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Abstract:- This study investigates the impact of solid 

waste management on the socio-economic development of 

urban areas, focusing on the case of Kicukiro district. The 

objectives include assessing solid waste management 

practices in the district, analyzing the level of socio-

economic development, and determining the relationship 

between solid waste management and community socio-

economic development. Employing a quantitative 

research design, the study utilized means, standard 

deviation, and multiple regression for data analysis. The 

sample size comprised 388 participants selected through 

simple random sampling. Data was collected through 

questionnaires and documentary methods, and regression 

analysis was employed to test research hypotheses. The 

findings indicate a positive relationship between socio-

economic development and key components of waste 

management, including waste generation and separation, 

waste collection, and treatment and disposal. The strong 

correlation between socio-economic development and 

waste generation and separation suggests that effective 

practices in these areas contribute significantly to socio-

economic development, representing a notable 93.4% 

correlation (r = 0.934, p < 0.01). Similarly, organized 

waste collection systems show a robust positive 

correlation with overall socio-economic progress, 

emphasizing their crucial role in supporting economic 

activities within the community, with a substantial 92.1% 

correlation (r = 0.921, p < 0.01). The study also reveals a 

positive correlation between socio-economic development 

and proper waste treatment and disposal methods, 

highlighting their significant contribution to community 

well-being and economic activities, representing a strong 

93.2% correlation (r = 0.932, p < 0.01). In conclusion, the 

research underscores the importance of a paradigm shift 

in waste perception and management, advocating for 

sustainable practices that recognize waste as a valuable 

resource. The recommendations include implementing 

comprehensive waste management strategies, community 

engagement through awareness campaigns, and fostering 

a sense of responsibility among residents for active 

participation in environmentally sustainable practices. 

 

 

 

 

 

 

Contribution/Originality:- This study comprehensively 
analyzed the Effect of Solid Waste Management on Socio-

Economic Development of Urban Area: A Case of Kicukiro 

District. The study revealed that solid waste management 

significantly affected socio-economic development of 

Kicukiro District. 

 

I. INTRODUCTION 
 

The preservation of the ecosystem and individual health 

depend on effective waste management. Waste can 

contaminate soils, water, and air if it is not properly managed, 
which will lower people's standard of life. Poor garbage 

management can also result in issues and make living 

challenging for people. There are several ways to handle solid 

waste, including production, collection, transportation, and 

disposal. The generation of waste is a crucial step in the 

implementation of source reduction strategies. The addition 

of waste segregation in the waste collection stream is 

necessary due to the growing interest in waste minimization 

through reuse and recycling (Oberlin, 2013). 

 

The solid waste management system in Kicukiro 
District is plagued by numerous challenges, including 

inadequate waste collection infrastructure, improper disposal 

practices, and a lack of community engagement. These issues 

have resulted in rampant dumping of waste in public spaces, 

illegal burning of waste, and the accumulation of garbage in 

residential areas. As a consequence, the district faces 

significant environmental pollution, health hazards, and 

degradation of the overall living conditions for its residents. 

The limited number of waste collection points and 

insufficient collection frequency have led to overflowing bins 

and waste piling up in public spaces, such as parks, streets, 

and markets. For instance, the shortage of waste bins in busy 
market areas has led to traders discarding their waste 

haphazardly, exacerbating the problem (Umwali, 2022). 

 

Moreover, many residents resort to burning their waste 

due to the lack of proper waste management facilities and 

knowledge about the adverse effects of burning. This leads to 

the release of toxic pollutants into the air, compromising air 

quality and posing health risks to the population. The open 

burning of waste near residential areas is a common 

occurrence, contributing to respiratory illnesses and other 

health issues. There is also a lack of awareness and 
community participation in solid waste management 
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practices. Without proper education and involvement, 

residents are unaware of the importance of waste segregation, 

recycling, and composting. As a result, recyclable materials 

often end up in landfills, while organic waste that could be 

composted is mixed with other garbage, increasing the 

volume of waste that needs to be disposed of (REMA, 2022). 

 

Therefore, the purpose of this research is to analyse the 
effect of solid waste management has on their socio-

economic development in urban area by taking Kicukiro 

district as case study of the research. 

 

II. MATERIALS AND METHODS 

 

A. Profile of Kicukiro District   

Kicukiro District is one of the three Districts which 

make up Kigali City and is situated in the South-East of the 

City. It is bordered by Nyarugenge in the West, Rwamagana 

in the East, Gasabo in the North and Bugesera in the South. 

Its total area is 166.7 Km2. It has 318,564 inhabitants with a 
gross density of 1,911 inhabitants per Km2. Administratively, 

Kicukiro District is composed of 10 Sectors, 41 Cells and 327 

villages (Imidugudu). 

 
Fig 1: Map of the Kicukiro District.# 

Source: Arc GIS 2023 

 

B. Sampling and Data Collection Techniques 

The researcher employed the Slovin's formula to 
determine the sample size for the study on the effect of solid 

waste management on socio-economic development in 

Kicukiro. With a population of 13,155 and a 0.1 sampling 

error, the calculated sample size was 388. To ensure 

representation from distinct categories like Kicukiro district 

staff and waste management representatives, the study 
employed stratified sampling. Within each category, random 

sampling was used to select participants, minimizing bias and 

ensuring a comprehensive representation of diverse 

perspectives in the final sample of 388. 

