial outcomes.
Elsewhere in the same question, 96 of all 600 households did not
know where to complain. These results distinguish access to a chan-
nel, receipt of some action and complete resolution (Table 5).

m Fully operational
m Partly operational
Not operational

Figure 6. Operational Status of Fixed Ward-Wise Collection Routes
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u Fully resclved
= Partly resolved
= Not resolved

Figure 7. Outcome among Households that Submitted a Complaint

6. Discussion and service priorities

The survey points to a gap between being included in a service and
receiving it predictably. This distinction fits the service attributes
identified in Bharatpur and the performance-indicator approach exam-
ined by Teixeira and colleagues. For Sonipat, regularity, daily fre-
quency and pickup timing should be tracked separately, using clearly
stated denominators and a consistent recall period (Rai et al., 2019;
Teixeira et al., 2014) [4. 8],

GIS studies in Ipoh and fuel-oriented routing research demonstrate
ways to examine collection networks, but their savings cannot be
transferred directly to Sonipat. A local assessment would first need
street access, actual stops, travel times, unloading delays and vehicle
capacity. No claim of optimal routing is made from the present house-
hold responses (Malakahmad ez al., 2014) 1.

Scheduling improvements also require reliable information.
Johansson’s modelling work examines how dynamic scheduling and
routing can improve operations when suitable information is avail-
able. In Sonipat, a more immediate proposal is to connect each route
with a named crew, an expected pickup window, a completion record
and a procedure for missed visits. Advanced monitoring should fol-
low, not replace, dependable basic records (Johansson, 2006) 101,
Worker and household cooperation deserve a place in that system.
Experimental evidence from Nepal found benefits from combining in-
formation with inexpensive street bins, including improved disposal
through collectors. This supports testing modest local changes. Trials
in difficult routes should be evaluated with repeated observations.
(Nepal et al., 2023) 111,

7. Conclusion

Collection gaps in Sonipat were visible in reliability, timing, ward dif-
ferences and complaint completion. Regular service reached 55.50%
of sampled households, and fewer than one-third of served house-
holds reported consistently fixed timing. The weakest ward results
warrant direct route verification, while worker and officer responses
identify staffing, access, vehicles and records as practical areas for re-
view. A clear pickup window, suitable equipment and verified com-
plaint resolution offer specific priorities. Improvement must be
demonstrated through repeated service checks rather than inferred
from nominal coverage.
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