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Abstract: The current rapid increase in population together with expansion of the town is producing large volumes of wastes, 

which demand greater infrastructure, institutional setup and community participation for its management. However, most of 

solid wastes that generated are remaining uncollected and simply dumped at open space. This study focused on identifying the 

types of solid wastes, waste generation rates, management practices and municipal solid waste management service of Chiro 

town. The results were based on the data collected from sample respondents that drawn from three kebeles of the town, 

proportional to total households through simple random sampling techniques. The result revealed that the types of wastes 

produced by sample respondents were organic matter, plastic, paper and clipboard, metal and others wastes (ash, leather and 

e-waste). The average solid waste generation rate of the town is 0.304 kg/capita/day. In the town there is no recognized prepared 

place either for the waste collection or for final disposal. The common disposal places used by the community were ditch 

(44.95%), local field (20.7%), road side (24.2%), farm land (3.5%) and burning-burying (4.5%). Yet around 2% of the 

respondents do not know where the wastes come out of their home finally disposed to as they deliver it by informal waste pickers. 

Therefore, its top priority to prepare the dumping sites and establish institutional setup for proper handling of the waste in the 

town. 
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1. Introduction 

Recently, the world has been rapidly urbanizing at an 

unprecedented pace [1]. While urbanization has the potential 

to act as an engine of development there are also associated 

challenges, including high production of solid waste [2, 3]. 

Currently, world cities generate about 1.3 billion tones of solid 

waste per year. This volume is expected to increase to 2.2 

billion tones by 2025. Waste generation rates will more than 

double over the next twenty years in lower income countries 

[2]. Considering the huge production and associated problems 

of wastes, its management has become an issue of growing 

global concern as urban populations continue to increase and 

consumption patterns change [4]. 

On the other hand, managing solid waste is one of the key 

challenges of the 21st century, and the key responsibilities of a 

city government [5]. The challenges are largely due to poor 

infrastructure, bureaucratic competence and limited 

institutional capacity of the municipalities [6, 7]. In many 

parts of the world, regardless of increasing generation rates, 

waste management services are lacking and the disposals are 

primarily through unsanitary dumpsites [8, 3]. This improper 

waste management has significant adverse effects on public 

health, environmental quality and standard of living of the 

surrounding community [9, 3]. 

Similarly, in Ethiopia as there is high rural to urban 

migration, urbanization and high population growth, urban 

areas are producing more volumes of wastes than ever 

produced. In contrast lack of awareness, continual 

carelessness, insufficient finance, low community 

participation and poor waste management techniques are 

becoming common in the country. More often than not, the 
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way by which waste is handled in the country is uncoordinated, 

unprofessional and not depending on the rules and regulations 

[10]. Generally, the collection services are often inefficient 

and don’t cover all areas. For instance, 35 percent of the solid 

waste generated in Addis Ababa, capital city of Ethiopia, is 

never collected, and instead is dumped into rivers, ditches, 

roadsides, and other open spaces. In the areas where the 

wastes are dumped at open sites, it is a common sight to find 

children playing and scavenging in these areas and exposing 

community health at risk [11]. In addition, the unauthorized 

and poorly management of authorized dump sites are causing 

significant environmental impacts [12, 13]. 

In Chiro town also rapid increase in population together 

with rapid expansion of the town is producing large volumes 

of wastes, which demand greater infrastructure, institutional 

setup and community participation for its management. In 

some other towns and cities of the country, studies have been 

conducted on related topics [14-19]; however for designing 

the appropriate solid waste management and sanitary landfill 

for each town it require the information of the amount of waste 

being generated and the existing management practices. But 

there is no reliable study that identifies the gap on the existing 

situation regarding the household’s solid waste generation rate 

and management practices in the town. Therefore this study 

intends to identify the types of solid wastes, management 

practices and municipal solid waste management service of 

the town. 

 

Figure 1. Relative Location of Chiro Town. 