 

Table 1: Components of Population 

Population Category Population Size Sample Size Sampling Technique used to Select the Sample 

Households 13,155 378 Random sampling 

Staff of Kicukiro district 2 1 Random sampling 

Executive secretaries of cells 7 2 Random sampling 

Village leaders 44 7 Random sampling 

Workers of AGRUNI Ltd 2 1 Random sampling 

Total 13155 388  

Source: Rubavu District, 2023 
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C. Illustration of Research Methodology  

 

 
Fig 2: Methodology Flowchart Followed by the Researcher 

 

III. RESULTS 

 

A. Personal Identification of Respondents  

In this study, personal identification such as gender, 

marital status, education level and age 

 
Table 2: Distribution of respondents by age 

Age of Respondents Frequency Percentage 

20-25 15 3.9 

26-30 91 23.5 

31-35 82 21.1 

36-40 102 26.3 

Above 41 98 25.3 

Total 388 100.0 

Source: Primary Data, 2023 

 

The provided Table 2 details the age distribution of 

respondents in the study titled "Effect of solid waste 

management on socio-economic development of urban areas: 

a case of Kicukiro district" offers valuable insights into the 

demographic composition of the sample. The data is 
categorized into age groups, each accompanied by 

corresponding frequencies and percentages. Notably, the 36-

40 age group exhibits the highest frequency at 26.3%, 

reflecting a significant representation of individuals in their 

late thirties. However, the overall distribution is diverse, 

ranging from 3.9% for the 20-25 age group to 25.3% for 

respondents above 41. This diversity in age groups carries 

implications for the study, suggesting potential variations in 

perceptions and experiences related to solid waste 

management. The dominance of individuals above 41 

indicates an opportunity to capture inter-generational 
insights, enriching the study with a broad range of 

perspectives. The implications for the study include 

considerations for policy recommendations, targeted 

interventions based on age demographics, and the need for 

long-term planning in solid waste management initiatives to 

address the socio-economic development of the urban area 

comprehensively. This nuanced understanding of age 

distribution enhances the study's relevance and applicability 

to different segments of the population, contributing to a 

more holistic assessment of the impact of solid waste 

management on the socio-economic development of the 

Kicukiro district. 
 

Table 3: Distribution of respondents by gender 

Respondents by Gender Frequency Percentage 

Male 190 49.0 

Female 198 51.0 

Total 388 100.0 

Source: Primary Data, 2023 

 

The provided Table 3 outlines the distribution of 

respondents by gender in the study on the "Effect of solid 

waste management on socio-economic development of urban 

areas: a case of Kicukiro district." The data is presented in 

terms of frequencies and percentages. Notably, the gender 

distribution is almost evenly split, with 49.0% of respondents 

identified as male and 51.0% as female, resulting in a total 

sample size of 388 participants. 
 

This gender distribution suggests a balanced 

representation within the study, providing an opportunity to 

explore how both males and females perceive and are affected 

by solid waste management practices in the urban area under 

investigation. The near-equal representation enhances the 

study's potential to identify gender-specific insights and 

nuances in the socio-economic implications of waste 

management. 
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The balanced gender distribution also holds 

implications for the interpretation of study findings. It 

indicates that the research outcomes may be broadly 

applicable to both genders, allowing for gender-sensitive 

recommendations and interventions. Understanding the 

perspectives of both male and female respondents is essential 

for developing comprehensive strategies that address the 

diverse needs and concerns of the community. 
 

In conclusion, the gender distribution of respondents in 

the study is notably balanced, offering a foundation for a 

thorough exploration of the gender-specific aspects of solid 

waste management and its impact on socio-economic 

development in the Kicukiro district. This balance enhances 

the study's potential for providing inclusive and applicable 

insights, contributing to the development of more effective 

and equitable waste management policies and interventions. 

 

Table 4: Distribution of Respondents by Education Level 

 Frequency Percent 

Primary 77 19.8 

Secondary 173 44.6 

University level 138 35.6 

Total 388 100.0 

Source: Primary Data, 2023 

 

Table 4 presents the distribution of respondents by 

education level in the context of the study investigating the 

"Effect of solid waste management on socio-economic 

development of urban areas: a case of Kicukiro district." The 

data categorizes participants into different education levels, 
providing frequencies and percentages. Notably, the 

distribution reflects a varied representation across 

educational backgrounds. 

 

Among the respondents, 19.8% have completed primary 

education, 44.6% have attained a secondary education level, 

and 35.6% have reached the university level. This diverse 

educational profile among the participants offers a 

comprehensive perspective on the study's subject matter. 

 

 
 

The prevalence of respondents with secondary 

education suggests a substantial middle-tier educational 

representation, indicating potential awareness and 

comprehension of socio-economic and environmental issues, 

including solid waste management. Furthermore, the 

presence of participants with primary and university-level 

education provides a broad spectrum of perspectives, 

enriching the study with varied insights from different 
educational backgrounds. 

 

The implications of this education level distribution are 

significant for the study. It implies that interventions and 

recommendations arising from the research should consider 

the educational diversity within the community. Strategies 

may need to be tailored to address the specific needs and 

capacities of individuals with different educational 

backgrounds. For instance, educational programs and 

awareness campaigns could be designed to cater to the 

varying levels of understanding and engagement with the 
socio-economic impacts of solid waste management. 

 

In summary, the educational diversity among 

respondents in the study contributes to a more comprehensive 

understanding of the effects of solid waste management on 

socio-economic development in the Kicukiro district. The 

varied educational backgrounds provide an opportunity to 

develop targeted interventions that account for the diverse 

knowledge levels and perspectives within the community, 

ultimately enhancing the relevance and effectiveness of 

proposed strategies. 

 
B. Perception of Respondents Solid Waste Management 

Floods and landslides have significant and far-reaching 

impacts on the environment. These natural disasters can alter 

ecosystems, damage natural resources, and disrupt the 

balance of the environment in various ways. Floods submerge 

terrestrial habitats, destroying the homes of various species of 

animals and plants, and landslides can bury habitats under 

debris, leading to habitat loss and fragmentation. Both 

disasters result in extensive soil erosion and strip slopes of 

vegetation, exacerbating erosion and destabilizing the land. 

 
 Generation and Separation 

In this respect, the researcher requested feedback from 

the respondents regarding statements relating to generation 

and separation, and the results are shown in table 5. 

 

Table 5: Respondents’ Level of Agreement on Generation and Separation 

Generation and Separation Mean Std. Dev. 

There solid waste they are found in Kicukiro district household 3.7887 1.09812 

The inhabitants in Kicukiro district separate solid waste based on their type and put them in 

different container 
3.9201 .92416 

Any solid waste in Kicukiro district is stored appropriately avowing the harm to the community 3.9794 1.04651 

Source: Primary Data, 2023 

 

Table 5 provides valuable insights into respondents' 

perceptions regarding the management of solid waste in 

Kicukiro district in the context of the study on the "Effect of 
solid waste management on socio-economic development of 

urban areas." The table outlines the mean scores and standard 

deviations for respondents' level of agreement on three key 

statements related to solid waste generation and separation. 

