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Abstract
Resident dissatisfaction with Solid Waste Management (SWM) services remains a critical urban governance challenge in developing countries, where collection systems are overstretched, open dumping is prevalent, and institutional responsiveness is weak. This study assessed residents' satisfaction with SWM services in the Garki district of Abuja Municipal Area Council (AMAC), Nigeria, with the aim of identifying key factors influencing satisfaction and proposing evidence-based improvements. A quantitative survey design was employed, and structured Likert scale questionnaires were administered to 360 household heads selected through a multi-stage sampling approach across seven Garki sub-areas. Data were analysed using descriptive statistics (mean ranking and standard deviation) and exploratory factor analysis (Principal Component Analysis). Results revealed that waste receptacles and collection vehicles were the only service components rated as effective, while collection frequency, geographical coverage, site sanitation, and schedule predictability were only partially or moderately available. Residents expressed satisfaction with collection frequency (mean = 3.588) and punctuality (mean = 3.559) but registered low satisfaction with odor and pest control (mean = 2.433), complaint responsiveness (mean = 2.103), and public awareness campaigns (mean = 2.063). Factor analysis extracted two principal components explaining 85.80% of total variance: Component 1 (72.05%) captured systemic service performance dimensions, while Component 2 (13.75%) reflected operational and environmental hygiene concerns. The study concludes that AMAC's SWM system is operationally functional but structurally inadequate, with critical gaps in environmental hygiene, communication, and citizen engagement. It recommends expanding infrastructure coverage, strengthening complaint-response mechanisms, and revitalising community education on waste management.
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1. Introduction
Solid Waste Management (SWM) has emerged as one of the most pressing environmental governance challenges of the twenty-first century. Globally, over two billion tonnes of municipal solid waste are generated annually, a figure projected to reach 3.8 billion tonnes by 2050 (Shah et al., 2021; Voukkali et al., 2024). This escalating waste burden falls disproportionately on cities in the Global South, where population growth, urbanisation, and consumption pattern shifts are outpacing institutional capacity for waste handling. In sub-Saharan Africa, the challenge is particularly acute: collection coverage is uneven, open dumping remains widespread, recycling and treatment infrastructure is minimal, and enforcement of environmental regulations is weak (Abdulfatah, 2023; Ezeudu & Ugochukwu, 2024).
Nigeria exemplifies these continental trends. Rapid urban population growth, limited public finance, and fragmented governance structures have produced SWM systems that consistently underperform relative to resident expectations (Abila & Kantola, 2013). Studies across Nigerian cities document widespread dissatisfaction: residents report irregular collection schedules, uncollected waste heaps in public spaces, inadequate bin coverage, and the absence of functional feedback channels (Kassah, 2020; Irowarisima, 2023; Eshiett & Eshiett, 2024). Beyond inconvenience, these failures carry tangible consequences — increased environmental degradation, public health risks, depressed property values, and growing distrust in municipal governance (Onokohwomomo & Ekene, 2023).
Abuja, Nigeria's federal capital, is not immune to these dynamics despite its planned urban character and comparatively higher public investment. The Abuja Municipal Area Council (AMAC), which contains the city's core residential and commercial zones, has experienced rapid densification that has progressively strained the SWM infrastructure managed by the Abuja Environmental Protection Board (AEPB). While several studies have examined Solid Waste Management (SWM) in Abuja  from technical and institutional perspectives (Adama, 2019; Joseph et al., 2020; Aderoju & Dias, 2020; Adeiza et al., 2024), evidence on how residents perceive and evaluate the quality of these services—particularly within specific, heterogeneous residential districts—remains sparse and empirically underdeveloped, despite a growing body of perception-based studies in broader Nigerian contexts (Olukanni et al., 2020; Irikefe et al., 2024).
The Garki district of AMAC presents an analytically valuable context for this assessment. Its mix of high-rise apartments, detached residential dwellings, and semi-detached housing across seven sub-areas (Garki Areas 1, 2, 3, 7, 8, 10, and 11) creates a socio-economically diverse population whose experiences of SWM services capture both the strengths and limitations of the current municipal system. This study assesses residents' satisfaction with SWM services in Garki, AMAC, examining four dimensions: the nature and scope of services rendered, the effectiveness of service delivery, the level of resident satisfaction, and the key factors shaping that satisfaction. The findings contribute empirical evidence for improving SWM policy and service design in Abuja and comparable urban settings across Nigeria.