2. Research Methodology 

2.1. Description of the Study Area 

Chiro Town is the administrative town of West Hararghe 

Zone. It is located in the Eastern Oromia, 232 km far from the 

capital city of Ethiopia, Addis Ababa. In terms of relative 

location, it is bounded by Alawagora Kebele in the East, 

Wedeyti kebele in the North, Nejabas Kebele in the West, and 

Chiro Kela in South. Astronomically, it is located in the 

Amhar Mountains; it has a latitude and longitude of 9°05′N 

40°52′E/9.083°N 40.867°E and an altitude of 1826 meters 

above sea level. It is the administrative center of the West 

Hararghe Zone and has a total population of 49,500 [20]. 

2.2. Data Source and Methods of Collection 

In this study, both primary and secondary data were used. 

For collecting primary data: questionnaires, interviews and 

field observations were employed. With regard to 

questionnaires, both types of questions. i.e. open and close 

ended were prepared in order to look the existing solid waste 

management practices and services of the town together with 

households’ solid waste management activities. After 

preparation, around 20 questionnaires were randomly 

distributed as pretest in order to correct unclear and 

misleading questions. In this way all questioners were 

administered and distributed to samples through which data 

were generated. Moreover, the data were also collected with 

the help of semi structured interviews with municipality 

workers, kebele leaders and extension workers. To know the 

average amount of solid waste, a plastic container was given 

to each sample households to collect the total amounts of 

wastes generated for ten consecutive days and then taken to 

one place for weighing. 

2.3. Sampling Procedures and Sample Size 

An appropriate sampling design is important to any 

research as it will guide the process for collecting the desired 

data. Multistage sampling technique was employed in this to 

draw sample respondents for the study. Primarily, Chiro town 

was purposively selected being the zonal town of west 
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Hararghe zone and known by the subject of study. In order to 

collect primary data, all of the residents in three kebeles of 

Chiro town have been identified as target population. Finally, 

the total sample sizes of the study were determined by 

equation (1) which is presented below [21]. 

� =
�����

��	�
��	��	��
                   (1) 

Where; 

n= Sample size 

N=Total number of housing units 

P=Housing unit variable (Residential houses which is 88% 

of N) 

Q=1-P (Non residential houses which is 12% of N) 

Z=Standardized normal variable (1.96) 

d=Allowable error (0.05) 

According to data obtained from Urban Land Management 

Office of the town, there are about 5508 legal housing units 

(N): out of these 88% (P) are residential and the rest 12% (Q) 

are non residential houses. Therefore based on the specified 

formula above the total sample is: 

� =
�����

��	� − 1� +	��	��
 

� =
	5508�	1.96��	0.88�	0.12�

	0.05��	5508 − 1� +		1.96��	0.88�	0.12�
 

� =
2234.45

14.17
 

� = 157.69 ≈ 158 

In order to increase the level of precision additional 40 

households were included in the study and hence total of 198 

sample respondents were drawn through simple random 

sampling techniques proportional to total households of each 

kebeles. 

Table 1. Sample Households drawn from each kebeles. 

Kebele Total Households Sample Households 

Kebele 01 2985 122 

Kebele 02 825 34 

Kebele 03 1037 42 

Total 4847 198 

2.4. Method of Data Analysis 

Qualitative data were collected, organized and compiled 

into a short form and categorized in to different themes and 

then narrated. Quantitative data was categorized, tabulated, 

coded and entered into SPSS 20 for analysis. Finally, 

descriptive statistics were mainly used to analyze the results. 

Furthermore, the waste generation rate of the respondents was 

calculated by dividing the total solid waste collected to the 

numbers of days over which the waste had been collected and 

total number of family members. And then the average of the 

figures was calculated to get the amounts of waste generated 

per capita in the town. 

3. Result and Discussion 

3.1. Demographic Characteristics of the Respondents 

Table 2. Socio-economic characteristics of the respondents. 

