
 

SSAAR (JASUD); Journal of                                                    September, 2020 

African Sustainable Development  

97 | P a g e  
 

Editions 

 

 

 

ASSESSMENT OF MUNICIPAL SOLID WASTE IN GREATER KARU URBAN 

AREA OF NASARAWA STATE, NIGERIA 

 

 
1MENWO UKECHI WILSON-OSIGWE 2EMMANUEL C. OBIANO 3C.U. OKEKE 
1Department of Geography, Faculty of Social and Management Sciences, 

Taraba State University,  P.M.B 1167, Jalingo, Taraba State, Nigeria. 
2Department of Environmental Health Science, Nnamdi Azikiwe University, 

Awka, Nigeria. 3Adamu Tafawa Belewa College of Education, Kangere, Bauchi 

State, Nigeria. 

 

ABSTRACT 

Waste collection and disposal is a challenge for many metropolitan and 

municipal assemblies in Nigeria and the Greater Karu Urban Area is no 

exception. Currently, all the waste generated in the area ends up at the final 

disposal sites without any recovery of the valuables in the waste. Waste 

separation efficiency and willingness to separate waste at source, the physical 

composition and the per capita waste generated per each household within 

the area were studied over a five week period. Questionnaire survey was 

carried out. The results show a solid waste composition of 60.01% 

biodegradables, 11.47% plastic, 7.35% paper and cardboard, 2.38% metals, 

1.51% glass, 1.22% leather and rubber, 2.91% textiles, 8.04% inert materials 

and 4.98% miscellaneous materials. Over 80% of the waste had the potential 

for reuse (potentially recyclable) and of the usable material, 22.67% can be 

recycled and 63.64% for composting. The average per capita waste generated 

was 0.70 kg/ca/day. The data generated on the quantity and composition of 

the waste stream in the metropolis would play a positive role in solid waste 

management and help solid waste managers make informed decisions on 

waste management options. Hence, it was recommended that home 

composting facilities (with low or no cost to the household as only 46.24% of 

the respondents were willing to buy bin for composting) be established for 

households to encourage home composting within the community, and 
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private firms should be involved for efficient and effective solid waste 

management in the area.  

 

Keywords: Assessment, Municipal, Solid Waste, Greater, Karu Urban Area. 

 

INTRODUCTION 

Solid Waste generation within households, markets and communities is as a 

result of human activities (Zurbrugg, 2002; Gawaikar and Deshpande, 2006 

and Ejaro and Jiya, 2013). These human activities which directly or indirectly 

produce waste could be agricultural, commercial, or domestic. These sources 

of waste are highly heterogeneous and are made up of important waste 

streams such as plastics, yard waste, food waste, papers, metals, glass, textiles, 

leather and other miscellaneous materials.  

Waste management being a major environmental and health challenge 

around the world today is more pronounced in developing countries (Ejaro 

and Jiya, 2013). Identification of these valuables in the solid waste stream and 

their quantities has called for the development of important recovery and 

recycling technologies and designs for treatment to extract the exact 

economic benefit of these materials (Pichtel, 2005; Gawaikar and Deshpande, 

2006; Ahmad and Jehad, 2012). In most developing economies, 

biodegradables are the highest fraction; hence the strategic development of 

bioconversion processes to reduce the quantities of the generated waste and 

consequent benefit over mere disposal. Biogas and compost production from 

such a renewable source offers an advantage because of its continual and 

sustainable supply provided their production cost are minimized. 

Greater Kant Urban Area (GKUA) and other African cities generate 80% 

organic waste, 10% plastic, glass and metal waste and less than 1% paper 

waste per day (Omole and Alalcinde 2013). However, most of these wastes is 

not properly collected and disposed of in a safe and healthy manner. This 

situation is not limited to Accra and may be applicable to all the major cities 

in Ghana. The Takoradi Sub-Metro (TSM) like Accra has a major waste 

management and disposal problem which may be attributed to lack of 

understanding of the waste management system. 

Although many cities the world over use 20-50 percent of their budget in solid 

waste management, only 20-80 percent of the waste they produce is collected 

(Achankeng, 2003). The uncollected or illegally dumped waste constitutes 
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danger to human health and is a recipe for environmental degradation. Not 

only are the quantities but also the variety of waste is increasing as 

consumption habits are fuelled by globalization (Achankeng, 2003).  

The various classes of residential areas often have varying waste management 

challenges; first class residential areas enjoy a door- to -door waste collection, 

while the second and third class residential areas sometimes have door to 

door service, but the majority of the areas are under the “pay as you dump” 

service where community bins are provided. However, there are other third 

class residential areas which do not have any of these services. Wastes from 

these less-privileged areas are mostly dumped indiscriminately in open 

places. This research therefore aimed at generating data on the waste 

produced in the GKUA and its composition by quantifying and characterizing 

it to inform decisions on waste management project planning. 

 

Problem Statement  

The Federal Government of Nigeria establishments were relocated to Abuja, 

the Federal Capital Territory (F.C.T) in the 1990s and today rapid expansion 

has exceeded the anticipated master plan (Iman et al., 2008), with resultant 

evolution of suburbs which are characterized by unplanned growth in 

property resulting from absence of development control. GKUA in the western 

zone of Nasarawa State began to swell with uncontrolled influx of people as 

early as in the mid-90s barely five years after the seat of government officially 

moved from Lagos to Abuja. Construction activities which broke ground in 

Abuja with the expansion of government and private businesses heightened 

demand for affordable accommodation by construction workers and other 

low income working class people. GKUA with proximity to Abuja became the 

destination (Hir, 2012). This suburb continued to experience a growth at 

geometric rate, but the then old Plateau state and the current Nasarawa State 

government failed to come up with an immediate project to effectively 

address what soon became, but dirty environment to Abuja. 

In line with foregoing, municipal solid waste (MSW) generation has increased 

significantly within the GKUA. A World Bank Assisted Project called Supreme 

with Karu Local Government Area Council undertakes the cleansing and waste 

management exercise of the study area in order to keep the cities clean and to 

enhance public health and safety. Evaluation of the resource requirement for 

collection, transportation, processing and disposal as well as equipment for 
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waste management requires a correct assessment of the quantity of waste 

generated per capita per day from direct residential areas and the 

characteristics of waste generated (Gawaikar and Deshpande, 2006). 

However, in GKUA there is no data on waste generation and composition thus 

making planning difficult. All the mixed waste ends up in the landfill sites 

without recovering or recycling any of the poisonous and valuable materials 

in them (Butu et al, 201 3).Thus, source specific quantification and 

characterization of the household waste is very much required to assess the 

quality and quantity of waste generated which will allow correct assessment 

of waste load and make it easier for proper planning of solid waste 

management in the area. 

 

Research Questions 

i. What is the socioeconomic status of the respondent? 

ii. What is the physical composition of household waste within the GKUA? 

iii. How is the separation efficiency and willingness of the people to 

separate waste?  

iv. What is the per capita and quantity of the waste generation in GKUA?  