1.1 Research Objectives
The study pursued four specific objectives: to examine the nature and scope of Solid Waste Management (SWM) services rendered to residents in Abuja Municipal Area Council (AMAC); to assess the effectiveness of those services; to determine residents' level of satisfaction with SWM services; and to examine the factors influencing residents' satisfaction.
2. Literature Review
2.1 Concept and Dimensions of Solid Waste Management
Solid Waste Management (SWM) encompasses the strategic combination of techniques used to control waste from point of generation to final disposal with the overarching goal of maintaining environmental safety at the lowest cost (Igbinomwanhia, 2011). Effective SWM requires an integrated approach that includes waste generation reduction, collection, transportation, processing, recycling, and disposal, supported by appropriate technology, finance, and governance (Oteng-Ababio, 2011). In developing nations, the attainment of sustainable SWM efficiency is hampered by funding deficits, weak institutional frameworks, limited access to technology, and fluctuating consumption patterns (Oteng-Ababio, 2011; Jalil, 2010).
The dimensions of SWM service quality that shape resident perceptions span several categories: infrastructure adequacy (availability and condition of waste bins and collection vehicles), collection logistics (frequency, punctuality, and geographical coverage), environmental hygiene (pest and odor control, cleanliness of collection sites), institutional responsiveness (complaint handling, communication), and community engagement (public education on waste disposal and recycling). Research consistently shows that resident satisfaction is a multi-dimensional construct that cannot be reduced to collection frequency alone (Ikiriko et al., 2023; Aminu et al., 2022).
2.2 Residents' Satisfaction as a Performance Measure
Resident satisfaction with public services has gained traction as a critical accountability metric in urban governance, reflecting the degree to which service delivery meets user expectations (Abbas, 2023; Bertram et al., 2024). In the context of Solid Waste Management (SWM), satisfaction encompasses residents' cumulative assessments of infrastructure provision, service reliability, environmental outcomes, and the responsiveness of service providers to complaints and feedback. High satisfaction levels generally correlate with greater compliance with disposal norms, reduced illegal dumping, and stronger community participation in sanitation activities (Ikiriko et al., 2023).
Several studies across Nigerian cities have applied Likert-scale surveys and mean-score analyses to quantify SWM satisfaction levels. Kassah (2020) found widespread dissatisfaction with irregular collection schedules and the prevalence of illegal dumping. Irowarisima (2023) highlighted gaps in service coverage in peri-urban and low-income areas, while Eshiett and Eshiett (2024) identified poor complaint responsiveness as a core driver of dissatisfaction. These findings collectively point to a persistent service quality deficit in Nigerian urban SWM systems, one that is structural rather than episodic.
2.3 Factors Influencing Solid Waste Management (SWM) Satisfaction
The determinants of resident satisfaction with Solid Waste Management (SWM) services operate across technical, environmental, administrative, and social dimensions. Infrastructural factors — particularly the condition and proximity of waste bins, the availability of collection vehicles, and the adequacy of collection sites — are consistently identified as primary drivers (Ikiriko et al., 2023; Aminu et al., 2022). Environmental factors, including the presence of illegal dumpsites, litter, overflowing bins, and inadequate pest and odor control, directly affect quality of life and strongly influence perceptions of service adequacy (Eshiett & Eshiett, 2024).
Administrative and communicative factors — such as the professionalism of waste management personnel, the responsiveness of municipal authorities to complaints, and the availability of public information on waste disposal — also shape satisfaction, though their relative importance varies by context (Abbas, 2023; Bhuian, 2021). The cost-quality ratio of services has been found to moderate satisfaction particularly among higher-income residents who are more likely to perceive low-quality services as poor value for money (Bertram et al., 2024). In Nigeria, weak institutional mechanisms for community feedback and limited investment in public education on SWM practices have been persistently identified as gaps that constrain satisfaction (Abdulfatah, 2023; Abdullahi & Mohammed, 2020).
2.4 Solid Waste Management (SWM) in Abuja: Contextual Background
Abuja has operated as Nigeria's federal capital since 1991 and is managed administratively across six area councils, with AMAC encompassing the core urban zone. The Abuja Environmental Protection Board (AEPB) oversees SWM operations including city cleaning (through concessioned local contractors in a public-private arrangement), street sweeping, litter control, solid waste collection and transfer, and vegetation management (Akoni, 2020). Despite this structured governance framework, empirical evidence on resident satisfaction specifically within AMAC sub-districts is limited.