Variable Category Frequency Percentages 

Sex 
Male 115 58.1 

Female 83 41.9 

Age 

15-24 15 7.6 

25-54 174 87.9 

55-65 9 4.5 

Marital status 

Married 158 79.8 

Unmarried 31 15.7 

Divorced 9 4.5 

Education 

level 

Didn’t attend formal 

education 
35 17.7 

1-8 grade 18 9.1 

9-12 grade 37 18.7 

Diploma 68 34.3 

Degree 31 15.7 

Master 9 4.5 

Occupation 

Unemployed 27 13.8 

Government Employee 79 40.5 

Trading 42 21.5 

Farmer 29 14.9 

Student 12 6.2 

Other private work 6 3.1 

Years of stay in 

the town 

1 year 7 3.5 

2-5 years 30 15.2 

6-10 years 44 22.2 

>10 years 117 59.1 

Table 2 shows the distribution of socio-economic 

characteristics of the 198 study respondents in Chiro town. 

Out of the total population included in the study, of which 

41.9% were female and 58.1% were male; the majority 

(87.9%) of the respondents found in 25-54 age category. The 

rest proportions are in the interval of 15-24 (7.6%) and 55-64 

(4.5%) age category. Regarding the education level of the 

respondents 17.7% of the respondents didn’t attend the 

formal education yet. However from those who attend the 

formal education 9.1%, 18.7%, 34.3%, 15.7% and 4.5% were 

attended up to primary, secondary, diploma, degree and 

master level respectively. The distribution of the respondents 

by occupation implies that 13.8% do not have jobs. In 

contrast, 40.5% of the respondents were employed in 

government office hold whereas 21.5% were engaged in 

trading activities. In addition, 14.9% of them were farmer, 

whilst 6.2% were self-employed, and 3.1% were engaged in 

other private work. 

Further, the findings indicate that the majority (59.1%) of 

households had stayed in the town for more than 10 years. The 

remaining of households (33.6%) have stayed in the area for 

2-5 years and 22.2% for 6-10 years while only small fraction 

(3.5%) have been in the town for not more than a year. 

3.2. Types of Wastes and Generation Rate 

3.2.1. Types of Waste Generated 

The major types of solid wastes are organic waste, paper, 

glass, metal, paper and clipboard, and other wastes (textiles, 

leather, rubber, e-waste, ash, etc.) [3]. The percentages of 
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multiple response set on the types of wastes generated shows 

that almost nearly all (90.4%) respondents produces organic 

wastes in their home. Next to it, it is plastic (89.4%), and paper 

and clipboard (77.8%) that generated in many of households. 

The other types were glass (12.5%), metal (11.1%) and other 

wastes (15.7%). Similar to other towns of the developing 

countries organic waste holds high proportions of waste 

generated [3]. 

 

Figure 2. Types Solid Waste Generated at Household Level. 

3.2.2. Solid Waste Generation Rate 

Solid waste generation rate is the amount of waste joining 

the waste stream from human activities per specified time. To 

do so the wastes were collected for ten consecutive days from 

sample respondents and then the total collected wastes were 

divided by the total family member of all households and 

numbers of days the wastes have been collected. The 

computation result indicated that the average waste generation 

rate of the town is 0.304 kg/capita/day in weight. The figure is 

much lower than the approximate waste generation rate of the 

sub-Saharan Africa which is 0.65 kg/capita/day [2] and that of 

Addis Ababa which is 0.5 Kg/capita/day [22] but slightly 

similar to the figure in other Zonal Town of the country like 

Jimma (0.143Kg/ca/day) [23], Debre Birhan (0.253 

Kg/capita/day) [24] and Sodo (0.47 kg/capita/day) [25]. 

3.3. Existing Households’ Solid Waste Management 

Practices 

Solid Waste Management is managing of the waste starting 

from the source to the final disposal points. Though the 

activity extends up to final waste destination, onsite solid 

waste or primary waste handling at household level has 

positive implication on overall waste management of the town. 

The table below presents solid waste management practices at 

household level in Chiro town. 

