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Abstract 

The study entitled “the impact of urbanization on 

the waste management in Rwanda. A case of 

Kagarama sector in Kicukiro District 2010-2020” 

was conducted to assess how urbanization has 

affected waste management in Kigali city more 

specifically in Kagarama sector. Due to the 

insufficient data from waste collecting companies 

and secondary sources, primary data were used to 

complete the data gap. Primary data were collected 

from a survey of 356 households located in 

Kagarama sector. Pictures were taken and 

waypoints were taken using GPS to allocate 

households and places of poor handled waste. Data 

analyses were made using descriptive and 

inferential statistics and special data were 

interpreted based on the key observations. Findings 

shows that urbanization in Kigali city is increasing 

but is associated to unplanned urban houses where 

which 79.7% in Kagarama sector, Kicukiro district. 

Assessment also has revealed that, around 46.5% of 

households in area of the study are disposing 

domestic waste in poor landfill, The correlation 

analysis has shown that urbanization is contributing 

to 46.4% in waste management while remaining 

percentage or rate is for other factors not captured 

by this study. Good urbanization policies and plans 

could include measures of waste management. 

Based on the study findings, Kigali city authorities 

were recommended to develop measures for 

households handling waste in environment not 

through waste collection companies. Households 

also are encouraged to separate waste from the 

source as well as facilitate by paying waste 

collection fees. To fill data gap, waste collecting 

companies were recommended to ensure regular 

records of waste collected by period and by waste 

forms.
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1. Statement of the Problem 

Rwanda intends to become a middle-income country by 2024 (NST1 2018-2024) with this target, urbanization 

is expected to reach 35% moving from 17.31% of 2019 and 16.93% in 2010 [21]. Urban cities in Rwanda were 

not planned (cities master plan) before 2010, in different places people were constructing houses as they want 

without respect of any urbanization plan [14]. This has caused rise of slums and placement of people in high-
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risk zones. From 2010, the government has made more changes and investments for moving people from high-

risk zones to planned habitat areas mainly in Kigali city [21]. In the study conducted by [36] while assessing the 

status and challenges of waste management in Rwanda, In the city of Kigali, waste is managed by the city of 

Kigali whereas in other four remaining provinces waste is managed by the districts. Implementation of waste 

management policy is carried out by a government-owned company called Water and Sanitation Corporation 

(WASAC) Ltd [11]. The per capita solid waste generation rate in the city of Kigali is equal to 0.57 kg/person/day. 

A lot of legislations and regulations on waste management are in place but their enforcement is weak. The 

Government of Rwanda should do more in terms of enforcing waste management legislations and regulations 

[40]. 

The study conducted by [31], show that in City of Kigali, approximately 232,870 tons of MSW is generated per 

year, waste collection and transportation is done by private companies but the only dumpsite present in Kigali is 

fully controlled by the City of Kigali.  Residents pay waste collectors according to their social classes and their 

locations [9].  There is no official recycling system; recycling activities are informally performed by private 

companies and some wastes, like plastic bottles, are taken to Uganda and Tanzania to be recycled. People who 

failure to get waste collection fees, they are supposed to keep the waste in households or elsewhere in the 

environment which result into poor waste management [30]. There are no measures for managing waste not 

collected by the companies in Kigali City [18]. Thus, this study intends to assess the impact of urbanization on 

the waste management in Rwanda [13]. It is limited to households in Kagarama sector on the way they respect 

urbanization process and how ensuring proper waste management from their households since last ten years [5]. 

2. Waste disposal in Kicukiro District 

In Kicukiro district the main modes of waste disposal used by the private households is Private dust bins (45.5%), 

Sectors with high proportions of private households that discharge domestic waste in the Private dust bins are 

Kicukiro (79.1%), Gikondo (77.5%) and Niboye (67.8%) [24], Sectors  with  high  percentages  of  households  

using  compost  dumping  are Masaka (59.3%) and Gahanga (44.4%), Sectors  with  high percentage of private 

households  disposing  their  waste on the  farms are Gahanga (37.3%), Kagarama (25.6%) and Gatenga (23.4%), 

Public refuse dump is highly used in Niboye (14.6%) and Kicukiro (14.4%) sectors [38][28]. The main modes 

of waste disposal used by the households vary by area of residence. Urban households evacuate their waste 

mainly in the private dust bins (51.8%), in the compost dumping (16.5%), In rural areas, the households evacuate 

their waste mainly, in compost dumping (56.1%) followed by on farms (28%) and in the bush (10.1%) [2]. 