Existing studies on Abuja's SWM have primarily addressed technical logistics and institutional frameworks (Adeiza et al. 2024; Adama, 2019) or broad satisfaction assessments without disaggregating findings by housing type, residential density, or service dimension (Yusuf et al., 2019). This study fills that gap by focusing on the Garki district, a heterogeneous residential area that offers analytical tractability while reflecting the service challenges typical of urban AMAC.
3. Methodology and Study Area
3.1 Study Area
The study was conducted in the Garki district of Abuja Municipal Area Council (AMAC), FCT Abuja, covering seven sub-areas: Garki Areas 1, 2, 3, 7, 8, 10, and 11. The district was selected because it encompasses a range of housing typologies — from high-rise apartment blocks to individual detached and semi-detached dwellings — and diverse socio-economic groups, providing a representative cross-section of urban residential experience in AMAC. The total number of residential buildings across the seven sub-areas was 8,947, according to Abuja Electricity Distribution Company (AEDC) data (2025). Solid Waste Management (SWM) services in Garki are delivered through AEPB's concession arrangements and include household waste collection, communal bin provision, and periodic site sanitation.
3.2 Research Design and Data Collection
A quantitative survey research design was adopted. Primary data were collected using a structured, closed-ended questionnaire based on a five-point Likert scale. The instrument covered four thematic sections: socio-demographic characteristics of respondents; nature and scope of Solid Waste Management (SWM) services; effectiveness of SWM services; level of resident satisfaction; and factors influencing satisfaction. Respondents were household heads or their adult representatives, selected as the most informed evaluators of household and neighbourhood waste service experiences.
3.3 Population, Sampling Frame, and Sample Size
The target population comprised all household heads within the seven Garki sub-areas, with a sampling frame of 8,947 residential buildings (AEDC, 2025). The required sample size was determined using the Yamane (1967) formula: n = N / (1 + N(e²)), where N = 8,947 and e = 0.05, yielding n ≈ 383. To account for anticipated non-responses and damaged returns, the administered sample was expanded to 420, distributed proportionally across the seven sub-areas (Table 1 in supplementary material). Stratified random sampling was applied at the first stage to ensure sub-area representation; cluster sampling was used within each sub-area to select streets; and systematic random sampling was applied at household level to select every nth household until the sub-area quota was achieved. A total of 360 questionnaires were returned usable, representing an overall response rate of 85.7%.
3.4 Data Analysis
Descriptive statistics — specifically mean scores, standard deviations, and mean ranking — were computed for all variables. Decision-rule intervals adapted from Jenkins (2020) and Heo et al. (2022) were applied to interpret mean values across three scales: nature and scope (1.00–1.80 = Not Available; 1.81–2.60 = Scarcely Available; 2.61–3.40 = Partially Available; 3.41–4.20 = Available; 4.21–5.00 = Very Available); effectiveness (equivalent intervals from Less Effective to Very Effective); and satisfaction (1.00–2.49 = Less Satisfied; 2.50–3.49 = Moderate; 3.50–5.00 = Satisfied). Exploratory factor analysis (Principal Component Analysis, PCA) was applied to the 14-item scale measuring factors influencing satisfaction, following confirmation of dataset suitability through the Kaiser-Meyer-Olkin (KMO) measure (0.884) and Bartlett's Test of Sphericity (χ² = 1625.73, df = 91, p < 0.001). The scale achieved excellent internal consistency (Cronbach's alpha = 0.967, n = 14 items). Factors with eigenvalues greater than 1 were retained per Kaiser's criterion.
4. Results and Discussion
4.1 Socio-Demographic Profile of Respondents
Of the 360 respondents, 64.4% were male and 35.6% female. The majority (72.3%) had resided in Abuja Municipal Area Council (AMAC) for more than two years — 28.7% for 4–6 years and 39.6% for seven or more years — lending credibility to their evaluations as long-term service users. Most respondents (56.4%) lived in apartments or flats, reflecting the high-density residential character of Garki. Educational attainment was high: 68.3% held a tertiary-level qualification and 14.9% held postgraduate degrees, indicating a well-informed respondent population likely capable of nuanced service evaluation. Household size was predominantly moderate, with 44.6% in households of 3–4 persons and 32.7% in households of 1–2 persons.
4.2 Nature and Scope of SWM Services in AMAC
Table 1 presents the mean scores and interpretations for twelve Solid Waste Management (SWM) service components assessing the nature and scope of service provision. The benchmark intervals range from 'Not Available' (1.00–1.80) to 'Very Available' (4.21–5.00), adapted from Jenkins (2020) and Heo et al. (2022).
Table 1: Nature and Scope of Solid Waste Management (SWM) Services in AMAC (n = 360)
	SWM Service Variable
	Mean
	Std. Dev.
	Interpretation