 

The Purpose of the Study 

The main goal of the research was to characterize and quantify household 

wastes for proper management of waste in the GKUA and to help make 

informed decisions on project planning for diversion of this waste from the 

final disposal sites. The specific objectives are:  

i. Assess the socioeconomic status of the respondents 

ii. Determine the physical composition and quantity of household 

waste within the GKUA  

iii. Assess the separation efficiency and willingness of the people to 

separate waste. 

iv. Determine the per capita waste generation and its .relationship 

with income and household size in GKUA  

 

Review of Related Literatures 

Rapidly growing populations, rapid economic growth and rise in community 

living standards have accelerated the generation rate of Municipal Solid Waste 

(MSW) causing its management to be a major worldwide challenge (Aguilar-



 

SSAAR (JASUD); Journal of                                                    September, 2020 

African Sustainable Development  

101 | P a g e  
 

Editions 

Virgen et al., 2010; A1-khatibet al., 2010; Nabegu, 2010 and Fakareet al., 

2012). Particularly in urban cities of developing countries like Ghana, MSW 

management (MSWM) is a highly neglected area. Fakareet al. (2012), showed 

that the rate of change in domestic waste quantification and composition in 

developed and developing countries is outstanding. Generally the greater the 

economic prosperity and higher percentage of urban population the greater 

the amount of solid waste generated. 

A walk through the streets of towns and cities in the urban areas of Nigeria 

show a clear breakdown in the waste management situation in the country. A 

study by Fakareet al. (2012) showed that the problem of waste generation, 

handling and disposal have reached a disturbing level in Nigerian urban 

centers and in most cities in Nigeria; waste management issues have become 

a glaring challenge. In recent years, there has been a phenomenal increase in 

the volume of wastes generated daily in Nigeria. About 83% of the population 

dump their refuse in either authorized or unauthorized sites in their 

neighborhood, and weak capacity to handle solid waste creates unsanitary 

conditions (Freduah, 2004). Waste is inseparable from man, he stores up, 

uses, and disposes of materials and the waste produced by modem civilization 

is directly related to the living standard, socio-economic and cultural 

attributes of that particular environment Fakareet al. (2012). There is 

therefore the need for an efficient waste management strategy to be adopted 

to help improve the poor handling of waste. 

Data pertaining to MSW vary greatly among waste studies. Usually waste 

management decisions are based on household waste, which constitutes a 

small portion of the total waste stream. Industries and commercial activity 

hide the information to avoid statutory obligations (Anon, 2005). The 

valuable materials in the waste stream can be recycled and reused therefore 

minimizing the amount of waste that ends up at the final disposal sites. 

However due to the heterogeneous nature, it is very difficult (if not almost 

impossible) to make projections as those for recycling and reuse (Kui, 2007; 

Walling et al., 2004).This view expressed by Kui (2007) and Walling et al. 

(2004), is relevant to this research because the waste produced by the people 

of GKUA is mixed without any form of separation. Al-Khatibet al. (2010) noted 

that the composition of solid waste is an important issue in waste 

management and ends up affecting the density of the waste, the proposed 

methodology of disposal and is necessary for examining reuse, reduction and 
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recycle of waste. Oumarouet al. (2012) therefore believes a comprehensive 

characterization of MSW is crucial to the long term efficient and economical 

planning for solid waste management.  

Identification of waste composition is crucial for the selection of the most 

appropriate technology for treatment, taking essential health precautions and 

space needed for the treatment facilities (Nab Egu, 2010). Despite this 

acknowledgment, there has been no study on the analysis of municipal waste 

composition in GKUA even though a lot of work on waste management has 

been done on municipal waste management. This study attempts to fill this 

gapby providing data on the composition, and sources of municipal waste in 

GKUA communities of the GKUA for the purpose of understanding the type of 

waste generated to help in proper waste management.  

 

Municipal Solid Waste 

Waste is more easily recognized than defamed. Something can become waste 

when it is nolonger useful to the owner or it is used and fails to fulfill its 

purpose (Freduah, 2004). Municipal waste is defamed by Hogan et a?. (2006) 

as household waste as well as commercial and other waste which because of 

its nature and composition are similar to household waste. Household waste 

is waste produced within a building or self-contained part of a building used 

for the purpose of living or residential accommodation. Municipal waste may 

therefore be considered to be coming from three different sources: household, 

commercial and other waste but this research would be devoted to household 

waste because municipal waste analysis is better carried out using household 

waste. MSW includes durable goods, non-durable goods, containers and 

packaging wastes, food wastes and yard trimmings, and miscellaneous 

inorganic wastes. This information is of great importance to the research in 

helping categories the waste into the right components. Thus municipal waste 

is an accumulation of rejects from households, markets, traders, shops and 

other commercial activities in the areas (Bichi and Amatobi, 2013). 

 

Sources and Types of Municipal Solid Waste 

The knowledge of the sources and types of waste in an area is required in 

order to design and operate appropriate solid waste management systems 

(Oyelola and Baba Tunde, 2008). Fundamental understanding of the sources 

and types of solid wastes is key in evaluating the composition and generation 
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rates of MSW sources in a community area related to many. Aspect of 

residential units. Classified of types of solid waste in relation to the sources 

and generation facilities, activities, or locations where wastes are generated 

associated with each type which is presented in table 1. Types of solid waste 

based on origin (food waste, rubbish, ashes and residues, demolition and 

construction, agriculture waste), based on characteristics biodegradable and 

non-biodegradable), based on the risk potential (hazardous waste) is the 

classification of (Puopiel, 2010). And also sources of solid waste as residential, 

waste from shops, commercials establishment, hotels/restaurants/eating 

stalls, slaughter houses and others.  

 

Table 2.1: Sources and Types of Solid Waste  

Sources  Typical facilities, activities, 

or locations where  

wastes are generated  

Types of solid wastes  

Residential  Single family and multifamily 

health dwelling-medium and 

high-rise apartments, etc  

Food waste, paper, card board, plastics, textiles, 

leather, yard wastes, wood, glass, tin cans, aluminum, 

other metals ashes, street leaves, special wastes, 

household hazardous waste.  

Commercial  Stores, restaurant markets, 

offices building,  

hotels, motel, print shops 

service, stations auto repair 

shops, etc.  

Paper, cardboard, plastics, wood, food, waste, glass, 

metals, special wastes, hazardous wastes, etc  

Institutional  Schools, hospitals,  

prisons, governmental center 

As above in Commercial  

Municipal  

services  

Street leaning, landscaping, 

catch basic cleaning,  

parks and beaches, other 

recreation area  

Special wastes, rubbish, street sweeping, 

landscape and tree trimmings, catch basic 

general waste from parks, beaches and 

recreational areas.  

Source: Omole and Akinde 2013  

 

Characteristics of Municipal Solid Waste  

The characteristics and quantity of the solid waste generated in a region is not 

only a function of the living standard and lifestyle of the region’s inhabitants, 

but also of the abundance and type of the region’s natural resources (Anon, 
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2005). To ensure the amount of waste that ends up at the formal disposal site 

is minimum, and to determine the most sustainable waste management 

strategy, it is first necessary to identify the nature and composition of the 

city’s urban waste (Gomez et al., 2009).  

