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Abstract: Solid waste management is one of the public health problems in Ethiopia. Accurate and reliable information on 

solid waste generation rate and onsite handling practice are very important elements to plan and implement solid waste 

management system. This study aimed to assess solid waste generation rate and onsite handling practices among the 

households of Debre Berhan town. A community based cross-sectional study was conducted on 211 households, and systematic 

sampling technique was used to select those households. Data was collected through face to face interview using pre-tested and 

structured questionnaire for onsite handling practices. The amount of solid waste generated per day was weighed to determine 

generation rate. Data entry and cleaning were done using Epi Info version 3.5.4, and analyzed by SPSS version 20. Solid waste 

generation rate from the households of Debre Berhan town was 0.253Kg/capita/day. Majority of the households (85.8%) in our 

study area had onsite storage, but only 8.5% of them had practiced appropriate onsite handling. Solid waste handling at 

household level was mainly the responsibility of the women (72%) compared with others family members. Poor onsite solid 

waste segregation was observed from the present study as 90% of households store all types of wastes in a single container. In 

conclusion, onsite solid waste handling practice was poor in our study area with less shared responsibility among the family 

members. 
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1. Introduction 

Solid waste management is one of the major 

environmental burdens particularly in developing countries. 

An alarming rate of solid waste generation trends can be seen 

parallel to urbanization, industrialization and economic 

development. The environmental burden continues to be a 

major pressing issue threatening the environment and health 

of the people. The problems that related to solid waste 

intensified with the gradual increase in waste generation and 

its poor management. Accurate information on waste 

generation is necessary to monitor existing management 

systems and to make regulatory, financial and institutional 

decisions [1-5]. 

In most developing countries, average solid waste 

generation rate is exceeding one kilogram per capita per day. 

Solid waste generation rate varies depending on socio-

economic groups, family size and technological advances [2, 

6-10]. Solid waste management processes start at sources of 

the wastes. Proper waste handling at household level has 

positive implication on waste management and public health. 

Onsite solid waste handling practices depend on the type of 

waste generated and public attitude. Appropriate onsite 

handling practice makes waste management easy and simple. 
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Segregation is an essential component of onsite solid waste 

management practice. In several developing countries, 

mothers and daughters are mainly responsible for onsite 

waste handling [2, 11-13]. 

Some studies from developing countries have shown 

onsite solid waste handling practice was poor. Waste storage 

containers were not covered at household’s level [14-16]. 

Few studies have been done in other towns of Ethiopia [7, 

15, 17], but information on solid waste generation and onsite 

handling is scarce in Debre Berhan town. Thus, this study 

was designed to assess solid waste generation rate and on-site 

handling practices of Debre Berhan town which are very 

important for solid waste management. 

2. Method and Materials 

2.1. Study Area and Period 

This study was conducted in Debre Berhan town during 

May 2015. Debre Berhan town is a capital of North Shoa Zone 

of Amhara national regional state, Ethiopia, which situated 130 

kilometers to the North East of Addis Ababa. According to 

2007 census, the town has 94,829 total populations, and 

10,000 households. The town has a total of nine Kebeles. A 

Kebele is the lowest administrative unit in Ethiopia. 

2.2. Study Design and Sample 

A community based cross-sectional study was conducted 

among 211 households to assess solid waste generation rate 

and on-site solid waste handling practices. The sample size 

was determined using a single population formula 

considering waste generation rate which is 0.1kg/capita/day 

(15), a 95% confidence level, 5% margin of error and design 

effect of 1.5. From nine Kebeles of the town, three were 

selected by simple random sampling technique. Systematic 

sampling technique was used to select the households from 

the three randomly selected Kebeles. 

2.3. Data Collection 

Data regarding onsite solid waste handling practices were 

collected using structured questionnaire and observational 

check list. The questionnaire was pre-tested before actual 

data collection and the necessary modifications were made 

on some items of the questionnaire. Trained data collectors 

who are health professionals were collected the data through 

face to face interview. 