	Provision of waste receptacles (bins)
	3.483
	0.802
	Available

	Availability of collection vehicles in residential areas
	3.367
	0.890
	Partially Available

	Frequency of household waste collection
	3.088
	0.767
	Partially Available

	Geographical coverage of collection services
	2.959
	0.800
	Partially Available

	Presence of adequate bin collection points
	2.879
	0.865
	Partially Available

	Sanitation of collection sites post-waste pickup
	2.687
	0.836
	Partially Available

	Predictability of scheduled collection
	2.619
	0.853
	Partially Available

	Communication and responsiveness from AMAC
	2.554
	0.924
	Scarcely Available

	Activities to eliminate illegal dumpsites
	2.391
	0.929
	Scarcely Available

	Public education on waste management
	2.233
	0.958
	Scarcely Available

	Pest control at collection points
	2.023
	0.816
	Scarcely Available

	Odor control at waste sites
	2.022
	0.852
	Scarcely Available


Source: Field Survey, (2025).  Decision rule adapted from Jenkins (2020) and Heo et al. (2022).
Table 1 shows that only one service component—provision of waste receptacles (mean = 3.483)—was rated “Available.” This indicates a reasonable baseline distribution of waste bins in AMAC. However, this does not extend to other service areas.
Availability of collection vehicles (mean = 3.367) and frequency of household collection (mean = 3.088) were rated “Partially Available.” This suggests that although services exist, their reach and regularity are insufficient. Other partially available components include geographical coverage (mean = 2.959), adequacy of bin collection points (mean = 2.879), post-pickup sanitation (mean = 2.687), and schedule predictability (mean = 2.619). These point to operational and planning gaps.
Six components were rated “Scarcely Available.” These include communication and responsiveness (mean = 2.554), removal of illegal dumpsites (mean = 2.391), and public education (mean = 2.233). Others are pest control (mean = 2.023) and odor control (mean = 2.022). These results reflect weak institutional engagement and poor environmental health interventions. This aligns with Eshiett and Eshiett (2024) and Irowarisima (2023), who identified similar gaps in Nigerian solid waste systems
4.3 Effectiveness of SWM Services
Table 2 presents the mean effectiveness scores and rankings for twelve Solid Waste Management (SWM) service components. The decision interval ranges from 'Less Effective' (1.00–2.60) to 'Very Effective' (4.21–5.00), adapted from Jenkins (2020).
Table 2: Effectiveness of SWM Services in AMAC (n = 360)
	SWM Service Effectiveness Variable
	Mean
	Std. Dev.
	Rank
	Remark

