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Abstract 

Solid waste management is a critical issue all over the world.  However, good solid waste 

management is not yet more practiced all over the world, due to various factors. The problem is 

more sever in developing countries especially, fast growing towns and cities of developing 

countries. When one walks on the streets of Dessie town cannot fall to see the accumulation and 

piles of various types of solid waste in main roadsides, riversides, in the available open space 

especially bridges, gorges etc. thus the study focuses on determining the per capita waste 

generation and evaluating the solid waste disposal site. The study was based on the data 

obtained mostly of primary sources by using questionnaire, informal interview, field 

measurement, onsite observation, photographs and GPS readings from two hundred fifty one 

sample households and workers selected through probability/random/ sampling technique. In 

addition, secondary data were gathered through the assessment of written documents. The data 

collected was analyzed through qualitative and quantitative techniques. Quantitative data’s was 

analyzed through descriptive statistics like mean, standard deviation, table, figures, and 

inferential statistics like Z-test, Pearson product movement coefficient correlation and linear 

regression model. 

Solid waste generation in Dessie town is not as such greater than other areas of the world and 

cities and towns in Ethiopia (0.235kg/c/day). But the way peoples manage it is the critical 

problem. The growth of solid waste in the area is increasing from time to time due to different 

factors.  Therefore, from the findings of the study it can be concluded that solid waste generation 

of a household is mainly the function of income (r=0.79) and family size (r=0.55). The current 

disposal site has high capacity but its location and management system is the critical problem. 

Currently the disposal site is not appropriate in any of the criteria that the appropriate disposal 

site should have. The management of the disposal site is very poor. That means it doesn’t have 

any fence or cover that protects animals and people to enter in the site and to protect solid waste 

dispersal to the surrounding community by wind and rainfall. The disposal site exerts influence 

on the nearby environment, the peoples in the area, the nearby agricultural area, and animals 

etc. Thus the current disposal site is not in the area should be changed and well managed.  
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1. INTRODUCTION 

1.1. Background of the Study 

    Now a day the world’s environment gets polluted and its comfort ability for life becoming 

decreased. The most vital engines for environmental prolusion are urbanization, population 

explosion and globalization. In relation with this the agents of environmental degradation 

becomes increasing (Demanya, 2006). Since, solid waste is part of the environmental 

deteriorates, and it is unavoidable human product, the management of solid waste is the ongoing 

and the major challenges of urban settlement all over the globe, particularly in the rapidly 

growing towns and cities of the developing nations (Lee, 1997). 

Today, the management of municipal solid waste is the critical issue like water, electric power 

etc, by the reason of different human, and other community wellbeing problems.  Municipal 

solid waste and their land fill site has various problems on environment and health condition, as 

a result,  in adequate and unsatisfactory waste management which results the fabrication of fly, 

smell and or odor, leachate etc (Bintros, 2009).  On the other hand, after the second half of the 

19
th

 century industrial revolution raises the world’s consumption level, because of this not only 

the air get polluted but also the earth itself became highly polluted, due to the mass generation of 

non-biodegradable solid waste (PCMS, 2006/7).     

Globalization and Urbanization are the starting points of high level of production of solid waste 

and increasing concern of its management in cities especially, in developing countries.  

Globalization translates into economic transformation, poverty alleviation etc.  However, it has 

an impact on urbanization and ramification that go with it and other various challenges.  The one 

and the main challenge are the increasing rate of solid waste generation and the management of it 

(Horst and Tannya, 2001).  Around 30-50 percent of residents in most cities in developing 

countries do not obtain proper solid waste management services and most of the time their 

disposal practices are unsafe Lall (2004).  In addition to these, a typical solid waste management 

system in developing country displays an array of problems, including low collection coverage 

and irregular collection services, crude open dumping and burning without air and water 

pollution control, the breeding insects, etc (Yirgalem, 2005).  