Average solid waste generation rate of households was 

estimated using the data obtained from households for seven 

consecutive days. Accordingly, data on waste generation was 

collected per day from each selected households for the 

seven consecutive days. Each household was given a plastic 

bag labeled with the corresponding house number to store the 

solid waste generated per day. In the same way, another 

plastic bag with the same label was given for each household 

for the next day collection, and this process continued until 

last day of data collection. Every morning, collected wastes 

were brought to the strategically selected working site. 

Finally, solid wastes were weighed and recorded by the 

researchers. 

2.4. Data Processing and Analysis 

Data entry and cleaning were done using Epi Info version 

3.5.4, and analyzed by SPSS version 20. Per capita per day 

solid waste generation rate (PCPDSWGR) was calculated 

using the following formula: 

PCPDSWGR =
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���

�	
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2.5. Ethical Consideration 

The proposal of this study was approved by Ethical 

Review Committee of Debre Berhan University, Institute of 

Medicine and Health Sciences. Verbal consent was obtained 

from each study participants before interview. Moreover, no 

personal identifiers were used on data collection 

questionnaire and the data obtained from the study 

participants were kept confidentially. 

3. Results and Discussions 

3.1. Socio Demographic Data 

A total of 211 households were enrolled in this study 

giving 100% response rate. The average family sizes of the 

selected households were 3.5. The average family size in our 

study area is comparable with the national figure, Ethiopia 

[18]. Over three-fourth (77%) of the households had monthly 

income above 1000 in Ethiopian birr. Majority of the 

respondents (73.9%) were females. 

3.2. Solid Waste Generation Rate 

Solid waste generation rate is the amount of waste join to 

waste stream from human activities. The amount of solid 

waste generated from households in our study area was 0.253 

Kg/capita/day which is lower than what have been reported 

in previous studies done in Addis Ababa [19] and Nairobi [9]. 

The possible difference might be due to the fact that solid 

waste generation rate was estimated from all solid waste 

sources in the previous studies. Other study from Hosanna 

town, Ethiopia [7] reported comparable figure with the 

present study. This could be due to the similarity in economic 

level and similar source of solid waste used to estimate 

generation rate. The current study revealed that 

biodegradable solid wastes were primarily generated from 

the households in composition. In Addis Ababa, 

biodegradable solid wastes are the largest amount of the 

residual solid wastes generated per household. Paper, 

cardboard and plastics are significant by mass in the 

composition of waste generated following organic wastes. 

Glass and metals appear in negligible amounts because they 

are not discarded for disposal but are sold to recyclable 

material buyers [19]. Similarly in Gondar town, 

biodegradable solid wastes were largely generated from the 

households with generation rate of 0.21kg/person/day [17]. 
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3.3. Onsite Solid Waste Handling 

Onsite solid waste handling refers to the activities related 

to the handling of solid wastes until the waste placed in the 

solid collection bin used for storage before collection. A 

proper waste handling at household level has positive 

implication on waste management. Overall, 85.8% 

households in Debre Berhan town had onsite waste storage 

container. Plastic bag was most widely used by households to 

store their solid waste at onsite, but about 39% of the waste 

storage containers were not covered during data collection. 

Study in Accra also illustrated that majority of the 

households store their waste in baskets and plastic bags [14]. 

Poor onsite solid waste segregation was observed from this 

study as 90% of households store all types of wastes in single 

container (Figure 1). Moreover, only 8.5% of households had 

practiced appropriate onsite handling. In contrary to our 

study, other studies described solid waste segregation at site 

of generation was relatively good [10, 12]. 

 

Figure 1. Number of solid waste collection bin for waste segregation at 

household level in Debre Berhan town, Amhara National Regional State, 

Ethiopia, May 2015. 

Solid waste handling practices at household level was 

mainly the responsibility of women which account 72% 

compared with the responsibility of others family members. 

In other study, the involvement of male members of the 

family in solid waste management activities was also low at 

household level [12], but study in Cuba reported better active 

participation by household members [11]. 

4. Conclusion 

Household solid waste generation rate of Debre Berhan 

town was 0.253Kg/capita/day in average. Biodegradable solid 

wastes were primarily generated from the households in 

composition. On-site solid waste handling practices were poor 

and overlooked as well. Thus, due attention should be given by 

family members of the households and the municipality to 

improve appropriate onsite solid waste handling practices.
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