 

Municipal Solid Waste Management (MSWM) 
In developing countries, solid waste management is faced with challenges 
including low collection coverage and irregular collection coverage and 
irregular collection services, insufficient refuse dumps as well as crude open 
dump sites, burning without air and water pollution control the breeding of 
flies and vermin and the handling and control of informal waste picking or 
scavenging activities (Ejaro and Jiya, 2013). This is very pertinent in Ghana 
and Takoradi in particular where waste management services are largely 
inefficient and ineffective. According to Freduah (2004) one third to one-half 
of solid waste generated within most of these cities in low- and middle- 
income countries, of which Ghana is no exception, are not collected.  
Generation and composition of solid waste is key in planning for the long term 
solid waste management in an efficient and economical manner (Aguilar-
Virgen et al., 2010). Such management includes the selection and operation of 
equipment for the treatment and handling of waste, and the types of disposal 
facilities that will allow for energy generation and resource recovery. This 
explanation is very relevant to the research as there is no known data on the 
generation and composition of solid waste available at the GKUA. 4 MSW 
composition studies are essential to proper management of waste for a 
variety of reasons including a need to estimate potential materials recovery, 
to identify sources of component generation, to facilitate design of processing 
equipment, to estimate physical, chemical, and thermal properties of the 
wastes, and to maintain compliance with regulations (Ahmad and Jehad, 
2012; Fakareet al., 2012). Waste management is an important element of 
environmental protection. Proper characterization of MSW is fundamental for 
the planning of municipal waste management services (Oyelola and 
Babatunde, 2008). Both planning and design of municipal waste management 
(MWM) systems require accurate prediction of solid waste generation (Dyson 
and Chang, 2005).  
If solid waste management is to be accomplished in an efficient and orderly 
approach, the fundamental aspects and relationships involved must be 
identified and understood clearly (Puopiel, 2010). Fakare et al (2012) 
describe MSWM as activities that deal with waste before and after it is 
produced, including its minimization, transfer, storage, separation, recovery, 
recycling and final disposal. MSWM refers to the collection, transfer, 
treatment, recycling, resource recovery and disposal of solid waste in urban 



 

SSAAR (JASUD); Journal of                                                    September, 2020 

African Sustainable Development  

105 | P a g e  
 

Editions 

areas (Schubeler et al., 1996). MSWM Incorporates the following: Source 
separation, minimization, collection, transfer, treatment, recovery, recycling 
and final disposal in an environmentally sustainable manner. 
 

RESEARCH METHOD AND MATERIALS 
The Study Area 
Location and Extent  
The study area is Greater Karu Urban Area (GKUA) located in the westernzone 
of Nasarawa State and suburb of the Federal Capital Territory (FCT) Abuja, 
the NigeriaCapital. The focus area spans from Mararaba, Ado, New Karu, 
Nyanya and Masaka. It is located between latitude 8 59’ 46” N and 9 25’ 00” N 
of the Equator and longitude 7 34’ 32” E and 8 00’OO” E of the Meridian. GKUA 
is bordered by Keffi and Kokona LGAs in the east, FCT to the west, Kaduna 
State to the North and Nasarawa LGA to the south. It has approximately area 
of 2,640 km2 (NPC 2006).  

 



 

SSAAR (JASUD); Journal of                                                    September, 2020 

African Sustainable Development  

106 | P a g e  
 

Editions 

 
 
Climate 

GKUA area has climate that correlate with that of savanna belt. It is under the 

influence of inter-tropical convergence zone (ITCZ). The area has a distinct 

wet and try season. The wet season start from about the beginning of May and 

ends in October and the try season is experienced between November and 

April. Annual rainfall ranges from about 1100mm to about 200mm. About 

90% of the rain falls between May and September. The rain comes in thunder 

storms of high intensity particularly the beginning and towards and towards 

the end of the rainy season. The temperature is generally high during the day 

particularly between the months of March and April. The mean monthly 

temperature is in the range of 20 c to 34 c with the hottest month being March 

and April and the coolest month being December and January (Bindol, 2007). 

Sunshine as one of the weather element is closely associated with other 

elements like cloudiness radiation, evaporation amongst others. There annual 
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variations which are not as pronounced as the spatial or seasonal variations. 

Between November and April, the mean sunshine hour is about 250 hours in 

the southern part of the study area to over 275 hours in the northern part of 

the study area. There is occurrence of a sharp drop in the months of May to 

September; an average monthly sunshine hours occur in the month of August 

due to almost continues total cover of the sky by clouds (Bindol, 2007). 

 

Soil and Vegetation 

The soil formation in GKUA is a product of the interaction of myriad of factors 

such as rock types, local climate, organic matter (plants and animals), 

topography and time. Complex relationship exist between the soil types and 

the forming processes; this is because most parts of the L.G.A have undergone 

series of climatic and vegetative shifts (Sama1iaEzeaku, 2007).The major soils 

units of the area as observed by Lyam (2000) belong to the category of 

tropical ferruginous soils are derived mainly from the basement complex 

formation and older sedimentary rocks typically of the savanna/belt of 

Nigeria. It has a high content (0.02- 2.00mm in diameter). The soil has high 

bulk density which makes it resistant to erosion processes. The soil has high 

infiltration capacity and high water holding capacity (Samalia andEzeaku, 

2007).  

The vegetation on the hilly parts of the area are ‘composed mainly of grasses 

and isolated trees. Trees of economic value including locust beans, shear 

butter, Neam, Mango, Citrus and Banana are scattered across the area, 

particularly in the lowland area and the southern part of the study area. The 

forest is evergreen with some elements of deciduous.The dominant woody 

species in the study area are those also found in the southern Guinea Savanna 

of the state. These include, Tarmarindusindica amongst many others.Species 

of grasses that occur in Northern Guinea are very similar to the southern 

Guinea with more grassland and woody shrubs than trees. The abundant grass 

species here are the Penisetum, Andropogon, Monocymbiumceressiforme, 

Hyparrhernia, Bracharia and Aristida among others (Aboki et al, 2007). 

 

Relief and Drainage  

The area lies between 300-lOOmeter above the sea level except the hilly areas 

of kajari and Gitata whose elevation reached 2154 meter in kajari an and 

2760meter in Gitata respectively. The Uke River is another major river in the 
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LGA that flows through the Northwestern corner of Karu hills to the 

Southwest Kugwaru forest. The river takes it source from North-central 

Highlands and flows through towns like Panda and Nasarawa Benue east of 

Umaish.Its major tributaries are rivers Ado,Obi andAntau (Samaila and 

Bimbol,2007).  