3. Conceptual Framework of the Study 

Urbanization is the process of making a certain area transformed from rural to urban and this process is 

characterized by organized settlement, grouped settlement, developed infrastructure, change in living styles, 

administration around the people, mass movements, development of businesses (legal and illegal), slums etc [4]. 
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All these activities should be associated to the mechanism of moving wastes from the area where people are 

living for the sake of their life [29][32]. The waste management in urban is suggested to be coordinated by 

creating proper landfill, waste separation, waste handling mechanism and awareness about waste collection fees 

collection, effects of poor waste handling methods and waste recycling technology. 

 

 

 

 

 

 

 

Figure 1: Conceptual Framework of the Study 

4. Methodology 

Due to the insufficient data from waste collecting companies and secondary sources, primary data were used to 

complete the data gap [34]. Primary data were collected from a survey of 356 households located in Kagarama 

sector. Pictures were taken and waypoints were taken using GPS to allocate households and places of poor 

handled waste. Data analyses were made using descriptive and inferential statistics and special data were 

interpreted based on the key observations. 

5. Objectives of the study and hypothesis 

The main aim of this study is to assess the impact of urbanization on the waste management. 

The specific objectives of this study are in four folds: 

i. To assess the process of urbanization in Kagarama Sector, Kicukiro District for the period 2010-2020. 

ii. To evaluate the waste management practice in place in Kagarama Sector, Kicukiro District for the period 

(2010-2020). 

iii. To evaluate the relationship between urbanization and waste management in Rwanda, specifically in 

Kagarama Sector. 

The study intends to test of the following hypotheses: 

H0: There is no significant impact of urbanization on the waste management in Rwanda 

Independent variable: Urbanization 
Dependent variable: Waste Management 

 

1. Settlement and infrastructure and 

development   

2. Increased population  

3. Socio-economic development 

 

1. Waste collection and transport defined 

scheme 

2. Waste deposit land fill 

3. Waste reduces, re-use and recycling 

technology 

4. Waste management awareness  
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6. Findings 

6.1 Process of urbanization in Kagarama Sector, Kicukiro District as implemented in last 

ten years (2010-2020) 

Urbanization is characterized by several characteristics, but in this section and from field observation and 

evaluation of respondents, the researcher has assessed both general views and households level characteristics 

on simple observed characteristics which are: Poverty, settlement, population density and movement as well as 

functionality of local administration authority [23]. 

Table 1: Types of habitats (Imidugudu, etc.), by district (EICV5, EICV4) 

Year and District Umudugudu 

Unplanned 

clustered 

rural 

housing 

Isolated 

rural 

housing 

Unplanned 

urban 

housing 

Small 

settlement 

Modern 

planned 

area 

Total Nber 

of HHs 

(000s) 

EICV5 (2016/17) 

Rwanda 58.9 6.5 16.8 14.2 0.7 2.8 2,708 

Nyarugenge 6.6 0.0 0.4 91.9 0.2 0.8 81 

Gasabo 2.8 0.3 1.2 71.2 0.2 24.3 230 

Kicukiro 4.8 0.0 0.2 79.7 0.4 14.9 98 

EICV4 (2013/14) 

Rwanda 49.2 8.7 25.6 12.8 2.2 1.6 2,493 

Nyarugenge 0.0 0.0 0.0 100.0 0.0 0.0 73 

Gasabo 4.1 4.4 26.8 62.0 0.2 2.5 147 

Kicukiro 2.6 0.0 0.3 91.8 0.0 5.3 76 

Source: (NISR, 2018)  

Reference to table 1, from 2013/14 to 2016/17 people living in Umudugudu were increased from 49.2% to 58.9% 

all over the country [6]. Unplanned housing rate in district or areas of Kigali city remain high, where 14.2% 

households in Rwanda live in unplanned urban housing, 91.9% for Nyarugenge district, 71.2% Gasabo and 

79.7% in Kicukiro all information for the year 2016/17 [25]. This is the problem for urbanization effects on 

water and other environmental impacts. It is in that context some people remain living in high-risk zone and 

sometimes may lose their life mainly in rainy seasons. Once people live in unplanned urban housing area, also 

meaning that, there is insufficient infrastructure and protection against diseases is still at low level. And this is 

linked to the fact that, people are not able to ensure proper waste management (collection, transporting and 

deposit) [26][27]. 