 

The mean score of 3.7887 suggests a moderate level of 
agreement among respondents that solid waste is present in 

households within Kicukiro district. The standard deviation 

of 1.09812 indicates some variability in opinions. This 
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finding may be indicative of a common recognition among 

the respondents regarding the existence of solid waste in 

households, but with varying degrees of emphasis or concern.  

 

With a mean score of 3.9201 and a relatively lower 

standard deviation of .92416, respondents exhibit a higher 

level of agreement that inhabitants in Kicukiro district 

separate solid waste based on its type and place it in different 
containers. This suggests a more uniform perception among 

respondents regarding the practice of waste separation. 

Research by Smith and Johnson (2018) emphasizes the 

importance of community involvement in waste separation, 

and this finding aligns with the literature highlighting positive 

waste management practices in the community. 

 

The mean score of 3.9794 indicates a generally high 

level of agreement among respondents that any solid waste in 

Kicukiro district is stored appropriately, avoiding harm to the 

community. The standard deviation of 1.04651 suggests some 
variability in opinions, but the overall agreement is notable. 

This finding aligns with studies emphasizing the significance 

of proper waste storage practices in preventing environmental 

and health hazards (Brown & Kroll, 2017). 

The moderate agreement on the presence of solid waste 

in households suggests a shared acknowledgment of the issue, 

emphasizing the need for targeted awareness campaigns to 

address waste generation at its source. The high agreement on 

waste separation practices is encouraging, indicating a 

positive community attitude towards responsible waste 

management. The strong consensus on the appropriate 

storage of solid waste aligns with the literature on the 
importance of proper waste handling in fostering a healthy 

and sustainable environment. 

 

These findings collectively underscore the importance 

of considering public perceptions in the development of solid 

waste management strategies. The study could benefit from 

further exploration of the factors influencing varying 

opinions, allowing for the design of interventions that address 

specific concerns within the community. 

 

 Solid Collection 

The results of the survey, which questioned participants 

for their opinions on the solid collection in Kicukiro district, 

are shown in table 13.

 

Table 6: Respondents’ Level of Agreement on Solid Collection in Kicukiro District 

Solid Collection Mean Std. Dev. 

Kicukiro district community is aware of importance of collecting solid waste to their health 3.6804 1.03725 

Kicukiro district community especially women participate in solid waste collection 3.6830 1.03431 

The intention and willingness to have cleaner environment is expressed by community of Kicukiro 

district. 
3.6057 1.00215 

There are no illegal transport of solid waste in Kicukiro district 3.7603 1.12375 

Source: Primary Data, 2023 

 

Table 6 provides a comprehensive overview of 

respondents' perceptions regarding solid waste collection in 

Kicukiro district within the broader context of the study on 

the "Effect of solid waste management on socio-economic 
development of urban areas." The table displays mean scores 

and standard deviations for respondents' level of agreement 

on four key statements related to solid waste collection. 

 

The mean score of 3.6804 indicates a moderate level of 

agreement among respondents that the Kicukiro district 

community is aware of the importance of collecting solid 

waste to their health. The standard deviation of 1.03725 

suggests some variability in opinions, reflecting differing 

degrees of awareness within the community.  

 
This finding emphasizes the need for targeted 

educational initiatives to enhance community understanding 

of the health implications associated with proper solid waste 

collection (He et al., 2020). 

 

In fact, both the Vice Mayor and the Manager of Agruni 

Ltd emphasized that challenges in waste management 

significantly impact socio-economic development. 

Inadequate waste management can lead to environmental 

degradation, public health issues, and increased healthcare 

costs. The aesthetic appeal of the area may diminish, affecting 
tourism and deterring potential investors. Limited job 

opportunities in the waste management sector also contribute 

to economic challenges for the community. 

 

With a mean score of 3.6830 and a standard deviation 

of 1.03431, respondents express a moderate level of 
agreement that women, especially, participate in solid waste 

collection in the Kicukiro district. This aligns with literature 

emphasizing the role of women in waste management 

(Buenrostro et al., 2018). The variability in responses may 

warrant further exploration of gender-specific factors 

influencing participation levels. 

 

The mean score of 3.6057 suggests a moderate level of 

agreement that the community in Kicukiro district expresses 

an intention and willingness to have a cleaner environment. 

The standard deviation of 1.00215 indicates a certain degree 
of consensus among respondents. This finding implies a 

positive community sentiment towards environmental 

cleanliness, potentially serving as a foundation for 

community-based waste management initiatives (Smith & 

Johnson, 2018). 

 

The mean score of 3.7603 reflects a moderate level of 

agreement among respondents that there are no illegal 

transports of solid waste in Kicukiro district. The standard 

deviation of 1.12375 indicates some variability in opinions, 

highlighting potential concerns or uncertainties within the 
community regarding the effectiveness of waste transport 

regulations. 
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The study's findings on community awareness, 

participation of women, expressed intention for a cleaner 

environment, and perceptions of illegal waste transport 

collectively underscore the community's engagement with 

and attitudes toward solid waste collection. These insights 

can inform the development of community-specific waste 

management strategies that align with existing perceptions 

and practices. 
 

However, the variability in responses suggests the need 

for targeted interventions to address specific concerns or gaps 

in awareness. Collaborative efforts involving the community, 

particularly women, can capitalize on the expressed 

willingness to contribute to a cleaner environment. 

 

From, the interview, in Kicukiro District's urban area, 

the current solid waste management practices were described 

by the Vice Mayor in charge of socio-economic development 

and the Manager of Agruni Ltd. The Vice Mayor highlighted 

the municipality's role in overseeing waste collection with 

designated points and regular pickups, as well as 

transportation to disposal sites for proper treatment. 

Meanwhile, the Manager of Agruni Ltd provided insights into 
the challenges, successes, and collaborative efforts with 

private entities in the waste management initiatives. 

 

 Treatment and Disposal 

Table 14 lists the answers to the researcher's question 

about treatment and disposal in Kicukiro district and the 

results were presented in table 15. 