 

Geology 

The geology of the study area is made up basement complex rocks cover about 

70% of the total superficial area of the state while the remaining 40% is made 

up of sedimentary rocks of the middle Benue trough.The younger granite 

intrude the basement complex and therefore do not occupy any separate land 

mass of their own.Of the basement complex migmatite, gneisses along with 

the older granites accounts for about 70% while rocks of the schistose 

lithology and other met sedimentary series [schist,quartzite,marble, 

ironstone] (Obaje et al, 2007). 

 

Economic Activities 

Trade and farming are the major economic activities in GKUA. Crops are 

grown primarily for consumption and trade. Some people engage in weaving 

of mats and blacksmithing. Nomads (Fulani) supply cattle (Beef) and milk is 

sold in the area. Apprentices such as in tailoring and automobile mechanic are 

also common among youths. Recently, apart from agriculture, logging is the 

leading economic activity that is carried out in the study area, and most of the 

participants are youths. From field observation and inquired made, about 

60% of youths that are not schooling have already take up logging to be their 

major occupation.  

 

Research Methodology 

Data Types and Sources  

Data used for the study were from both primary and secondary sources. 

Among the data that were primarily obtained are: the different categories of 

waste generated by the sampled households in the study area; household 

income level; the household size; knowledge on waste collection and 

willingness to cultivate the habit of waste separation for efficient collection 

and disposal. In addition, Secondary data were obtained from published and 

unpublished works, such as journals, magazines, newspaper, and text books. 
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Reconnaissance Survey 

The reconnaissance survey involved visiting randomly selected households to 

inform occupants about the survey work and to communicate the importance 

of the respondent’s participation and how they will be involved. The field 

survey was to help receive feedback on their willingness to participate in the 

programme. Participants were assured of the confidentiality of their 

responses. The suitability of the study area households as points for sorting at 

source was also assessed.  

 

Data Collection 

Administration of questionnaires and direct field measurements were the two 

approaches adopted in obtaining data relevant for the study. A well-

structured questionnaire was developed and administered randomly to 

sample households for collection of relevant data relating to the research 

work. The household waste characterization survey questionnaire looked at 

solid waste management and the minimization of waste through recycling at 

the household level. Also information about each respondent, the household 

socioeconomic status, household waste disposal methods, knowledge on 

waste separation, knowledge on waste management and knowledge on 

recycling were sought for in the questionnaire. The content of the 

questionnaire was based on five of the twelve factors influencing sustainable 

recycling of municipal solid waste in developing countries identified by 

Troschinetz (2005). The factors were waste collection and segregation, 

household economics, household education, local recycled-material market 

and MSWM administration. Data were also collected through observations 

and direct field data collection using a sheet to record waste weighed after 

sorting into various components. The collected waste materials were filled in 

polythene bags and weighed using weighing balance equipment. 

 

Education of Households on the Survey 

The randomly selected households were educated on sorting and separation 

of waste. This was done on one-on-one basis after the questionnaire 

administration and for a period of two weeks. During the period, a one way 

separation method was explained to them as to which materials were to be 

sorted into which colour of polythene bags that were provided. Also, the 

importance of the survey was explained to the respondents to encourage their 
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full participation. Households were also allowed to ask questions and they 

were also tested for their understanding on the sorting and separation 

activities by asking them questions. 

 

Distribution of Polythene Bags and Waste Bins 

Two polythene bags were supplied to each of the randomly sampled 

households for the separation of their solid waste. Each household was given 

a blue polythene bag for biodegradables (BlO) and a black polythene bag for 

non-biodegradables (NON-BlO). In the case of the third class residents, a 

waste bin each was distributed to them to keep the polythene in since they did 

not have proper waste bins. 

 

Collection of Waste from Households and Further Sorting 

Waste from the households was collected three (3) times in a week (Mondays, 

Wednesday and Fridays) over a period of five (5) weeks. The waste was 

sorted and separated in the two polythene bags. Biodegradables (food, yard 

and wood waste) was sorted into the blue polythene bag while the non-

degradable waste (plastics, paper and cardboard, metal, glass, leather and 

rubber, inert and all other waste) was sorted into the black polythene bag. 

Further sorting and separation was carried out into various physical 

components and weighed and recorded.  

 

Sampling Technique 

Purposive and random sampling techniques were utilized in the study. 

Purposive sampling was used in the selection of three different settlements 

within GKUA. The selection was based on basic socioeconomic classes (first, 

second and third class residential areas) as defined by the district directorate 

of housing and planning. Hence, Abacha Road (Mararaba) Jogodo (New Karu) 

and Adokasa (Masaka) settlements were selected respectively to the classes. 

The first class residential areas are made up of single detached houses out-

side the city centre with gardens/lawns and usually have quiet neighborhood. 

Second class residential areas are made up of high rise buildings or multiple 

occupancy properties with no gardens/lawns and are characterized by mixed 

residential properties like semi-detached flats and multi-family properties. 

The communities in third class residential areas are unplanned and have 

many squatters income facilities dominate and they are normally condensed, 
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overcrowded and noisy. The crime rate is high.The target groups for the 

questionnaire were heads of household, particularly women in the sample 

households because they are the persons often in charge of cleaning, 

gathering and formal disposal of household waste in the home. Following the 

procedure outlined by Nordtest (1995), household numbers of 50- 250 would 

be representative enough to undertake the survey. The household sampled as 

a function of the population size in each of the stratified class is as listed in 

Table 3.1. 

 

Table 3.1: Number of households of the various classes 

SN  CLASS OFRESIDENTIALAREA SAMPLE SIZE 

1  Abacha Road (Mararaba)  28  

2  Jogodo (New Karu)  34  

3  Adokasa (Masaka)  31  

Source: Author’s design 2019 

 

The sampling of households was carried out randomly. At first, each 

residential class area was mapped into blocks using pathways, and the house 

numbering were used for raffle selection of the houses from which 

respondents were drawn for questionnaire administration. In the case of the 

third class residential area where house numbering is not adequately done; 

the house in the area were numbered and the numbers were used for the 

draw. In the case of multiple occupancy for the second and third class 

residential areas, another draw was design for the households occupying a 

selected house in order to determine which should be formally selected for 

the survey. 

 

Data Analysis 

Physical Composition of MSW Analysis 

MSW from the households were segregated into the following compositions 

and analyzed by weight as well as the percentage composition described by 

the ASTM (2003) method. By modification the following were adopted: Blue 

polythene bags for Biodegradables CLL, -&) 

• Food waste, yard waste and wood  

 Black polythene bags for non-biodegradables, except paper 

• Plastics (PET, HDPE, PVC, LDPE, PP, PS and Pure water sachet) 
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• Metals 

• Papers (packaging/cardboard/office print/sheet/newsprint and 

tissue/diaper)   

• Leather and Rubber 

• Textiles 

• Inert (sand, ceramic, rock, ash) 

• Miscellaneous (other materials which could not fit in the above).  

 

      Weight of separated waste 

Composition of separated waste =  

      The total mixed weight sampled 

 

Separation Efficiency  

The efficiency of the separation was assessed by the weight of sorted waste in 

the designated polythene bag provided as a percentage over the total weight 

of waste in the same bin. 