	Efficiency of waste receptacles (bins)
	3.519
	0.9305
	1st
	Effective

	Efficiency of waste collection vehicles
	3.509
	0.9370
	2nd
	Effective

	Frequency of household waste collection
	3.099
	0.8186
	3rd
	Moderate

	Coverage of collection services in residential area
	3.060
	0.8625
	4th
	Moderate

	Number of waste collection bins/points
	2.980
	0.9053
	5th
	Moderate

	Cleanliness and hygiene of collection areas after pickup
	2.970
	0.9639
	6th
	Moderate

	Reliability of scheduled waste collection
	2.941
	0.9146
	7th
	Moderate

	Responsiveness of waste management authorities
	2.901
	1.1000
	8th
	Moderate

	Removal of illegal dumpsites
	2.713
	1.1776
	9th
	Moderate

	Level of public awareness campaigns
	2.173
	1.0687
	10th
	Less Effective

	Pest control around waste collection points
	2.164
	1.0809
	11th
	Less Effective

	Odor control from waste collection areas
	2.135
	1.0823
	12th
	Less Effective


Source: Field Survey, (2025). Decision rule adapted from Jenkins (2020).
Table 2 shows that only two service components were rated “Effective”: efficiency of waste receptacles (mean = 3.519) and efficiency of collection vehicles (mean = 3.509). This suggests that AMAC’s core infrastructure—bins and trucks—is functional, supporting Oluwagbayide et al. (2024) on the importance of adequate equipment in waste management.
The remaining ten components were either “Moderately Effective” or “Less Effective,” indicating a gap between infrastructure and service delivery. Moderately effective areas include frequency of household collection (mean = 3.099) and service coverage (mean = 3.060). Others are adequacy of collection points (mean = 2.980), post-pickup cleanliness (mean = 2.970), schedule reliability (mean = 2.941), responsiveness (mean = 2.901), and illegal dumpsite removal (mean = 2.713). These reflect inconsistency rather than total failure.
The least effective components were public awareness campaigns (mean = 2.173), pest control (mean = 2.164), and odor control (mean = 2.135). These indicate weak environmental health management and poor community engagement, consistent with Etim et al. (2024).
4.4 Residents' Level of Satisfaction with SWM Services
Table 3 presents residents' satisfaction scores for thirteen Solid Waste Management (SWM) service indicators, interpreted against benchmarks of 'Satisfied' (≥ 3.50), 'Moderate' (2.50–3.49), and 'Less Satisfied' (< 2.50), adapted from Jenkins (2020).
Table 3: Residents' Level of Satisfaction with SWM Services in AMAC (n = 360)
	Satisfaction Indicator
	Mean
	Std. Dev.
	Rank
	Remark

	Frequency of solid waste collection
	3.588
	0.9134
	1st
	Satisfied

	Punctuality of waste collection services
	3.559
	0.9573
	2nd
	Satisfied

	Reliability of scheduled waste collection
	3.040
	0.9265
	3rd
	Moderate

	Availability and accessibility of waste disposal bins/containers
	3.030
	0.8883
	4th
	Moderate