 

 

 

Table 2: Contribution of households in urbanization process of Kigali City. 
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Urbanization Characteristics 

(Household level) 

SA+A D 
n Mean Stdv. Comments 

fi % fi % 

The house (where I am living) was 

constructed with construction permit 

offered by administration and it is in line 

with Kigali Master Plan 

304 85.4 52 14.6 356 4.16 1.006 
Strong 

Heterogeneity 

The place where I am living is not in risk 

zone 
330 92.7 26 7.3 356 4.60 0.825 

Strong 

Heterogeneity 

My house has capacity to satisfy all 

members basic needs 
304 85.4 52 14.6 356 4.01 0.940 

Strong 

Heterogeneity 

My family is above poverty line 304 85.4 52 14.6 356 3.93 0.896 
Strong 

Heterogeneity 

Local leaders or staffs always visit the 

households to verify the respect of Kigali 

master plan since last ten years 

224 62.9 132 37.1 356 3.40 1.131 
Moderate 

Heterogeneity 

Based on my understanding my 

household merit to live in Kigali City, 

Kagarama sector as it has capacity to 

fulfill city requirements 

317 89.0 39 11.0 356 3.97 0.790 
Strong 

Heterogeneity 

Source: Primary data, December 2020 

Reference to the 1st study objectives “to assess the process of urbanization in Kagarama Sector, Kicukiro District 

for the period 2010-2020” [22]. Households themselves confirm that their houses were not constructed with the 

approval of Kigali city master plan (14.6%), households living in area of risks (7.3%), households with 

incapacity for satisfying member’s basic needs (14.6%), families under poverty line (14.6%), families which are 

not regularly consulted by local authorities (37.1%) and Kagarama sector is not fulfilling the requirements of 

Kigali city master plan (11%). 

6.2 Waste management practice in place in Kagarama sector, Kicukiro district as being 

applied since last ten years (2010-2020)  

In this section, the researcher has assessed both general and individual observation on waste management in 

Kagarama sector as whole and in households as individual. For each among 356 households’ members assessed 

the researcher has assessed general view or perception and observation at household level [7].   

Table 3: Individual evaluation on waste management characteristics observed in household 

Waste Management (Household 

level) 

SA+A D SD 
n Mean Stdv. Comments 

fi % fi % fi % 

My household has proper sac for 

keeping wastes 
343 96.3 13 3.7 0 0.0 356 4.15 0.591 

Strong 

Heterogeneity 

My household does not use waste 

from other households or dumped 

in waste sac 

343 96.3 13 3.7 0 0.0 356 4.11 0.565 
Strong 

Heterogeneity 

Some people take my household 

waste for re-use 
52 14.6 238 66.9 66 18.5 356 2.11 0.872 

Moderate 

Heterogeneity 
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Waste Management (Household 

level) 

SA+A D SD 
n Mean Stdv. Comments 

fi % fi % fi % 

My Household is always ensuring 

waste separation in different sacs 
143 40.2 160 44.9 53 14.9 356 2.76 1.313 

Moderate 

Heterogeneity 

All household’s member (in my 

household) is aware about the 

effects of poor waste management 

(except children under 7 years 

(primary education ages)) 

265 74.4 26 7.3 65 18.3 356 3.79 0.993 
Strong 

Heterogeneity 

I think waste collected in my 

household are dumped in proper 

place 

238 66.9 26 7.3 92 25.8 356 3.67 1.126 
Strong 

Heterogeneity 

My household regularly pay waste 

collection fees (4,000 Rwfs per 

month) 

265 74.4 91 25.6 0 0.0 356 3.71 1.081 
Strong 

Heterogeneity 

The local administration is 

communicating regularly about 

measures and policies for waste 

management 

237 66.6 119 33.4 0 0.0 356 3.52 1.137 
Strong 

Heterogeneity 

Source: Primary data, December 2020 

From all items assessed the lowest mean is 2.11 (which is weak mean) and the highest mean is 4.15 (strong 

mean) while to all items assessed the standard deviation remain heterogeneity (greater than 0.5). The households 

in Kagarama sector are not having proper sacs for keeping waste at household level (3.7%), some households 

(or children from other households) use waste from other households (3.7%), 14.6% of households members 

were observed other households using waste from their households, around 50% of households in Kagarama 

sector are not separating waste at household level, 25.6% of households are with households members who are 

not aware about effects resulted from poor waste handling and disposal, while around 33% households think that 

waste take from their households are not transported to proper landfill, 25.6% households are not regularly 

paying waste collection fees to the companies and 33.4% are not receiving communication from local authorities 

about waste management policies and guidelines in Kagarama sector. 