Example: 

 

     Weight of BIO in blue polythene bag 

Separation efficiency of BIO = 

         Total weight of all waste separated into blue bag 

 

The administered questionnaire helped to determine the preparedness of the 

participants to separate their waste at any given period. This was compared 

with how best the separation was done and attributions to the level of 

separation achieved were assigned considering the background of the 

household. 

 

Waste Quantification 

The per capita generation of the waste and the total waste generation were 

deduced from the waste components separated. The separated wastes were 

collected, weighed and recorded. The waste were then sorted again and 

separated into various components and reweighed. The per capita generation 

was determined as per the mixed and also the separated components using 

the formula:  
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     Weight of MSW generated at the household 

Per capita waste generation= 

          Total number of persons in the household x 

total generation days 

 

The total Generation rate was obtained by multiplying the per capita 

generation by the total population in the sampled households. 

 

Statistical Data Analysis 

The statistical package for Social Sciences (SPSS) 17 for Windows and 

Microsoft Excel were used to analyze the data obtained. SPSS was used to 

establish if any correlations exist between income levels, household size of the 

three socioeconomic classes and the per capita generation. One way ANOVA 

was used to test for significant difference between the three classes. The mean 

value in relation to the standard error of the separation effectiveness of the 

waste in the three classes was determined using the SPSS. The significance 

was at p=0.05(95%confidence level).  

 

ANALYSIS, RESULTS AND DISCUSSION 

Socioeconomic Characteristics of the Respondents 

Table 4.1: Distribution of Respondents by Socioeconomic characteristics  

ITEM  NUMBER OF 

RESPONDENTS  

PERCENTAGE 

(%)  

Gender  
  

Male  32 34.41  

female  61 65.59  

Age   
  

15-24   4 4.30  

25-34  14 15.05  

35-44  38 40.86 

45-54  25 26.88 

55  12 12.90  

Household Size  
  

1-5  47 50.54  

6-10  32 34.41  

11-15  10 10.75  
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15  4 4.30 

Educational Level  
  

Tertiary  30 32.26 

Secondary 35 37.63  

Primary  19 20.43 

No Formal Education 9 9.68 

Employment Status: Abacha 

Road 

  

Formal  17 60.71  

Informal  8 28.57  

Unemployed  3 10.71 

Jogodo  
  

Formal 12 35.29 

Informal  16 47.06 

Unemployment  6 17.65 

Adokasa 
  

Formal 8 25.81 

Informal 18 58.06 

Unemployed 5 16.13 

Source: Field Survey,2019   

 

Table 4.1 shows the surveyed socioeconomic characteristics of the 

respondents. The survey reveals that of the 93 respondents, 66% were 

females and 34% males. Majority of the respondents representing 40.86% fell 

within the 35-44 years age bracket, followed by those within the ages of 45-

54 years (26.88%), 25-34 years (1505%). Those whose age were either equal 

or greater than 55 years and between 15 and 24 had the least representations 

with 12.9% and 4.3% respectively. In terms of household size, 50.45% of the 

respondents had a household size between 1 and 5, the household size of 6-

10 accounted for 34.41% of the respondents, 10.75% and 4.3% had household 

sizes of 11 - 15 and >15 respectively. A good number of the respondents (30) 

representing 32. 26% have attained tertiary education in the study area, 

37.63%, 20.43% and 9.48% have attained secondary, primary and no formal 

education respectively. The employment status of the respondents revealed 

that 37 of the respondents were formally employed. Out of these, 60.71% 

were from the first class residential area, 35.29% from the second class and 
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25.81% from the third class area. Out of the 42 respondents who had informal 

employment, 28.57% were from the first class residential area while 47.06% 

and 58.06% were from the second and third class residential areas 

respectively. Unemployed respondents were 15.05 out of which 10.71%, 

17.65% and 16.13% were from the first, second and third class residential 

areas respectively. 

 

Physical Composition and Quantity of Household Waste  

Table 4.2: Composition of Municipal Solid Waste in GKUA  

 PHYSICAL COMPOSITION           CLASSROOM  RESIDENTIAL SETTLEMENTS 
OF WASTE    Abacha Road             Jokodo   Adokasa 
BIODEGRADABLES Wt kg Wt % Wt kg Wt % Wt kg Wt % 
Food waste 1799.77 42.47 2255.993 60.76 1376.15 36.62 
Yard waste 1109.29 26.18 44.3 1,19 317.9 8.45 
wood 97.8 2.31 34.9 0.94 42.1 1.12 
 3006.86 70.95 2335.13 62.89 1735.75 46.19 
NON-BIODGRADABLE 
Paper and cardboard 
News/office 
print/cardboard 

152.7 3.6 167.56 4.52  93.8 2.49 

Tissue 
paper/diaper 

217.9 5.14 141.3 3.81 93.5 2.49 

 370.6 8.74 308.86 8.32 187.3 4.98 
Plastics   
Plastic film/LDPE 146.4 3.45 249.02 6.71 219.6 5.84 
Polyethylene 
terephthalate 

85.7 2.02 50.91 1.37 29.9 0.8 

High density 
polyethylene 

45.5 1.07 36.2 0.97 24.5 0.65 

Pure water sachet  54.65 1.29 125.31 3.38 65.5 1.74 
polypropylene 33.5 0.79 28.51 0.77 17.7 0.47 
Polystyrene 32.95 0.78 15.32 0.41 4.2 0.11 
Polyvinyl chloride 11.1 0.26 6.7 0.18 8.8 0.23 
Other plastic 13.5 0.32 20.6 0.55 8.91 0.24 
 423.3 9.99 532.58 14.34 379.11 10.09 
Metal  132.9 3.14 93.25 2.51 55.6 1.48 
Glass 116.4 2.75 45.7 1.23 20.6 0.55 
Leather and rubber  27.1 0.64 83 2.24 29.8 0.79 
Textile 79.8 1.88 181.22 4.88 73.6 1.96 
Inert 33.2 0.78 55.5 1.49 820.8 21.84 
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Miscellaneous 46.7 1.1 68.3 1.84 450.7 11.99 
Total  4237.96 100 3712.94 100 3757.46 100 

 

Table 4.2 shows the physical composition by weight of the waste stream 

obtained in the study area over the entire survey period. The waste stream 

from the Abacha road had 70.95%biodegradable waste, 8.74% paper and 

cardboard, 9.99% plastics, 3.14% metals, 2.75% glass,0.64% leather and 

rubber,1.88% textile, 0.78% inert and 1.10% miscellaneous. Jogodo 

had62.89% biodegradable waste, 8.32% paper and cardboard, 14.34% 

plastics, 2.51% metals, 1.23% glass, 2.24% leather and rubber, 4.88% Textile, 

1.49% inert and 1.84% Miscellaneous. Adakope has 46.19% biodegradable 

waste, 4.98% paper and cardboard, 10.09% plastics,1.48% metals, 0.55% 

glass, 0.79% leather and rubber,1.96% textile, 21.84% inert and 11.99% 

miscellaneous. The percentage composition of biodegradables was highest for 

all three areas. Leather and rubber had the lowest composition for Abacha 

Road while glass had the lowest by weight for both Jogodo and Adokasa. The 

figures shown in the table are averages of all the samples taken. Averagely the 

study area has 60.0 1% biodegradables, 11.47% plastic, 7.3 5% paper and 

cardboard, 2.38% metals, 1.51% glass, 1.22% leather and rubber, 2.91% 

textiles, 8.04% inert materials and 4.98% miscellaneous materials.  