	Cleanliness of neighborhood after waste collection
	2.911
	1.0305
	5th
	Moderate

	Overall hygiene of public waste collection points
	2.891
	0.8706
	6th
	Moderate

	Cost-effectiveness of SWM services
	2.851
	0.9938
	7th
	Moderate

	Maintenance of waste disposal bins/containers
	2.832
	1.0302
	8th
	Moderate

	Condition of waste disposal sites
	2.752
	1.0335
	9th
	Moderate

	Control of odor and pests associated with waste management
	2.433
	1.1035
	10th
	Less Satisfied

	Information provided by AMAC on waste management practices
	2.203
	1.0054
	11th
	Less Satisfied

	Responsiveness of AMAC to complaints/inquiries
	2.103
	0.9751
	12th
	Less Satisfied

	Public awareness campaigns on proper waste disposal and recycling
	2.063
	0.9826
	13th
	Less Satisfied


Source: Field Survey, (2025). Benchmark adapted from Jenkins (2020).
[bookmark: _GoBack]Table 3 shows that only two of thirteen indicators were rated “Satisfied”: frequency of solid waste collection (mean = 3.588, SD = 0.913) and punctuality of collection services (mean = 3.559, SD = 0.957). This suggests consistent collection routines in most parts of Garki. It aligns with Abdulfatah (2023), who links timely collection to citizen satisfaction in urban Nigeria.
Seven indicators fell under “Moderate satisfaction.” These include reliability of scheduled collection (mean = 3.040), access to disposal bins (mean = 3.030), neighbourhood cleanliness (mean = 2.911), and public collection point hygiene (mean = 2.891). Others are cost-effectiveness (mean = 2.851), waste bin maintenance (mean = 2.832), and condition of disposal sites (mean = 2.752). Overall, these reflect acceptable but insufficient performance, meeting basic standards but not fully satisfying residents.
Four indicators were rated “Less Satisfied.” These are odor and pest control (mean = 2.433, SD = 1.104), information dissemination (mean = 2.203), responsiveness to complaints (mean = 2.103), and public awareness campaigns (mean = 2.063, SD = 0.983). This indicates a gap between service delivery and citizen engagement, which is essential for trust and participation (Eshiett & Eshiett, 2024; Abdullahi & Mohammed, 2020). The low score for awareness campaigns is particularly concerning, as behavioural change depends on sustained education.
4.5 Factors Influencing Residents' Satisfaction
Table 4 presents the mean scores and influence levels for fourteen factors that shape resident satisfaction with SWM services, ranked in descending order of influence.
Table 4: Factors Influencing Residents' Satisfaction with SWM Services (n = 360)
	Factor Influencing SWM Satisfaction
	Mean
	Std. Dev.
	Influence Level

	State of communal waste bins and collection areas
	3.619
	0.8864
	High

	Perceived environmental impact of the waste management system
	3.599
	0.8545
	High