 

Table 7: Respondents’ level of agreement on treatment and disposal 

Treatment and Disposal Mean Std. Dev. 

In Kicukiro district community reuse and recycle waste solid 4.0493 .82060 

In Kicukiro district community keep and store organic solid waste to make fertilizer 4.3014 .78595 

The non-organic solid waste which are not reused nor recycled are stored and transferred to the 

public dump 
3.8548 .91583 

Source: Primary Data, 2023 

 
Table 7 provides valuable insights into respondents' 

perspectives on the treatment and disposal practices of solid 

waste in Kicukiro district within the overarching study on the 

"Effect of solid waste management on socio-economic 

development of urban areas." The table showcases mean 

scores and standard deviations, offering a nuanced 

understanding of the respondents' level of agreement on three 

critical aspects of waste treatment and disposal. 

 

The mean score of 4.0493 suggests a relatively high 

level of agreement among respondents that the Kicukiro 

district community engages in the reuse and recycling of solid 
waste. The low standard deviation of 0.82060 indicates a 

notable degree of consensus among respondents, reflecting a 

shared understanding of the community's commitment to 

sustainable waste management practices. This positive 

perception aligns with the global emphasis on promoting 

recycling initiatives to mitigate the environmental impact of 

solid waste (Kaza et al., 2018). 

 

With a mean score of 4.3014 and a low standard 

deviation of 0.78595, respondents strongly agree that the 

community in Kicukiro district keeps and stores organic solid 
waste for the purpose of fertilizer production. This finding 

underscores the community's awareness of the value of 

organic waste in agricultural practices. It aligns with the 

literature advocating for the utilization of organic waste in 

sustainable agricultural initiatives, promoting circular 

economy principles (Bernal et al., 2020). 

 

The mean score of 3.8548 indicates a moderate level of 

agreement among respondents that non-organic solid waste, 

which is not reused or recycled, is stored and transferred to 

public dumps. The standard deviation of 0.91583 suggests 
some variability in opinions, indicating potential concerns or 

uncertainties within the community regarding the disposal of 

non-recyclable waste. This aspect emphasizes the need for 

targeted interventions to address concerns related to the final 

disposal of certain types of waste. 

 

The findings suggest a positive perception of waste 

treatment and disposal practices in Kicukiro district, 

particularly in terms of recycling and organic waste 

utilization. These practices align with sustainable waste 

management principles and contribute to the community's 

environmental consciousness. However, the variability in 

responses regarding the storage and transfer of non-organic 

waste highlights potential areas for improvement and 

underscores the importance of community engagement in 
waste disposal decision-making. 

 

This study's insights into waste treatment and disposal 

practices are crucial for informing policies and interventions 

that align with the community's existing practices and 

attitudes. Addressing concerns related to non-organic waste 

disposal may further enhance the overall sustainability of the 

solid waste management system in the district. 

 

In this regard, the Vice Mayor elaborated on the key 

challenges faced, including limited resources, insufficient 
infrastructure, and the imperative to raise public awareness 

regarding proper waste disposal. The Manager of Agruni Ltd 

contributed by underscoring successes such as improved 

waste collection infrastructure, collaborations with private 

entities, and ongoing initiatives to enhance public awareness. 

 

Moreover, The Vice Mayor of Kicukiro district in 

charge of social economic development highlighted 

challenges such as limited resources, insufficient 

infrastructure, and the imperative to raise public awareness 

regarding proper waste disposal. The Manager of Agruni Ltd 
contributed insights into the difficulties of coordinating 

efficient collection, transportation, and disposal systems due 

to resource constraints and the need for comprehensive 
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planning. 

 

C. Socio Economic Development of Kicukiro District 

This section presents the findings on the socio economic 

development of Kicukiro district thanks to the solid waste 

management. The findings were based on the health, income 

generation, improved nutrition and improved sanitation. 

 

 Health 

Table 8 lists the answers to the researcher's question 

about health and the results were presented in table 8.

 

Table 8: Respondents’ Level of Agreement on Health 

Health Mean Std. Dev. 

Diseases caused to poor hygiene frequency reduced community of Kicukiro district 4.1572 .99535 

Households in Kicukiro district are able to pay medical insurance  for the entire family 4.0825 .88245 

In my district the economic activities are  not frequently interrupted by flooding and water storm 
which enable parents to pay school fees of their children 

4.0799 .82987 

Source: Primary Data, 2023 

 

Table 8 provides a comprehensive view of respondents' 

perceptions concerning health-related aspects in Kicukiro 

district within the broader context of the study on the "Effect 

of solid waste management on socio-economic development 

of urban areas." The table presents mean scores and standard 

deviations, shedding light on respondents' level of agreement 

on three critical dimensions of health, with a particular 

emphasis on the economic implications. 

 
The mean score of 4.1572 suggests a high level of 

agreement among respondents that diseases caused by poor 

hygiene have decreased in frequency within the community 

of Kicukiro district. The low standard deviation of 0.99535 

indicates a notable consensus among respondents, 

highlighting a shared perception of improved health 

outcomes resulting from enhanced hygiene practices. This 

finding holds economic significance, as reduced disease 

frequency can alleviate healthcare costs and improve overall 

productivity, contributing to socio-economic development 

(Hou et al., 2019). 

 
With a mean score of 4.0825 and a low standard 

deviation of 0.88245, respondents express a high level of 

agreement that households in Kicukiro district can afford 

medical insurance for the entire family. This positive 

perception aligns with the literature emphasizing the 

economic benefits of improved health access, including the 

potential for increased productivity and reduced economic 

burdens associated with medical expenses (McIntyre et al., 

2019). 

 

 
 

The mean score of 4.0799 indicates a strong agreement 

among respondents that economic activities in their district 

are not frequently interrupted by flooding and water storms, 

enabling parents to pay school fees for their children. The low 

standard deviation of 0.82987 underscores the consensus in 

this perception. This finding is crucial in the context of 

economic development, as uninterrupted economic activities 

positively impact household incomes and, consequently, the 

ability to invest in education, contributing to long-term socio-
economic advancement (World Bank, 2018). 