 
Figure 4.1: Categorization of Waste stream into Bio and Non-Biodegradables. 
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A total waste load of 11,708.36 kg was weighed, out ofwhich3757.46 kg 

belonged to the low social economic status, 3712.94 kg to the medium status 

and 4237.96 kg to the high status Its can be seen that biodegradable waste 

generated by the three classes decreased the non-biodegradable waste 

increased steadily from the first to the third class. NOVA test indicates that 

there is no significant difference in the quantity of waste among the three 

residential classes (Appendix). The ANOVA produce a test statistic of 0.05 and 

a p-value of 0.96 which is greater than any significance level of the three social 

economic grouping biodegradables (food, yard, and wood waste) accounted 

for more than half of the total except for the third class area which has high 

amount inert and miscellaneous materials (table 4.2) accounting for the high 

amount of non-biodegradable waste generated compared to the other 

residential areas. 

The first and second classes had their waste stream made up of more 

biodegradables than non biodegradables (Fig. 4.1). The independent t-test for 

Abacha road, Jogodo and Adokasa residential classes between Bio waste and 

Non- bio waste shows that, there is a significant difference between the two 

groups of waste generated by the various classes. 

Results from the study show that food residues were on average the most 

abundant (58.56%putrescible; food and yard) waste in all the three classes of 

residential areas. This is also the case in many developing countries where 

buying of unprocessed food to be cooked at home seems to be the norm. This 

generates significant amounts of putrescible waste. In contrast, in developed 

countries, buying of processed and ready- to-eat foods seems to be the norm, 

thus leading to a lower representation of food waste in household waste but 

a higher percentage of packaging materials. Al-khatibet al. (2010) and Gomez 

et al. (2009), reported of garden and food waste as contributing to 65.1%of 

the total waste stream in most developing countries. The percentage of 

putrescible reported in this study is similar (58.56%).The percentages of 

organic waste in municipal solid waste in selected African cities were 

recorded as 56%in Ibadan, in Kampala, 85%in Accra, 94% in Kigali and 51%in 

Nairobi (Oyelola and Baba Tunde, 2008). The 58.56%organic waste in this 

study indicates that composting would be a good waste management option 

in the study area.  

Of the three classes of residential areas used for this study, food residues were 

the highest volumes of waste in the second socioeconomic class and this may 
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be due to the large numbers of local restaurants “ hop bars” in that 

community. The third class areas had the lowest volumes of food residues as 

most of these food wastes were used as animal feed. Yard trimming formed 

the bulk of the waste in the first class residential areas. Textiles, is another 

category of waste that stands out as it formed only 1.88% of the total waste 

generated within the high socioeconomic status area. This should have been 

higher considering their high purchasing power and the ever-changing 

fashion trends within such communities. However, this may be because they 

give out most of their unwanted clothes to their domestic workers before 

discarding the rest. 

 

Separation Efficiency and Willingness to Separate Waste 

Table 4.3: Mean ± standard error of the Separation Efficiency of the various 

classes of Residents  

SEPERATION  

EFFICIENCY ( MEAN ± SE) Class of 

Residents  

WK 1  
 

WK 3  WK4  WK 5  WK 2  

BIO  
     

Abacha Road  6.82±0.6 6.87±0.6 6.81±0.6 6.47±0.6 5.44±0.6 

Jogodo  4.21±0.2  4.32±0.3  4.12±0.2  4.07±0.2  3.95±0.3  

Adokasa 3.10±0.2  2.67±0.2  2.95±0.2  2.74±0.2  4.09±0.4  

NON-BIO  
     

Abacha Road  
 

1.04±0.4  1.70±0.2  0.60±0.1  1.03±0.2  0.66±0.1  

Jogodo  
 

3.20±0.6  2.00±0.5  0.80±0.3  1.74±0.4  1.50±0.3  

Adokasa  3.13±0.4  2.43±0.4  0.80±0.2  0.34±0.1  4.37±0.2  

Field data analysis 2019 

 

The Table 4.3 shows the mean values of how well the various classes of 

residents separated (separation efficiency) waste into the right polythene 

bags provided for the survey. From the table, the heading” bio” represents 

amount of biodegradable waste in the right polythene bag given the selected 

households and the heading “Non- bio” represents the amount of waste in the 

right polythene bag that is, the polythene bag that is to contain only non-

biodegradables waste. 



 

SSAAR (JASUD); Journal of                                                    September, 2020 

African Sustainable Development  

119 | P a g e  
 

Editions 

 
   1st class           2nd class       3rd class 

CLASS OF RESIDENTIAL RESETTLEMENT 

Figure 4.2: Amount of Non-Biodegradable Polythene Bag 
 

 
  1st class                2nd class             3rd class 

CLASS OF RESIDENTIAL RESETTLEMENT 

Figure 4.3: The Amount of Bio in the Biodegradable Polythene Bag 
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    1st class            2nd class         3rd class 

CLASS OF RESIDENTIAL RESETTLEMENT 

Figure 4.4: The Amount of Bio in Non- Biodegradable Polythene Bag 
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There were various degrees of separation efficiency into the designated 

polythene bags provided for the study. In the polythene bag designated for 

biodegradable in the first class residential area, 18.57%of the respondents 

had 100% separation efficiency, 79.29% had 80% to 99.99% separation 

efficiency and 1.76% had 50%to 79.99% separation efficiency. However in the 

second class. 6.50%of the respondents had 100% separation efficiency, 

83.53% had 80% to 99.99% separation efficiency and 9.64% had 50% to 

79.99%’separation efficiency. In the third class areas, 14.77% of the 

respondents had 100% separation efficiency, 76.13% had 80% to 

99.99%separation efficiency, 7.10% had 50% to 79.99% separation efficiency 

and 1.94% had less than 50% separation efficiency. For the waste in the 

polythene bag designated for non-biodegradable in the first class residential 

area, 4.5 0% of the respondent had 100% separation efficiency, 51.43%had 

80% to 99.99% separation efficiency,39.29% had 50% to 79.99% separation 

efficiency and 4.28% had less than 50% separation efficiency. In the second 

class, 16.47% of the respondent had 100%separation efficiency, 53.53%had 

80% to 99.99% separation efficiency, 26.47% had5O% to 79.99% separation 

efficiency and 3.53%had less than 50%separation efficiency. In the third class, 

3.23% of the respondent had 100% separation efficiency, 74.84% had 80% to 

99.99% separation efficiency, 19.35% had 50%to 79.99% separation 

efficiency and 2.58%had less than 50%separation efficiency. From the result, 

it shows that less than 5%of the respondents had less than 50%separation 

efficiency.  