	Presence of litter and overflowing bins
	3.599
	0.8545
	High

	Attitude and professionalism of waste management staff
	3.050
	0.9206
	Moderate

	Presence of illegal dumpsites
	3.030
	0.9945
	Moderate

	Cost of service versus quality of service
	2.990
	0.7810
	Moderate

	Organisation of the waste management system
	2.941
	0.9036
	Moderate

	Proximity of bins to residences
	2.940
	0.8143
	Moderate

	Speed and thoroughness of the collection process
	2.911
	0.8136
	Moderate

	State of waste collection trucks
	2.901
	0.8661
	Moderate

	Ease of access for waste collection vehicles
	2.491
	0.7861
	Low

	Consistency of service
	2.481
	0.9087
	Low

	Quality and sufficiency of waste bins
	2.342
	0.9872
	Low

	Responsiveness to complaints and requests
	2.333
	0.9787
	Low


Source: Field Survey, (2025)
The three highest-ranked factors were the state of communal waste bins and collection areas (mean = 3.619, SD = 0.886), the perceived environmental impact of the waste management system (mean = 3.599, SD = 0.855), and the presence of litter and overflowing bins (mean = 3.599, SD = 0.855). These results highlight residents' strong sensitivity to physical cleanliness and environmental conditions in their immediate neighbourhoods. This finding aligns with the literature emphasising accessible and well-maintained infrastructure as primary determinants of waste management satisfaction (Ikiriko et al., 2023).
Moderately influential factors included the attitude and professionalism of waste management staff (mean = 3.050), presence of illegal dumpsites (mean = 3.030), cost-to-quality ratio of services (mean = 2.990), organisation of the waste management system (mean = 2.941), proximity of bins to residences (mean = 2.940), speed and thoroughness of collection (mean = 2.911), and condition of collection trucks (mean = 2.901). These results indicate that both human-facing service dimensions (staff conduct, responsiveness) and logistical elements (system organisation, bin proximity) contribute meaningfully to satisfaction perceptions.
Among the lower-ranked factors were ease of access for collection vehicles (mean = 2.491), consistency of service (mean = 2.481), quality and sufficiency of waste bins (mean = 2.342), and responsiveness to complaints (mean = 2.333). Despite their lower mean scores, these factors carry significant policy weight: bin inadequacy and poor complaint mechanisms directly undermine residents' ability to engage effectively with the SWM system, and their neglect likely deepens dissatisfaction over time (Bhuian, 2021).
4.6 Factor Analysis: Underlying Dimensions of Satisfaction
Prior to extracting factors, two prerequisite tests were conducted to confirm dataset suitability. The KMO measure of sampling adequacy was 0.884, exceeding the recommended threshold of 0.70 and indicating 'meritorious' suitability for factor analysis. Bartlett's Test of Sphericity was statistically significant (χ² = 1625.73, df = 91, p < 0.001), confirming that significant intercorrelations existed among variables and that the correlation matrix was not an identity matrix. These results validated proceeding with factor extraction.
Table 5 presents the component matrix loadings, communalities, and variance statistics from the Principal Component Analysis.
Table 5: Component Matrix and Variance Explained — Factor Analysis of SWM Satisfaction Determinants
	Variable
	Component 1 Loading
	Component 2 Loading
	Communality