Like other developing countries municipal solid waste generation becomes increasing in Ethiopia 

this is due to urban expansion and increasing population that is why most of the dwellers in most 

urban areas of Ethiopia used illegal discarding of their waste in the areas that are not permitted 

for waste disposal (Melaku and Degnet (2008)).  Unsafe and illegal solid waste discarding in 

Dessie town is a usual phenomenon. Therefore, this study provides constructive information 

about the existing solid waste management system and it serves as an input for improved solid 

waste management system for the town sanitation, beautification and park development 

department of the municipality.  
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1.2. Statement of the Problem  

 Solid waste is a complete resultant product of every day human activities and unavoidable 

human product. Dessie is one of the highly expanding and rapidly growing towns in Ethiopia. 

Due to this the dispersal and accumulation of illegally discarded solid wastes all over the town 

especially road sides, riversides, open areas (especially bridges) around the households residence 

and working areas are the common and clearly visible problems. Likewise as Ciontreau (1982) 

indicated 30 to 50 percent of the solid waste generated in the cities of developing countries is not 

collected and disposed somewhere due to various factors.  In addition the dispersal of light solid 

wastes like plastics, papers etc are visible problems around Dessie town solid waste disposal site.  

Thus, unsafe solid waste disposal practices in the town leads to a very serious problem up on the 

health of the residents in the town and environmental problem. These uncontrolled disposing the 

solid waste in open areas, roadsides, streams etc deteriorates the socio-economic life of the 

society.  In addition, it also decreases the aesthetic value of the town. Therefore, the solid waste 

generation and disposal site of Dessie town needs detail investigation and evaluation.  Thus the 

study focused on the questions: 1) how much solid waste is generated in the town? 2) How the 

solid waste disposal site is selected and managed? 3) What are the main negative effects of the 

disposal site on the environment?   

1.3. Objectives of the Study  

The general objective of the study was investigating the solid waste generation and disposal site 

management of Dessie town. 

The specific objectives of the study were the following:  

1. To estimate the current per capita generation rate(kg/capita); 

2. To evaluate the existing  solid waste disposal site of the town from different 

perspectives; 

1.4. Significance of the Study 

  Since, currently environmental problems are the ongoing problem, the study result will be 

important.  Specifically, solid waste management is a critical problem all over the world, the 

study will be important for the better management of solid waste disposal sit and at the source.  

Specifically, the study would have the following significances: 

 The study was conducted because there is a strong need for local investigation of the 

problem and no detail study about the problem in the study area.  

 It may serve as the basic source of information for the sanitation, beautification and park 

development department about the current management system of the solid waste.  

 It will give evidence that the current solid waste disposal site is not appropriate and to 

search other alternatives. 



 
International Journal of Advanced Scientific and Technical Research                      Issue 5 volume 3, May-June 2015 

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 296 

 The findings of the study may be important and applicable for other towns and cities. 

 The findings of the study may serve as a stepping-stone for future researchers about 

related problems in the study area or for other towns and cities.  

1.5. Delimitation /Scope/ of the Study  

  Spatially, the study is conducted at Dessie town. Dessie is the Zonal Center of South Wollo in 

the Amhara National Regional State of Ethiopia. It constitutes sixteen kebeles. However, due to 

time, resource and the manageability of the data, three kebeles (03, 05, and 07) are selected 

through probability sampling technique.  

Figure 3.1: The administrative division of Dessie Town and its location from the map of 

Ethiopia and Amhara National Regional State of Ethiopia. 

 

 

 

 

 

 

Source: Dessie town administration cadastre office, 2010 

Temporally, the study includes only the current (2010/11) practice of solid waste management 

system in Dessie town (both the household and the municipality of the town). Conceptually, the 

study mainly focused on the estimation of solid waste generation and solid waste disposal site 

management, criteria and effects on the environment.  