Table 3. Solid waste management practices at household level. 

Management practices Storage material 
Response 

Weight Percentage 

Storage system 

Plastic bag 176 88.9 

Basket 2 1 

Prepared hole 9 4.5 

No storage system 11 5.6 

Sorting 
Yes 52 23.6 

No 146 73.7 

 Ditch 89 44.9 

Management practices Storage material 
Response 

Weight Percentage 

Disposal place 

Local field 41 20.7 

Road side 48 24.2 

Farm land 7 3.5 

Burying-burning 9 4.5 

 Unknown 4 2 

Collecting the waste and storing safely at the source is the 

first essential step toward appropriate solid waste 

management. Here in the above table, it is evident that 

majority of the respondents (88.9%) store their waste in plastic 

bag. From the rest households 1% and 4.5% collect the waste 

in basket and prepared hole respectively while 5.6% of the 

respondents directly dispose the waste to the field without any 

storage system. In addition, at the time of data collection, it 

was discovered that only small fraction of households were 

using safe means of waste storage (closed containers). 

Regarding to waste separation, it’s only 26.3% of the 

respondents who replied affirmatively for the question of 

whether they separate the waste at time of storage and before 

disposing. However, the country’s solid waste management 

proclamation states that the waste shall be segregated 

according to their types at the sources [26]. This result shows 

the absence of separation and treatment of wastes like many 

other towns of developing countries [27]. However, it was 

confirmed from a group discussion held with the community 

as there is a practice of separating those solid wastes that are 

saleable, exchangeable, and big in size. But there is no well 

organized system that frequently collects sorted waste items 

by the community. 

Furthermore, the study shows that the majority of the 

respondents store the wastes come out of their home in their 

yard until the storage material fills after which they dispose it 

by themselves or paying others for disposing at a place they 

thought to be convenient. The common disposal places used 

by the respondents were ditch (44.95%), local field (20.7%), 
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road side (24.2%), farm land (3.5%) and burning-burying 

(4.5%). Yet around 2% of the respondents do not know where 

the wastes come out of their home finally disposed to as they 

deliver it by informal waste pickers. All of the disposal places 

were illegal sites. 

Finally, it was observed as there is no proper solid waste 

management and no sanitary landfill at all in the town. As a 

result there are households, who have an enough space, that 

dispose their wastes in their backyard after which they might 

either burn, burry or use for other purpose and/or left it to 

decompose through natural system. However those residents 

whose house is near the river way commonly throw the waste 

on the bank of the river. These wastes are then taken away by 

the water and then creating environmental nuisance in 

downstream areas. 

 

Figure 3. Reason for disposing to the specified place. 

As it noted in the figure 3 the respondents were replied for 

the question of why they prefer to dispose the waste at place 

which they specified. Accordingly, 89.4% of the respondents 

dispose their wastes to that place due the absence of the 

prepared place. Had the municipality prepared the legal 

dumping site, they would have disposed there. Around 5.1% 

and 3% of the respondents choose the current disposal place 

for protecting their personal sanitation and to use it as manure 

respectively. The left over percentage of respondents (2%) do 

not know the final destination of the waste and they confirmed 

as the informal waste pickers dispose the waste at a place 

convenient for them. Poor solid waste management service are 

resulting uncontrolled waste disposal and hence distribution 

of litters all over the area [27]. 

 

Figure 4. Some of the disposal places in the town. 

3.4. Existing Status and Spatial Coverage of Waste 

Management Service 

The solid waste management is a strange service for the 

residents of Chiro town though it is service that municipality 

should provide for its residents. Comparing to other Zonal 

towns of the country producing equivalent amount of waste, 

there is no solid waste management services. In the town, it is 

Greening and Beautification section of the municipality that 

given the responsibility of maintaining overall sanitation. The 

table below summarizes the sample households’ response to 

the existing municipal solid waste management service: door 

to door waste collection, prepared place, street sweeping and 

sanitary landfill. 
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Table 4. The municipal waste management service. 