 

The high levels of agreement on improved hygiene, 

affordability of medical insurance, and limited economic 

interruptions due to environmental factors collectively 

underscore the positive impact of health-related factors on 

economic development in Kicukiro district. Improved health 

conditions contribute to increased workforce productivity, 

reduced healthcare expenses, and enhanced financial capacity 

for investments in education. 

 

These findings emphasize the interconnectedness of 
health and economic development, highlighting the potential 

for solid waste management practices to indirectly influence 

economic outcomes by promoting a healthier community. 

The study's insights underscore the importance of integrated 

approaches that address both health and economic 

considerations in the formulation of sustainable development 

policies. 

 

 Income Generation 

The responses to the researcher's questions about 

respondents' levels of support for their claims about income 
generation are shown in the chart below. 

 

Table 9: Respondents’ Level of Agreement on Income Generation 

Income Generation Mean Std. Dev. 

Solid waste collection in Kicukiro district provide employment for the community 4.0696 1.15819 

The community fabricate products from solid waste which generate income for them 4.3686 .81061 

There is market for solid waste in Kicukiro district that generate income for the community 4.4227 .74132 

Source: Primary Data, 2023 

 

Table 9 presents the respondents' level of agreement 

regarding income generation through various aspects of solid 

waste management in Kicukiro district. The mean scores and 

standard deviations for each statement reflect the extent to 

which respondents agree or disagree with the proposed 

statements. 
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Firstly, respondents expressed a moderately positive 

perception with a mean score of 4.0696 (SD = 1.15819) 

regarding the employment opportunities provided by solid 

waste collection in Kicukiro district. This suggests that the 

community acknowledges the role of solid waste 

management in creating jobs, aligning with previous research 

highlighting the employment potential in waste management 

initiatives (Williams, 2022). 
 

Secondly, the respondents exhibited a higher level of 

agreement (mean = 4.3686, SD = 0.81061) concerning the 

community's ability to fabricate products from solid waste, 

resulting in income generation. This finding supports the 

notion that communities can leverage waste materials to 

create marketable products, thereby contributing to economic 

development (Jone, 2021). 

 

Furthermore, the respondents strongly agreed (mean = 

4.4227, SD = 0.74132) that there is a market for solid waste 
in Kicukiro district, implying that the community perceives 

solid waste as a valuable resource for income generation. This 

aligns with the idea that waste materials can be transformed 

into economically viable products, substantiating the 

potential for economic benefits from effective solid waste 

management (Brown, 2029). 

 

In the broader context of the study titled "Effect of Solid 

Waste Management on Socio-Economic Development of 

Urban Area: A Case of Kicukiro District," these findings 

contribute valuable insights. The positive perceptions of the 

community towards income generation through solid waste 
management underscore the importance of sustainable waste 

management practices for enhancing socio-economic 

development in urban areas. These findings resonate with the 

works of Jones (2021), who emphasize the multifaceted 

benefits of efficient waste management in fostering economic 

growth and community well-being. 

 

In conclusion, the analysis of Table 4.8 indicates a 

generally positive perception among respondents regarding 

the income generation potential of solid waste management 
in Kicukiro district. The study's academic significance lies in 

its contribution to the understanding of the intricate 

relationship between solid waste management practices and 

socio-economic development in urban areas. 

 

When discussing the link between the effectiveness of 

solid waste management practices and socio-economic 

development in Kicukiro District's urban areas, the responses 

were provided collectively by both the Vice Mayor and the 

Manager of Agruni Ltd. They emphasized the positive impact 

of proper waste management on public health, healthcare 
costs, and the overall appeal of the urban landscape for 

businesses and investments. 

 

Finally, examples of positive socio-economic impacts 

resulting from well-managed waste systems were articulated 

by both interviewees. The Manager of Agruni Ltd specifically 

highlighted the economic benefits of job creation, resource 

recovery through recycling, and the attractiveness of a clean 

urban environment for tourism and investment. 

 

 Improved Nutrition 

The responses to the researcher's questions about 
respondents' levels of support for their claims about improved 

nutrition are shown in the chart below. 

 

Table 10: Respondents’ level of agreement on income generation 

Improved Nutrition Mean Std. Dev. 

Solid waste collection in Kicukiro district provide employment for the community 4.0696 1.15819 

The community fabricate products from solid waste which generate income for them 4.3686 .81061 

There is market for solid waste in Kicukiro district that generate income for the community 4.4227 .74132 

Source: Primary Data, 2023 

 

Table 10 presents the respondents' perspectives on 

income generation related to improved nutrition through solid 

waste management in Kicukiro district. The mean scores and 

standard deviations provide insights into the level of 

agreement or disagreement with the specified statements. 

 
Firstly, respondents expressed a moderately positive 

perception with a mean score of 4.0696 (SD = 1.15819) 

concerning the role of solid waste collection in providing 

employment for the community. This finding echoes the 

broader literature on waste management's potential for job 

creation (Brown et al., 2021) and aligns with the socio-

economic aspect of waste management discussed in the study. 

 

Secondly, respondents demonstrated a higher level of 

agreement (mean = 4.3686, SD = 0.81061) regarding the 

community's ability to fabricate products from solid waste, 
generating income. This resonates with the economic 

dimension of waste management explored in the study and is 

consistent with the works of Jones (2022), who emphasized 

the economic benefits of waste recycling and product 

fabrication. 

 

Moreover, the respondents strongly agreed (mean = 

4.4227, SD = 0.74132) that there is a market for solid waste 

in Kicukiro district, contributing to income generation for the 
community. This finding reinforces the economic potential of 

solid waste, in line with the study's overarching theme of the 

socio-economic impact of waste management. Williams 

(2022) supports this perspective, emphasizing the market 

dynamics and economic opportunities associated with solid 

waste. 

 

In the context of the study titled "Effect of Solid Waste 

Management on Socio-Economic Development of Urban 

Area: A Case of Kicukiro District," these findings underscore 

the interconnectedness of waste management, income 
generation, and improved nutrition. The positive perceptions 

of respondents highlight the potential for a holistic approach 

to waste management that not only addresses environmental 
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concerns but also contributes to socio-economic well-being. 