2. Research Methodology 

The method of selecting research methodologies has several criteria for instance the one and the 

most important is the nature of the study problem. For instance, qualitative approach is a 

common approach to investigate a problem that needs a detail analysis and comprehension of 
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social phenomena (Camilla, 2005). Most of the time qualitative approach is essential for the data 

gathered through interviews, observations and document analysis. However, qualitative method 

is criticized, because it is too subjective and containing too many variables and too few units and 

too many variables, which is difficult for generalization (Limb & Dwyer, 2001). In contrast, 

quantitative approach is a structured way of collecting data. It is characterized by measurable 

data, which can be expressed through numbers and other quantifications.  Quantitative methods’ 

are also criticized, because it is too narrow and too positivistic in answering questions (Ringdal, 

2001). Therefore, using a combination of qualitative and quantitative approach is better than any 

approach alone. Even though, both approaches have criticized,   applying both approaches in a 

single study minimizes its limitation.   

The types of data collected and used in this research was qualitative and quantitative data 

collected from both primary and secondary sources. Relevant data for this study was collected 

from primary sources through questionnaire, interviews, field observation (using observation 

check list), field measurement, GPS and photography and from secondary sources through 

document analysis. The sampling methods used in the study were simple and systematic random 

sampling methods. Sample kebeles (kebele 3, 5, 7) are selected by simple random sampling and 

200 sample households are selected by systematic random sampling method. The collected data 

from different sources were analyzed using quantitative and qualitative methods. Qualitative data 

are analyzed qualitatively. For instance as Limb & Dwyer (2001) indicated mostly dates obtained 

through observation is better analyzed using qualitative techniques. Percentages, frequencies, 

correlations and regressions are used among the quantitative analysis methods. As a method of 

analysis SPSS (statistical package for social sciences) were used.  

3. Result and Discussion 

3.1. Solid Waste Generation 

 The average solid waste generation rate households’ solid waste in Dessie town was 

0.235kg/c/day.  Therefore, one can say that solid waste generation rate in Dessie town is lower, 

when it compared to other domestic (Addis Ababa) and African countries towns and cities. For 

example, Addis Ababa 0.253kg/c/day, Bujumbura 1.4kg/c/day, Lome 1.9kg, Abuja 0.4kg/c/day 

(Camilla, 2005 and Asnani, 2006).  As Ciontreau (1982) pointed out that, solid waste generation 

rate is directly related with income and solid waste generation rate for low-income 0.4 to 0.6 kg, 

middle-income 0.5 to 0.9 kg, and high-income 0.7 to 1.8 kg per capita per day. However, the 

field survey result shows the solid waste generation in Dessie town is less than the findings of 

Ciontreau  i.e. high, middle, and low income group of the sample households in Dessie town are 

0.282, 0.247, and  0.184 kg/c/day respectively. 
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Since, income is the most important factor influencing the generation rate of solid waste at a 

particular area (Zang, 1998); the relationship between solid waste generation and households’ 

income and family size is tested using correlation and linear regression model.   

 

Table 4.4: SPSS output of the correlation between income and solid waste generation  

  

Qt/HH/week(kg) income of the HH(birr) 

Qt/HH/week(kg) Pearson Correlation 1 .797(**) 

Sig. (2-tailed) . 0 

N 36 36 

income of the HH(birr) Pearson Correlation .797(**) 1 

Sig. (2-tailed) 0 . 

N 36 36 

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

Therefore, r = 0.797 and r
2
 = 0.637 

Therefore, income and solid waste generation of the households’ has relationship. The direction 

of the relationship is positive and the magnitude is very strong relationship (i.e. 0.797). It means 

that, as the household’s income increase, the quantity of waste generation also increases. 

Coefficient of determination (r
2
) displays the proportion of variance of the dependant variable 

explained by the independent variable. Therefore, r
2
 = 0.637, which means 63.7 % of the 

variance in solid waste generation is explained by the variance in income. The rest 36.3 % of 

variance is due to other factors or unexplained variables.   Therefore, solid waste generation 

increases by 0.002 kg/week for each unit of income increases in birr.  