6.3 Relationship between urbanization and waste management in Rwanda, specifically in 

Kagarama Sector 

Analysis of relationship between urbanization and waste management was made using both Pearson correlation 

and linear regression analysis. The researcher has summarized data obtained from primary assessment of 

independent variable to 356 assessed respondents and same for dependent variable [3].  
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Table 4: Descriptive statistics 

 Mean Std. Deviation N 

Urbanization 3.642135 .5133924 356 

Waste Management 3.489232 .2906355 356 

Source: Primary data, December 2020 

For independent variable, the mean was 3.642 to 3.489 for dependent variable, respectively the standard 

deviation was 0.512 (heterogeneity) to 0.290 (homogeneity). This meaning that urbanization process is good in 

Kagarama sector but not well implemented, there is still area for improvements and waste management also in 

Kagarama sector is not fully properly implemented at sector and household level in Kagarama sector.   

Table 5: Correlation between household growth, urbanization rate and Waste generation per capita per 

year 

Correlations 

Tested indicators  Waste 

Generated per 

household 

/Year in Kigali 

Household 

growth in 

Kicukiro 

District 

Urbanization 

Growth 

Waste 

Generated per 

household 

/Year in Kigali  

Pearson Correlation 1 .915* .841* 

Sig. (2-tailed)  .011 .036 

N 6 6 6 

Household 

growth in 

Kicukiro 

District 

Pearson Correlation .915* 1 .979** 

Sig. (2-tailed) .011  .000 

N 6 11 11 

Urbanization 

Growth 

Pearson Correlation .841* .979** 1 

Sig. (2-tailed) .036 .000  

N 6 11 11 

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

**. Correlation is significant at the 0.01 level (2-tailed). 

Source: (Josephine, 2020) 

As seen from table 5, reference to the findings of the study conducted by Josephine (2020), waste generation per 

household per year in Rwanda (urban areas) was estimated to 876kg in 2010; 2,920kg in 2012; 3,650kg in 2014; 

3,650kg in 2016; 4,380 in 2018 increased to 5,110kg by 2020. The information on waste generation was tested 

versus household’s growth in Kicukiro district and urbanization rate growth in Kigali city since 2010 to 2020. 



8 | Brainae Journal of Business, Sciences and Technology ISSN ''2789-374X(print)" & "2789-3758(online) 
 

The test results show that urbanization rate is correlated to waste generation at 84.1% and this correlation is 

statistically significant (p = 0.036<0.05) [10]; households’ growth in Kicukiro district also is correlated at 91.5% 

to waste generation and this correlation is also statistically significant (p=0.011<0.05). This confirm that once 

households are increasing also waste generated are increasing, and if households are increasing without respect 

of urbanization master plan, it will be difficult to ensure waste management. In the other case also, urbanization 

growth is in the same was to waste generation. Good planners and management of urban areas always plan for 

urbanization growth and waste management. 

7. Conclusion 

The study was aimed at assessing the impact of urbanization on the waste management in Rwanda based on the 

case of Kagarama sector. Secondary data assessment has shown that in Rwanda urbanization is growing faster 

from 16.5% to 21.9% respectively from 2010 to 2020. Poor households in urban areas of Kigali city are reducing 

from 28.5% to 15.8% 2005/6 to 2016/17 respectively. However, urbanization in Kigali city is increasing it is 

associated to unplanned urban houses where this occupies 91.9% of houses in Nyarugenge district, 71.2% 

Gasabo and 79.7% in Kicukiro district. Assessment also has revealed that, around 46.5% of households in Kigali 

city are deposing domestic waste in non-prepared landfill, means 46.5% households in Kigali city are not 

implementing waste management policies and practices. The assessment from respondents shows that only 59.25 

of households in Kigali city do not separate waste at household level before taken by companies or deposited in 

landfill. The correlation analysis has also shown that urbanization is contributing to 46.4% in waste management 

while remaining percentage or rate is for other factors not captured by this study. Urbanization growth and 

household’s growth in urban areas is increasing in the same way as waste generation per household increases in 

Rwanda unparticular in Kigali city [8]. All in all, there is positive correlation between urbanization and waste 

generation and management in Rwanda, and that correlation is statistically significant. Thus, the researcher failed 

to accept the null hypothesis “H0: There is no significant impact of urbanization on the waste management in 

Rwanda” in favor of its opposite. 

8. Recommendations 

The following recommendations were suggested by the researcher: (a) To improve Kigali City master plan 

implementation:  Kagarama sector is urbanized area in Kicukiro district, Kigali City but they are not respecting 

modern urban housing system. They are recommended to ensure that Kigali master plan was respected, and 

authorities could not be corrupted to move against the urban plan [1]. (b) To implement waste management 

measures and best practices: The assessment found that around 46% of households in Kagarama sector, Kigali 

city are not ensuring proper waste management from their households, we encourage authorities to supervisor 

and monitor house to house these who failed to ensure waste separation, and these not paying waste collection 

fees to waste collection companies and propose sanctions to them. 
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