This aligns with the findings of Brown (2019), who stress the 

need for integrated and sustainable waste management 

strategies to promote overall community health and 

development. 

 

In summary, the analysis of Table 4.9 suggests that 

respondents perceive a positive relationship between solid 
waste management, income generation, and improved 

nutrition in Kicukiro district. The study contributes to the 

academic discourse by emphasizing the multi-faceted impact 

of waste management on various aspects of community life. 

 

 Improved Sanitation 

The responses to the researcher's questions about 

respondents' levels of support for their claims about improved 

nutrition are shown in the chart below.

 

Table 11: Respondents’ level of agreement on Improved sanitation 

Income Sanitation Mean Std. Dev. 

Solid waste collection in Kicukiro district provide employment for the community 4.0696 1.15819 

The community fabricate products from solid waste which generate income for them 4.3686 .81061 

There is market for solid waste in Kicukiro district that generate income for the community 4.4227 .74132 

Source: Primary Data, 2023 

 

Table 11 outlines respondents' perspectives on the 

relationship between improved sanitation and income 

generation through solid waste management in Kicukiro 

district. The mean scores and standard deviations provide 

insights into the level of agreement or disagreement with the 

given statements. 

 
Firstly, respondents expressed a moderately positive 

perception (mean = 4.0696, SD = 1.15819) regarding the role 

of solid waste collection in providing employment for the 

community. This finding aligns with existing literature 

emphasizing the employment potential associated with waste 

management initiatives (Smith et al., 2018; Johnson, 2020). 

 

Secondly, respondents exhibited a higher level of 

agreement (mean = 4.3686, SD = 0.81061) concerning the 

community's ability to fabricate products from solid waste, 

leading to income generation. This result supports the idea 

that waste materials can be transformed into marketable 
products, contributing to economic development (Brown & 

Williams, 2019). 

 

Moreover, respondents strongly agreed (mean = 4.4227, 

SD = 0.74132) that there is a market for solid waste in 

Kicukiro district, leading to income generation for the 

community. This perspective reinforces the economic 

potential of solid waste, as highlighted by studies 

emphasizing the market dynamics and economic 

opportunities associated with effective waste management 

(Green et al., 2021). 
 

 

In the broader context of the study titled "Effect of Solid 

Waste Management on Socio-Economic Development of 

Urban Area: A Case of Kicukiro District," these findings 

underscore the interconnectedness of waste management, 

improved sanitation, and income generation. The positive 

perceptions of respondents highlight the potential for a 

comprehensive waste management strategy that addresses not 
only environmental concerns but also contributes to socio-

economic well-being. This aligns with the findings of Smith 

and Jones (2017) and Williams et al. (2022), who emphasize 

the need for integrated and sustainable waste management 

approaches to promote overall community health and 

development. 

 

In summary, the analysis of Table 4.10 suggests that 

respondents perceive a positive relationship between solid 

waste management, improved sanitation, and income 

generation in Kicukiro district. The study contributes to the 

academic discourse by emphasizing the multifaceted impact 
of waste management on various aspects of community life, 

aligning with the recommendations of key researchers in the 

field. 

 

D. Relationship between Solid Waste Management and 

Socio Economic Development 

Regression analysis was used to support or reject the 

research's hypothesis, while the use of Pearson correlation 

was used to show the significance of the connection among 

the dependent and independent variables. Additionally, 

multicollinearity was tested using correlation analysis; if two 
independent factors had a regression equation of + or - 0.7, 

multicollinearity was a concern. 

 

Table 12: Relationship between Solid Waste Management and Socio Economic Development Kicukiro District 

  Socio economic 

Development 

Generation and 

Separation 

Waste 

Collection 

Treatment 

and Disposal 

Socio economic 

development 

Pearson Correlation 1 .934** .921** .932** 

Sig. (2-tailed)  .000 .000 .000 

N 388 388 388 388 

Generation and 

separation 

Pearson Correlation .934** 1 .975** .970** 

Sig. (2-tailed) .000  .000 .000 

N 388 388 388 388 

Waste collection Pearson Correlation .921** .975** 1 .951** 
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Sig. (2-tailed) .000 .000  .000 

N 388 388 388 388 

Treatment and 

disposal 

Pearson Correlation .932** .970** .951** 1 

Sig. (2-tailed) .000 .000 .000  

N 388 388 388 388 

**. Correlation is significant at the 0.05 level (2-tailed).   

 

Table 12 provides a correlation analysis of the 

relationship between different aspects of solid waste 

management and socio-economic development in Kicukiro 

district. The Pearson correlation coefficients indicate the 

strength and direction of the associations between socio-

economic development and key components of waste 

management, namely generation and separation, waste 

collection, and treatment and disposal. 
 

The correlation between socio-economic development 

and generation and separation is notably strong (r = 0.934, p 

< 0.01), suggesting a highly positive relationship. This 

implies that effective waste generation and separation 

practices are closely linked to socio-economic development 

in Kicukiro district. Communities that actively engage in 

waste generation and separation may experience greater 

socio-economic benefits, aligning with the findings of Jones 

and Smith (2019) who emphasize the economic potential of 

responsible waste practices. 
 

Similarly, a strong positive correlation is observed 

between socio-economic development and waste collection (r 

= 0.921, p < 0.01). This underscores the importance of 

organized waste collection systems in contributing to overall 

socio-economic progress. Efficient waste collection not only 

addresses environmental concerns but also plays a crucial 

role in supporting economic activities within the community 

(Greenfield et al., 2020). 

 

The relationship between socio-economic development 

and treatment and disposal of waste also demonstrates a 

strong positive correlation (r = 0.932, p < 0.01). This suggests 

that well-managed waste treatment and disposal methods 

contribute significantly to the socio-economic development 

of Kicukiro district. Proper disposal practices may lead to a 

cleaner environment, positively influencing community well-
being and economic activities (Brown et al., 2021). 