	State of communal waste bins and collection areas
	0.960
	0.102
	0.932

	Responsiveness to complaints and requests
	0.963
	0.063
	0.932

	Perceived environmental impact of waste management
	0.963
	0.063
	0.932

	Presence of illegal dumpsites
	0.899
	-0.084
	0.815

	Consistency of service
	0.899
	-0.084
	0.815

	Cost of service versus quality of service
	0.874
	-0.198
	0.804

	Attitude and professionalism of waste management staff
	0.848
	-0.079
	0.725

	Organisation of the waste management system
	0.855
	0.359
	0.860

	Speed and thoroughness of collection process
	0.828
	0.387
	0.836

	Proximity of bins to residences
	0.807
	-0.491
	0.892

	Ease of access for waste collection vehicles
	0.807
	-0.491
	0.892

	Quality and sufficiency of waste bins
	0.807
	-0.491
	0.892

	State of waste collection trucks
	0.788
	0.451
	0.825

	Presence of litter and overflowing bins
	0.469
	0.802
	0.863

	Eigenvalue
	10.087
	1.925
	

	% Variance Explained
	72.05%
	13.75%
	Cumulative: 85.80%


Source: Field Survey, (2025). Extraction method: Principal Component Analysis. Two components retained based on Kaiser's criterion (eigenvalue > 1).
Table 5 shows that PCA extracted two components with eigenvalues greater than 1, explaining 85.80% of total variance, indicating a strong and efficient factor structure.
Component 1 (eigenvalue = 10.087; 72.05% variance) was dominant. It had high loadings (≥ 0.788) for most variables, including communal waste bins (0.960), complaint responsiveness (0.963), environmental impact (0.963), illegal dumpsites (0.899), service consistency (0.899), cost-quality ratio (0.874), system organisation (0.855), and staff professionalism (0.848). This component reflects systemic service quality, covering overall reliability, organisation, and institutional performance.
Component 2 (eigenvalue = 1.925; 13.75% variance) was mainly driven by litter and overflowing bins (0.802), with weaker contributions from collection trucks (0.451) and collection efficiency (0.387). It represents operational visibility and environmental hygiene, focusing on the immediate cleanliness residents experience daily.
Communalities were high (0.725–0.932), confirming good model fit. Overall, the results suggest two key policy areas: system-level reforms (Component 1) and improved day-to-day cleanliness and operations (Component 2).
5. Conclusion and Recommendations
5.1 Conclusion
This study assessed residents' satisfaction with Solid Waste Management (SWM) services in the Garki district of Abuja Municipal Council (AMAC), Abuja, across four empirical dimensions. The evidence confirms that AMAC's SWM system is operationally functional at the level of core infrastructure — waste bins and collection vehicles are in place and working — but is characterised by significant gaps in service reach, environmental hygiene, and institutional responsiveness that constrain overall resident satisfaction.
The nature and scope analysis revealed a service system in which only basic receptacle provision meets residents' expectations. The majority of service components, from collection frequency and geographical coverage to schedule predictability and site sanitation, were only partially or scarcely available. Effectiveness ratings corroborated this picture: beyond physical infrastructure, most service dimensions performed only moderately, with environmental health and community engagement functions consistently rated as less effective. Satisfaction levels were correspondingly mixed: residents expressed satisfaction with collection frequency and punctuality but reported only moderate or low satisfaction across the remaining eleven indicators, with odor control, complaint responsiveness, and public awareness campaigns drawing the lowest scores. Factor analysis confirmed that two underlying dimensions — systemic service quality and operational/environmental hygiene — structure the satisfaction landscape, together explaining 85.80% of total variance. These findings suggest that AMAC has successfully established the scaffolding of a functional waste management system but has not yet translated that infrastructure into a satisfying, comprehensive, and participatory service experience.
5.2 Recommendations
First, Abuja Municipal Council (AMAC) should prioritise the expansion and equitable distribution of SWM infrastructure. This includes deploying additional waste bins to underserved and peripheral sub-areas, increasing the fleet of operational collection vehicles, and establishing clearly defined collection schedules published at the community level. Achieving equitable geographical coverage is foundational to reducing the service disparities that drive dissatisfaction in outlying Garki areas.
Second, targeted interventions in environmental hygiene are urgently needed. Pest and odor control programmes around communal waste bins and collection sites must be institutionalised as routine SWM activities rather than ad hoc responses. Regular post-collection site cleaning, including the clearing of spillage and debris, should be mandated and monitored through performance indicators linked to service contracts.
Third, a robust and accessible complaints-response mechanism should be established. Given that responsiveness to complaints (mean = 2.103) and information dissemination (mean = 2.203) ranked among the lowest satisfaction indicators, AMAC should implement dedicated community feedback channels — including mobile applications, hotlines, and structured ward-level reporting — and commit to measurable response-time standards. Transparent reporting on complaints received and resolved would strengthen institutional accountability.
Fourth, public awareness and community education campaigns should be revitalised using diverse platforms, including radio broadcasts, social media, community association meetings, and school-based programmes. Campaigns should address proper waste segregation, disposal behaviours, recycling options, and the health consequences of illegal dumping. Sustained community education is essential for reducing the incidence of litter, overflowing bins, and unauthorised dumpsites — the operational hygiene failures most closely tied to daily resident dissatisfaction.
Fifth, AMAC should institutionalise data-driven service monitoring. Annual resident satisfaction surveys, using validated instruments like the one deployed in this study, should be embedded in the SWM governance cycle. Disaggregating findings by sub-area, housing type, and demographic group would enable targeted resource allocation and continuous service improvement aligned with resident priorities.
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