 
01 kebele 02 kebele 03 kebele 

Total 
Frequency % Frequency % Frequency % 

Who dispose the waste 

for you? 

his/her self 17 8.6 5 2.5 6 3 28 (14.1%) 

Own children 10 5.1 4 2 5 2.5 19 (9.6%) 

Informal waste pickers 96 48.5 25 12.5 30 15.2 151 (76.3%) 

Have you ever 

participated in training? 

Yes 13 6.6 13 6.6 11 5.6 37 (18.7%) 

No 110 55.6 21 10.6 30 15.2 161 (81.3%) 

 

All of the respondents included in this study confirmed as 

there is no place prepared for solid waste disposal and also 

practice of street weeping to clean up the town in all kebeles 

except at bus station of the town. Moreover, there is no legally 

binding practice of door to door collection service of waste 

and segregating of the waste materials at all by any official 

bodies in the town. It is this poor solid waste management 

service that resulting uncontrolled waste disposal [28]. 

Typically, people are forced to throw away illegally to open 

dumping sites. But, in solid waste management there is no 

‘throwing away’ and also for the health purposes at least the 

waste should be collected in interval of not more than a week 

[2]. Currently, 14.1% of the respondents dispose the waste 

generated in their home by themselves, 9.6% by their children 

and 76.3% use informal waste collectors. Generally, across the 

town there is nothing difference between kebeles in getting 

service as there is no officially delivered services to manage 

solid wastes. 

Table 5. How do they evaluate the service for solid waste management (SWM) in the town? 

  Frequency Percent 

How do you evaluate the service for SWM? 

Enough 20 10.1 

Limited 56 28.3 

Very limited 122 61.6 

How do you evaluate the SWM services comparing to other 

municipal services? 

Very serious 180 90.9 

No as much serious 16 8.1 

 

On the other hand, respondents are also asked to estimate 

the effort made by municipality to provide efficient municipal 

solid waste management service. The majority (61.6%) have 

reported that municipality has made very limited effort to 

manage wastes. Furthermore substantial numbers (90.9%) of 

respondents were confirmed as the municipal waste 

management service is the burning issue comparing to other 

public services like road, water and electricity. Generally, the 

residents are hardly getting service of managing solid waste 

except from those informal individuals who engaged in door 

to door waste collection to generate their means of leaving. 

The absence sufficient municipal waste management services 

are the common characteristics of many towns in developing 

countries [29]. 

The solid waste management proclamation of the country 

designate that the urban administration shall serve the 

community by ensuring adequate solid waste collection 

facilities, construction of solid waste disposal sites and 

auditing the existing solid waste disposal. However, all of the 

expected services are not in place to the extent of required in 

the town. This do not only shows the inaction to deliver the 

service but also the violation of international standards of 

creating safe human settlements and driving human rights 

which involves living in health environment [30]. 

4. Conclusion 

Currently, waste from residential sources has grown 

significantly in Chiro town as a result of rapid population 

growth in town, with small fraction being collected, 

transported and disposed only by informal waste pickers. In 

the town there is no recognized prepared place neither for the 

waste collection and processing nor does for recognized 

sanitary landfill. Due to this people are forced to throw away 

illegally to open dumping sites. Owing to the absence of 

municipal waste collection system, it was observed that many 

of the stored wastes were not picked up as informal 

individuals were not come regularly and hence refuse 

containers were overfilled which then dispersed to the local 

area. More often than not, there is accumulation of solid waste 

on open lands, in water ways and drains, and around the 

residential area and public institution resulting from illegal 

dumping. This is becoming the source of pests and creating 

rotten pools, leading to unhygienic conditions which are 

linked to health problems. Typically there is also unexpected 

flood that comes out of normal ways during rainy season due 

to clogging of drains by waste. It has been observed when the 

municipality was busy with opening the blocked drainage by 

the waste across the town. Therefore effective and integrated 

waste management need to be designed to solve the prevalent 

waste problem of the town. 
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