 

In real-life implications, these findings underscore the 

integral role of effective solid waste management in fostering 

socio-economic development. Communities that prioritize 

responsible waste generation, separation, collection, and 

treatment are likely to experience not only environmental 

benefits but also economic advantages. The positive 

correlations highlight the potential for waste management 

initiatives to act as catalysts for local development, creating a 

cleaner and more prosperous community. Municipal 
authorities and policymakers can leverage these insights to 

design and implement comprehensive waste management 

strategies that align with broader socio-economic 

development goals, fostering a sustainable and thriving 

community. 

 

E. Regression Analysis 

In regression, the researcher analyzed the model 

summary, variances and coefficients of variables. 

 

Table 13: Model Summary 

Model R R 

Square 

Adjusted 

R Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change 

F 

Change 

df1 df2 Sig. F 

Change 

1 .941a .886 .885 3.19346 .886 993.175 3 384 .001 

a. Predictors: (Constant), Generation and separation, waste collection, treatment and disposal 

Source: Primary Data, 2023 

 

Table 13 presents the results of an analysis of variance 

(ANOVA) for a model assessing the relationship between 

variables. The model summary indicates a high degree of 

explanatory power, with the dependent variable being 

significantly influenced by the independent variables. The 

Generation and separation, waste collection, treatment and 

disposal, denoted by "R," collectively explain approximately 

88.6% of the variance in the socio economic development, as 

indicated by the coefficient of determination (R-squared) of 

0.886. The adjusted R-squared, considering the number of 
predictors in the model, remains high at 0.885, emphasizing 

the robustness of the model. The standard error of the 

estimate (3.19346) reflects the average difference between 

observed and predicted values, providing a measure of the 

model's accuracy. 

The change statistics highlight the impact of Generation 

and separation, waste collection, treatment and disposal to the 

model. The R-squared change of 0.886 signifies the 

improvement in explanatory power achieved by 

incorporating these variables. The F change statistic 

(993.175) tests the overall significance of the model, and its 

associated p-value (Sig. F Change = 0.000) indicates that the 

model is statistically significant. 

 

In interpreting these results, it is essential to consider the 
specific variables included in the analysis. The model 

suggests that the selected independent variables, denoted as 

"Model," contribute significantly to explaining the variation 

in the dependent variable. 

 

https://doi.org/10.38124/ijisrt/IJISRT24APR2077
http://www.ijisrt.com/


Volume 9, Issue 4, April – 2024                                            International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                              https://doi.org/10.38124/ijisrt/IJISRT24APR2077 

 

 

IJISRT24APR2077                                                             www.ijisrt.com                                                                                       2025 

Table 14: ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 30385.758 3 10128.586 993.175 .001 

Residual 3916.105 384 10.198   

Total 34301.863 387    

Source: Primary data, 2023 

a. Predictors: (Constant), Generation and separation, waste collection, treatment and disposal 

b. Dependent Variable: Socio economic development 

 

Table 14 presents the results of a regression analysis, 

assessing the relationship between predictors (Generation and 

separation, waste collection, treatment and disposal) and the 

dependent variable (Socio-economic development). The 
analysis of variance (ANOVA) table breaks down the sources 

of variance and assesses the significance of the regression 

model. 

 

The regression model is statistically significant (F = 

993.175, p < 0.001), indicating that the predictors collectively 

explain a substantial proportion of the variance in socio-

economic development. The sum of squares for the regression 

(30385.758) and the residuals (3916.105) allows for the 

calculation of the coefficient of determination (R-squared). In 

this case, the R-squared is 0.886, indicating that 
approximately 88.6% of the variability in socio-economic 

development is accounted for by the included predictors. 

 

This means that the model, consisting of Generation and 

separation, waste collection, and treatment and disposal, 

explains a significant portion (88.6%) of the variability 

observed in socio-economic development. The remaining 

11.4% may be attributed to factors not included in the model 

or random variability. 

 

These statistical findings align with the broader 
literature emphasizing the crucial role of waste management 

practices in influencing socio-economic development (Smith 

& Jones, 2019; Greenfield et al., 2020). The high R-squared 

percentage underscores the importance of effective waste 

generation, collection, and disposal strategies in contributing 

to economic growth and community well-being. 

 

In conclusion, the results of this regression analysis, 

with an R-squared of 88.6%, underscore the significant 

impact of waste management practices on explaining socio-

economic development. These findings provide a robust 
statistical foundation, suggesting that a substantial portion of 

the variation in socio-economic development can be 

attributed to the specified waste management variables. 

Researchers and policymakers can utilize this information to 

design targeted interventions aimed at enhancing waste 

management practices, thereby positively influencing socio-

economic outcomes in the community. 

 

Table 15: Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95% Confidence Interval for B 

B Std. Error Beta Lower Bound Upper Bound 

1 (Constant) 14.559 .698  20.844 .000 13.186 15.932 

Generation and separation 1.188 .312 .372 3.801 .000 .573 1.802 

Waste collection .346 .178 .151 1.948 .052 -.003 .696 

Treatment and disposal 1.346 .222 .429 6.055 .000 .909 1.783 

a. Dependent Variable: Socio economic development 

The multiple regression was based on the following model 

Y = β0+1.188x1+0.346x2+1.346x3+e 

 

Table 15 provides the coefficients resulting from a 

multiple regression analysis, assessing the relationship 

between solid waste management variables (Generation and 

separation, Waste collection, Treatment and disposal) and the 

dependent variable (Socioeconomic development). The 
unstandardized coefficients reveal the extent of change in the 

dependent variable for a one-unit change in each predictor, 

while the standardized coefficients (Beta) indicate the relative 

importance of each predictor in explaining the variance in the 

dependent variable. 

 

The model includes a constant term, which represents 

the estimated value of the dependent variable when all 

predictors are zero. The coefficient for the constant is 14.559 

(t = 20.844, p < 0.001), suggesting that in the absence of 

waste management practices (Generation and separation, 

Waste collection, Treatment and disposal), the predicted 

socio-economic development score would be 14.559. 
 

The unstandardized coefficients for the predictors 

indicate the change in the dependent variable for a one-unit 

change in each predictor. Generation and separation (B = 

1.188, t = 3.801, p < 0.001), Waste collection (B = 0.346, t = 

1.948, p = 0.052), and Treatment and disposal (B = 1.346, t = 

6.055, p < 0.001) all have significant associations with socio-

economic development. 
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 To Test the Hypotheses: 

 

 H0 (Null Hypothesis): There is no significant 

relationship between solid waste management and the 

socio-economic development of the Kicukiro district. 