                 

y = 0.002x + 4.368
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Figure 4.2: Linear regression analysis of income and quantity of solid waste generation 

Source: survey result, 2011 

Solid waste generation can also be determined by the number of people in a household. If the 

number of persons in household increases activities or consumption pattern will increase, 

consequently the rate of solid waste generation will be high (Visvanathan and Glawe, 2006). As 

Neshmirimana (2003) indicated, population explosion leads to densification with the consequent 

increase in the activities in the area, which intern leads high amount of solid waste generation.   

Therefore, the correlation and regression of the family size and solid waste generation is 

presented here after.  

Table 4.5: SPSS output of the correlation between family size and solid waste generation  

  

Family size Qt/HH/week(kg) 

Family size Pearson Correlation 1 .553(**) 

Sig. (2-tailed) . 0 

N 36 36 

Qt/HH/week(kg) Pearson Correlation .553(**) 1 

Sig. (2-tailed) 0 . 

N 36 36 

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

 

Like that of income and solid waste generation, household size and solid waste generation of the 

households’ has relationship. The direction of the relationship is positive and strong relationship 

(i.e. 0.553). It means that, as the household’s family size increase, the quantity of waste 

generation also increases. Coefficient of determination, r
2
 = 0.327, which means 32.7 % of the 

variance in solid waste generation is explained by the variance in family size. The rest 67.3 % of 

variance is due to other factors or unexplained variables. 
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Figure 4.3: Linear regression analysis of household size and solid waste generation 

Source: Survey result, 2011 

   

3.2. Solid Waste Disposal Site Management, Selection Criteria, and its Impact 

on the environment 

3.2.1. The Management of the Disposal site 

The collected and accumulated solid waste at transfer stations and public containers and to door 

collection vehicles are finally transported and disposed at the final disposal site. Solid Waste is 

disposed on land in an area called landfill, which is designed to diminish the impact of solid 

waste on the environment and health by contamination of the waste at the source. It is obvious 

that in the existing world three types of landfills i.e. sanitary, controlled and uncontrolled open 

dumping from the most preferred to the least preferred one.  As Yirgalem (2005) indicated, most 

of the African countries use uncontrolled open dumping and poor management of the site. 

Likewise, the type of disposal site in Dessie town is the least preferred one, which is 

uncontrolled open dumping.  Which is the first disposal site of the town and it gave service for 

about 13 years. The disposal site is very near to the center of the town. It is always open for 

everything without any supervision, neither the households nor the municipal workers.  

The disposal site is large and in the hillside, its name is Azewa–Gedel. It has excessive capacity 

of solid waste disposal; even the municipality does not use ¼ of the entire size. Because, the 

collected and disposed solid wastes in the disposal site is very low (i.e. 29.8 %). As a result, size 

of the dumpsite is not a problem rather its management and selection criteria is very 

questionable. Unlike other nations, for instance Kumasi in Ghana (Demanya, 2006) there is no 
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rule that prohibits scavengers at the disposal site. Due to this, scavengers in the solid waste 

disposal site of Dessie town are always existed. Some of the waste pickers come, when the skip 

truck has been disposing the solid waste. Whereas, some of the scavengers’ are always there and 

not only picking the material at the surface but also by exploiting the material by digging (like 

mining) the soil inside.  

 Scavengers’ are the vital agents of the supply of reusable, recover, and recyclable materials from 

different area (disposal site and other illegal disposal areas) to the recycling organization, 

cooperative associations, and businessperson. The materials that are needed by scavengers’ are 

mostly metallic materials, glasses, old shoes, and close, sack, grasses, wood, etc.  Few of them 

are surviving by eating leftover food /locally called Offa/ from the disposal site called foragers 

(Yirgalem, 2010).  As a result of the absence of management of the site, different animals are 

always existed. Goats and dogs are always there, in search of food from the discarded solid 

wastes. Moreover, children were always playing at the site. Moreover, wild animals like 

monkeys and apes are common at the site (see figure 4.16). Because, the site does not have any 

form of fence that deters animals’, child and others to be entered to the disposal site. 