 

Willingness of the People to participate in Waste Separation  

Table 4.4: General Knowledge on Waste and Waste Separation  

Items  Numbers of 

respondent 

Percentage 

% 

Have you heard or seen waste being separated? 

Yes  57 61.29 

No  36 38.71 

Are you willing to separate your waste? 

Yes  67 72.04 

No  26 27.96 

Have you heard or seen waste recycling? 

Yes  86 92.47 
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No 7 7.53 

If recycling center is established would you send waste for recycling?  

Yes  72 77.42 

No  21 22.58 

Would you accept concept of home composting?  

Yes  69 74.19 

No  24 25.81 

Would you buy an extra bin for home composting? 

Yes  43 46.24 

No  50 53.76 

Source: Field Survey 2019 

 

Source separation programs need high participation rate of the people and a 

guaranteed participation is difficult to measure since what people say they 

will do and what they actually do may not be the same: The willingness to 

separate waste at source may not reflect in the actual separation of the waste 

at source. The willingness of households to separate waste at source on 

average was 71.4%, 79.4% and 64.5% for first, second and third class areas 

respectively. This is consistent with research by Anarfi (2013), who recorded 

73.3% and 86.7% for the low and middle income groups, respectively. It is 

also consistent with work by Asase and Oduro-Kwarteng(20 10), who 

reported that over 70% of respondents in their study area were willing to 

separate their household waste at source. The results from other researchers 

have also confirmed the high willingness to separate household waste in 

Nigeria (Asase and Oduro-Kwarteng, 2010). Respondents from the third class 

had the lowest response in terms of willingness to separate waste at source 

and the explanation may be because they did not believe initially the 

collection and disposal of their waste from their residence will totally come at 

no cost to them.The separation efficiency achieved for separating waste at 

source for the study was 95.70%, 90.86% and 91.32% for the first, second and 

third class respectively for the polythene bag designated for biodegradable 

while that for the non-biodegradables was 79.76%, 84.65% and 85.85%. This 

indicates that the numbers of households who were willing to separate at 

source and those who actually participated in the source separation were 

different. The willingness was much lower than what was actually separated 

at source. The high percentage of people achieving a good separation was 
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probably due to the explanation given to them on the benefits of source 

separation to the existing solid waste management system in the area. The 

level of separation efficiency achieved by the third class residents considering 

their prior knowledge of separation (41.9%) and the willingness to separate 

waste (64.5%)may be because they have problems with managing their waste 

especially disposal. The much lower separation efficiency achieved in the bag 

designated for non-biodegradable may be because some amount of food 

waste was left in the packaging. 

The results from the questionnaire and field survey suggest that a culture of 

waste segregation does not exist in the study area. However, there were a high 

number of residents (72.04%) who were willing to separate their waste. This 

indicates a desire for access to other disposal options in the community, like 

recycling (77.42% of respondents are willing to send waste for recycling) and 

composting (74.19% of respondents are willing to accept the concept of home 

composting).  

 

Per Capita Waste Generation 

Table 4.5: Average per Capita Waste Generation by Class of Residential Area  

SN  SIZE  Abacha Road  SIZE  .Jogodo  SIZE  Adokasa   
Average  

 
Average  

 
Average  

1  6  1.12  7  0.38  9 0.56 

2  6  1.14  3  0.82  6 0.82  

3  4  0.97  6  0.54  6 0.74 

4  6  0.71  5  0.54  10  0.26  

5  3  1.02  3  0.9  10  0.62  

6  5  0.60  5  0.5  5  0.4  

7  6  0.75  9  0.34  
 

0.82  

8  5  1.33  10  0.14  3  1.12  

9  8  0.38  4  1.08  4  0.78  

10  4  1.29  5  0.8  
 

0.74 

11  8  0.39  3  1.  5  0.58  

12  6  0.80  8  0.32  5  0.68  

13  7  0.53  4  0.68  2  1.44  

14  6  0.73  4  0.78  2 1.44 

15  8  0.63  6  0.58  8  0.48  

16  14  0.21  5  0.76  5  0.36  
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17  9  0.61  11  0.26  6  0.36 

18  9  0.39  4  0.84  4  0.56 

19  6  0.84  4  0.78  3  0.58  

20 5 0.60  5 0.74 6 0.58 

21  5  0.61  5  0.56  5  0.86  

22  4  1.19  2  1.48  4  0.56 

23  4  0.88  6  0.74  6  0.56  

24  6  0.52  4  0.76  8  2.1  

25  7  0.46  8  0.34  2  2.3 

26  7  0.86  5  0.48  6  0.52  

27  5  1.35  2  1.36  12  0.36  

28  9  0.74  6  0.58  7  
 

29  
 

0.38  9  0.64  6  
 

30  
 

0.68  5  0.22  16  
 

31  
 

0.74  4  0.64  6  
 

32  
 

0.36  10  
   

33 
 

0.3  15  
   

34  
 

0.74  4  
  

 

Average  
 

0.76 
  

0.66 0.69 

Source: Field Data Analysis 2019  

 

The total daily per capita generation rates show the first class areas having a 

higher rate of 0.76 compared to the second and third class which had 

generation rates ofO.66 and 0.69 respectively. The average for the three 

classes was 0.70, which is similar to the per capita generation of 0.75 kg/ca 

for metropolitan and municipal areas (Anon, 2010). This is above the 

estimated national average of 0.5 kg per capita per day (Mensah and Larbi, 

2005). This result is in line with global trends for developing countries which 

also indicate an increase in MSW generation rate with improving economic 

conditions (Gomez et al., 2009). In the city of Kitwe, Zambia, the daily per 

capita generation in the year 2003 for low, medium and high income areas 

was 0.40, 0.60 and 0.68 kg per day respectively but our present study was 

0.69, 0.66 and 0.76 for low, medium and high income areas respectively. 

Developed countries normally produce more solid waste per capita (0.7 -1.8 

kg/d) compared to middle income or developing countries (0.5 -0.9 kg/d). 

Nigeria and for that matter GKUA fails in the middle income category. This 
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rate is much lower than those reported for some developed or high income 

countries like the US (1.98 kg), Canada (1.64 kg), Japan (1.22 kg) and 

Germany (1.15 kg), but slightly higher than those found in developing 

economies like India (0.41 kg) and Yemen (0.45 kg). The ANOVA test of per 

capita waste generation rate among the three classes indicates that, there is 

significant difference among the three classes of per capita waste generated 

over the period. The ANOVA test produced an F-statistic of 0.05 and p-value 

0.96, which means that the differences between the classes are significant at 

5% significance level.  