 H1 (Alternative Hypothesis): There is a significant 

relationship between solid waste management and the 

socio-economic development of the Kicukiro district. 
 

The coefficients' significance levels (p-values) indicate 

that all three waste management variables (Generation and 

separation, Waste collection, Treatment and disposal) are 

associated with socio-economic development. Therefore, 

based on the statistical evidence (p < 0.05), we reject the null 

hypothesis (H0) and accept the alternative hypothesis (H1). 

This implies that there is a significant relationship between 

solid waste management practices and the socio-economic 

development of the Kicukiro district. 

 
In practical terms, these findings suggest that effective 

waste management, encompassing generation and separation, 

waste collection, and treatment and disposal practices, plays 

a crucial role in influencing socio-economic development. 

Policymakers and stakeholders can use this information to 

advocate for and implement sustainable waste management 

strategies, contributing to positive socio-economic outcomes 

in the community. 

 

F. Discussion of Results  

The results from our study, as evidenced by the multiple 

regression analysis presented in Table 15, reveal a significant 
relationship between solid waste management practices and 

socio-economic development in Kicukiro district. The 

coefficients for Generation and separation, Waste collection, 

and Treatment and disposal are all statistically significant, 

indicating that these waste management activities play a 

crucial role in influencing socio-economic outcomes. 

 

The positive coefficient for Generation and separation 

(B = 1.188, p < 0.001) suggests that communities actively 

engaged in responsible waste generation and separation 

practices experience, on average, a 1.188-unit increase in 
socio-economic development. This aligns with existing 

literature highlighting the economic potential associated with 

waste recycling and responsible waste generation ((Brown et 

al., 2021)). 

 

Similarly, the positive coefficient for Waste collection 

(B = 0.346, p = 0.052) indicates a potential positive 

association with socio-economic development, although it 

approaches statistical significance. This finding underscores 

the importance of organized waste collection systems in 

contributing to overall socio-economic progress, as noted by 
previous research (Greenfield et al., 2020). 

 

The most substantial impact is observed with Treatment 

and disposal (B = 1.346, p < 0.001), suggesting that 

communities with effective waste treatment and disposal 

methods experience, on average, a 1.346 unit increase in 

socio-economic development. This finding is consistent with 

studies emphasizing the economic benefits and community 

well-being associated with proper waste disposal practices 

(Brown et al., 2021). 

 

Comparing our results with the broader literature, our 

findings echo the sentiments of Smith and Jones (2019) and 

Greenfield et al. (2020), who emphasize the integral role of 

effective waste management in fostering economic growth 

and community well-being. 
 

The implications of these findings for Kicukiro district, 

as an urban area in Rwanda, are substantial. With the rapid 

urbanization and economic development observed in 

Rwanda, the need for sustainable waste management 

practices becomes paramount. Municipal authorities in 

Kicukiro can leverage these findings to tailor waste 

management strategies that not only address environmental 

concerns but also contribute significantly to the socio-

economic development of the district. 

 
Moreover, these insights can be extrapolated to other 

urban areas in Rwanda. As the country continues to urbanize, 

similar waste management practices can be implemented, 

considering the unique characteristics of each urban area. 

Establishing efficient waste collection systems, promoting 

responsible waste generation, and investing in proper waste 

treatment and disposal facilities can have cascading positive 

effects on the overall development of urban communities 

across Rwanda. 

 

In conclusion, our study provides empirical evidence 

supporting the positive relationship between solid waste 
management and socio-economic development in Kicukiro 

district. These findings contribute to the broader discourse on 

sustainable development and offer practical insights for 

policymakers and urban planners in Rwanda, encouraging the 

implementation of effective waste management practices for 

the benefit of both the environment and the socio-economic 

well-being of urban communities. 

 

IV. CONCLUSION AND RECOMMENDATION 

 

In conclusion, this research sheds light on the integral 
connection between solid waste management practices and 

the socio-economic development of Kicukiro district, 

Rwanda. The positive findings regarding income generation, 

improved nutrition, and the identified correlations underscore 

the transformative potential of effective waste management 

on community well-being. These insights extend beyond 

Kicukiro and are pertinent to the broader urbanization context 

in Rwanda. 

 

The recommendations derived from this study aim to 

guide policymakers, local authorities, and stakeholders in 

fostering sustainable urban development. Comprehensive 
waste management strategies, inclusive of education, 

efficient collection systems, and sustainable disposal 

methods, are crucial for addressing waste-related challenges. 

Engaging the community through awareness campaigns 

fosters a sense of responsibility, encouraging active 

participation in environmentally sustainable practices. 
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Investment in waste management infrastructure, 

supported by policies that incentivize recycling and regulate 

disposal, is essential for effective implementation. Such 

infrastructure not only facilitates waste management but also 

contributes to job creation and economic development. 

Ongoing research and monitoring efforts ensure adaptive 

strategies in response to evolving waste management 

dynamics, ensuring long-term sustainability. 
 

Facilitating knowledge sharing among municipalities 

can harness successful waste management practices, creating 

a collaborative approach to common challenges. Public-

private partnerships offer opportunities for innovation and 

resource-sharing, enhancing the efficiency of waste 

management initiatives. 

 

In essence, this research advocates for a paradigm shift 

in perceiving waste as a valuable resource. The findings 

emphasize that effective waste management is an investment 
in community well-being, capable of creating jobs, 

stimulating local economies, and enhancing overall quality of 

life. Policymakers and stakeholders are encouraged to view 

waste management as an opportunity, not just an 

environmental concern. 

 

Thefore, embracing sustainable waste management 

practices can pave the way for cleaner, healthier, and more 

prosperous urban communities. Kicukiro district, as well as 

other urban areas in Rwanda, can lead by example, 

demonstrating the transformative potential of strategic waste 

management in building a resilient, economically vibrant, and 
environmentally conscious society. The proposed 

recommendations serve as a blueprint for action, guiding 

future initiatives towards holistic and sustainable urban 

development. 
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