 

Figure 4.16: Scavengers
1
, Goats, Dogs, Monkeys, Apes, and Childs at the Disposal Site                                                                                                                                          

Source: A Photograph Taken by the Writer during the Field Survey, 2011 

 

Burning is taken place and no solid waste treatment and risk assessment in the disposal site 

through its service year. Solid wastes collected at the source and at the collection centers are 

transported and disposed to the disposal site through, dumping down in a hillside, did not have 

any cover after disposal.  Furthermore, different types of wastes should be disposed separately 

especially hazardous waste (WMS, 1994).  However, in Dessie town disposal site no solid waste 

separation all types of wastes are disposed a single site. Thus it may have adverse effect on the 

                                                           
1
 -are persons who collect valuable discarded solid wastes from the disposal site and other illegally discarded wastes.  
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local environment. And 32 m3 solid wastes are disposed per day. Generally, the management 

system of the solid waste disposal site in Dessie town is very poor. 

3.2.2. The Solid Waste Disposal Site Selection Criteria 

Engineer, GIS specialist, geographer, geologist etc are the most important bodies to select 

sustainable solid waste disposal site due to its complex and multi criteria. However Dessie town 

solid waste landfill site was selected due to: firstly during that time, it was approximately one 

kilometer far from the residential areas. Second: it was approximately 400 m far from the roads. 

Third since it is hilly and surrounded by ridges its economic value was considered minimal. In 

addition, the final and the most influential one is, during that time there was a problem of solid 

waste and disposing at that area was the only alternative. 

Sani et. al.,(2004) indicated that, the disposal site should have at least a distance of 100m from 

roads and 3km distance from the residential areas excluding places covered by tree, hills etc. 

Furthermore, site should not be on suitable soil condition and high economic, ecological 

importance. On the other hand, as Mardy (2008) indicated, the site should far at least 200m from 

any lack or pond and 100m from streams or rivers. Unlike, Sani et. al., (2004) and Mardy (2008) 

presently, except the distance from the road and low economic value, none of the criteria what 

was, is not acceptable. For instance, at the beginning, the site was 1000 meter far from the 

residential areas but now it is less than 30 meters. Moreover, the site approximately 50 meters far 

from the Borkena River (figure 4.18), and the accumulated waste at the dumpsite directly mix 

with the river through runoff and wind.  When burning takes place at the disposal site, the smoke 

and dust disseminated to the residential areas due to the wind blowing direction. Furthermore, 

the disposal site has no buffer zone. When the buffer is delineated residential areas, water bodies 

etc are contained by the buffer zone.  Therefore, relocating the site is essential.   
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Figure 4.17: The Location of the Disposal site with 500 m buffer zone 

Source: Dessie town administration cadastre office, 2010 

 

Generally, the solid waste disposal site in Dessie town is designed without the internationally 

accepted criteria. Even it does not fulfill two or three criteria forwarded by scholars. 

 3.2.3. The Impact of the Disposal site on the Environment 

As it noted earlier, the construction of appropriately designed and sustainable disposal site, 

reduces the impact of solid waste on the environment (Benoit, 2006). However, a landfill that is 

designed without prior study has greater influence up on the local people, local environment and 

aesthetics of the area. Generally, public health, aesthetic and ecological concerns are the major 

impacts associated with the improper designed and poorly managed solid waste disposal site.  

Solid wastes in Dessie town are disposed off on open space without any form of treatment. Thus, 

numerous negative impacts of the dumpsite exert influence on the local environment. The bad 

smell emitted from the site to the nearby residents affects the health of the people. In addition, as 

it shown in figure 4.16, child was chatting each other play by broking the outdated medicine 

bottles at the disposal site always and throughout the daytime, as a result, the health of the 

children are at risk. The disposal site has also an impact up on the aesthetic value of the local 
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environment, for instance, light materials such as plastics and paper are seen extensively 

dispersed in and around the disposal site.  