 

Table 4.6 ANOVA Test for Difference in Per Capital Waste Generation of the 

Three Residential Classes 

Source Of Variation  SS df MS F P-

value 

F crit 

Between groups 12599.69 2 6299.84 0.05 0.96 3.14 

Within groups 8669101.64 63 137604.79    

Total  8681701.33 65     

 

Table 4.7: Relationship between Income Level and Per Capita Waste 

Generation  

AVERAGE WASTE PER CAPITAL  Abacha Road  Jogodo  Adokasa 

Abacha Road  -0.0082 * * 

Jogodo  * -

0.1838 

* 

Adokasa  * * -0.0177 

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

 

The results show that the higher the income level the lower the per capita 
generation of waste per weight generated. However, the correlation variables 
can be considered as a weak effect therefore no or negligible relationship or a 
non-significant correlation exist between the income level and per capita 
waste generation. This data confirms that: in general, a direct correlation 
exists between the economic status of a country and its HSW generation rate 
in urban areas (Bemache-PereZ et al., 2001). In this study, the per capita waste 
generation was negatively correlated with income levels, that is, as income 
levels rise, the amount of waste generated reduces (Aisa, 2013). This is 
because most households purchase cheap inferior items that do not last and 
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have to be discarded in a relatively shorter time. If the income levels are high, 
people tend to buy quality and durable products that last long. It might also 
have happened due to number of households, getting food items from outside 
and reusing some types of waste. Most of the people living in the study area 
especially those in the first class are government servant's employees in 
private company or NGO/ labours Student's. These people have their 
breakfast/lunch outside the home. This activity reduces waste generation in 
their homes, therefore reducing waste generation.  
 

Table 4.8: Relationship of Per Capita Daily Waste Generation to Households 

size  

Average 

Wastepercapita  

Abacha Roadllse JogodoHse size  AdokasaHse size  

*  

AbachaRoadavr  -0.711  *  
 

Jogodoavr  *  -0.825  *  

Adokasaavr  *  *  -0.706  

Table 4.8 shows there is a strong negative relationship between household 
size and per capita generation of waste in the area. This means that as 
household size increase the per capita (kg/day) waste generation decreases. 
Jenkins (1993), Qdaiset al. (1997), Bolaane and Au, (2004) and Ojeda-Benitez 
et al. (2008), have shown that as the number of household members 
increases, waste generation per capita decreases. Thus, the larger the 
household size, the smaller the daily per capita waste generation. The reason 
for this may be attributed to households’ social and economic activities. In the 
household survey it was observed that, waste from business activities taking 
place at households were mixed with the waste produced from domestic 
activities. Per capita daily waste generation may not be dependent on 
household’s size as there were variations in household size during the study 
period. Relatives and friends moved in and out during the study period, 
owning to October and November which are preparatory months for 
Christmas festivities. Furthermore, increased population increases demand 
and minimizes wastage.  
 

SUMMARY, CONCLUSION ANDRECOMMENDATIONS 
Summary of Findings 
This study characterized and quantified municipal solid waste generation in 
Greater Karu Urban Area, Nasarawa State. Three classes of residential areas 
based on socioeconomic status were purposively selected and used for the 
study. A total of 93 households were sampled from the three residential areas 
and educated on the purpose of the study as well as the need for participation. 
Waste generated by the households were collected and sorted with heir help 
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for a period of five weeks and the data were used for further analysis. The 
study found that the household generated waste in the study area include 
biodegradables (food, yard and wood wastes) and non-biodegradables (paper 
and cardboards, plastics, metals, glass, leather and rubber, textiles, inert and 
miscellaneous wastes). The percentage composition of biodegradables were 
highest for all three areas and Leather and rubber had the lowest composition 
for Abacha Road while glass had the lowest by weight for both Jogodo and 
Adokasa. The third class residential area had high amount of Inert and 
miscellaneous materials, while the first and second classes had their waste 
stream made up of more biodegradables than non-biodegradables. The 
separation efficiency achieved for separating waste at source for the study 
was95.70%, 90.86% and 91.32% for the first, second and third class 
respectively for the polythene bag designated for biodegradable while that for 
the non-biodegradables was79.76%, 84.65% and 85.85%. Much lower 
separation efficiency was achieved in the bag designated for non- 
biodegradable than that for biodegradables. There were a high number of 
residents (72.04%) who were willing to separate their waste and this 
indicated a desire for access to other disposal options in the community like 
recycling (77.42% of respondents are willing to send waste for recycling) and 
composting (74.19% of respondents are willing to accept the concept of home 
composting).The average daily per capita waste generation for the three 
residential areas was 0.70. The total daily per capita generation rates show 
the first class areas having a higher rate of 0.76 compared to the second and 
third class which had a generation rate of0.66 and 0.69. There was no 
statistically significant difference between the average daily per capita wastes 
generated by each of the three areas. A week negative correlation exist 
between daily per capita waste generation in the areas while a strong negative 
correlation exist between household size and daily per capita waste 
generation. 
 
Conclusion  
Household waste within Greater Karu Urban Area were mainly food, yard 
waste, wood, paper and cardboard, plastics, glass, textiles, Leather and rubber 
and metals. Biodegradables from all the three socioeconomic groups were 
over 60% and plastics 11.74%.Solid waste within the study area had an 
average recyclable and compostable content of8l.65%. Only 18.35%of the 
waste may end up at the formal disposal site if appropriate recycling and 
composting measures are instituted. Waste separation was not being 
practiced in the metropolis. There was a general willingness among the 
inhabitants of the metropolis to separate waste at source. The average per 
capita waste generation for GKUA was 0.70 kg/ca/day, at all the three socio-
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economic levels, with the highest waste generation recorded in households 
within the first class residential areas.  
 

Recommendation  
i. Education of people in the study area on the need to separate waste 

through public enlightenment and awareness in the media (radio, 

television and newspaper since most of the respondents had heard 

about separation through these media), schools, churches, mosques, 

community associations, traders and transporters unions and use of 

traditional rulers should be carried out by the Karu Local Government 

Area Authorities. 

ii. It is recommended that home composting facilities (with low or no cost 

to the household as only 46.24% of the respondents were willing to buy 

bin for composting) be established for households to encourage home 

composting within the community, and private firms should be 

involved for efficient and effective solid waste management in the area. 

iii. With the purpose of improving the current waste management system 

and having the information presented here regarding the composition 

of household solid waste (HSW) and municipal solid waste (MSW), it is 

recommended to conduct an analysis and assessment of the potential 

treatment options for the non-biodegradable in the waste stream of 

GKUA, with a market oriented approach.  

iv. Efforts should be devoted to obtain better estimates of the generation 

rates and composition of non-household waste (they do end up in the 

landfills as well and have valuable materials). In this study, an adequate 

and statistically valid characterization of HSW was made. However, the 

other sources contributing to MSW were not examined.  

Further studies particularly focusing on these aspects might be worthwhile to 
possibly increase the amount of recyclables. To enhance the sustainability of 
SWM, it is recommended that public awareness, funding, expertise; 
equipment and facilities as well as other provisions that are currently lacking 
or inappropriate must be provided. Furthermore, since the envisaged SWM 
practices call for some behavioral changes, there is a need for community 
participation on related issues.  
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