On the other hand, the disposal site highly exerts influence on the water bodies. Because, the 

solid waste disposal site is highly vulnerable for runoff and during the rainy season the waste is 

washed away and mix up with the nearby river, which serve so many people in the form of 

irrigation, drinking, washing etc by the rural peoples around the river catchment. Therefore, it 

has an impact on the health of the people. Moreover, the uncontrolled burning of solid waste at 

the dumpsite contributes a lot for air pollution.  Generally, the present solid waste disposal site in 

Dessie town has various impacts on the health of the people and the environment, because of, its 

improper design and criteria at the beginning and absence of management of the site at last.  

 

Figure 4.18: The partial view of the Disposal Site from Borkena River 

Source: A Photograph Taken by the Writer during the Field Survey, 2011 

4. Conclusion and Recommendation  

Solid waste generation in Dessie town is not as such greater than other areas of the world and 

cities and towns in Ethiopia (0.235kg/c/day). But the way peoples manage it is the critical 

problem. The growth of solid waste in the area is increasing from time to time due to different 

factors.  Therefore, from the findings of the study it can be concluded that solid waste generation 

of a household is mainly the function of income (r=0.79) and family size (r=0.55). This may be 

as the household income increases consumption pattern and consumption levels increases and 

Erosion directly 

to the river 



 
International Journal of Advanced Scientific and Technical Research                      Issue 5 volume 3, May-June 2015 

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 305 

directly leads to high solid waste generation. If population size increases activities in the area 

also increased finally high quantity of solid waste generated at a specific area. Thus income 

always changing and population size also. Therefore, solid waste management facilities should 

be expanded and other waste reduction strategies should be implemented.   

The current disposal site has high capacity but its location and management system is the critical 

problem. Currently the disposal site is not appropriate in any of the criteria that the appropriate 

disposal site should have. The management of the disposal site is very poor. That means it 

doesn’t have any fence or cover that protects animals and people to enter in the site and to 

protect solid waste dispersal to the surrounding community by wind and rainfall. The disposal 

site exerts influence on the nearby environment, the peoples reside near the area, the nearby 

agricultural area, and animals etc. therefore the current disposal site is not in the area should be 

changed and well managed.  

4.1 Recommendation/policy implications 

Based on the results of the study the following recommendations are forwarded: 

1. Since, solid waste management starts from the household home and the majority of the 

municipal solid waste is generated from the households. Therefore, creating awareness on 

the dwellers about solid waste, its management, its impact, material use and final 

disposal, through the cooperation of the SBPDA and kebele administrators, health office 

should be delivered. Moreover, the households should be aware about solid waste 

treatment like reusing, recycling, recovery, composting and controlled burning, because 

they are vital for the total waste reduction, cost minimization, and changing wastes in to 

important materials and cash.   

2. Since, solid waste generation is highly related with the income and population size, 

facilities (including collection, transportation, number of containers and collection centers, 

work force, budget etc) should be expanded proportionally from year to year and other 

waste minimization strategies should be implemented.  

3. The quantity of solid waste generated and the collected one is significantly varied; i.e. 

only 29.8% of the total solid waste is collected. Hence, SBPD department of the 

municipality should estimate the generation and determine the material capacity so as to 

increase the amount of collection.   

4. The existing disposal site should be closed and if possible, develop sanitary landfill if not 

it should be relocated and well managed. 

The study finding gives an insight for future researchers’.  For instance; 

 Since, the existing solid waste disposal site is poorly designed and has various impacts 

on the local environment. Therefore, future researchers can select appropriate solid 

waste disposal site for the town using GIS with its multi criteria.  
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 Delimitation of appropriate site for the placement of the collection centers and 

secondary solid waste containers needs further research. Therefore, the findings of the 

study give clue for interested future researchers about it.  
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