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ABSTRACT
This research examines municipal waste management in Agboyi Ketu LCDA of Lagos State. The study was propelled in view of the inadequate municipal solid waste management in the area. The major objective of the study is to find out the amount of waste generated daily in the area. In addition, it is also concerned with identifying the types of waste mostly generated in the area, the methods of municipal solid waste management practiced in the area and also to identify the environmental problems resulting from the methods practiced in the area. 20 streets were randomly selected from the study area, 103 households were randomly picked from houses that were selected from each of the 20 street using systematic sampling method. Structured questionnaire was administered in each of the one hundred and three (103) selected houses. Also measurement of daily generated waste was taken in each of the houses. The study was carried out using primary and secondary methods of gathering data. Findings from the study reveal that about 2.5kg of waste is generated per street in the study area. The major component of resident’s waste is food remains and paper. The predominant method of waste management used in the area is government services i.e. the LAWMA trucks and most of the residents do not experience environmental problems from using this method. The study concluded that in order to upgrade municipal waste management in the study area some measure should be put in place, these include; the adoption of the 4Rs of resource management and these are: Reduce, Reuse, Recycle and Restoration of damaged resources of Environment, so that waste can be turned to wealth, and also there should be awareness programmes organized by government to educate people on proper waste management.

Keywords: Solid waste, management, municipal, evaluation, and Lagos - Nigeria

INTRODUCTION
The concentration of large numbers of people at a particular location increases the activities which consume a lot of resources and thereby creating a lot of waste for the environment to deal with. It now boils down to how well this waste can be managed in such a way that resident will not be harmed and the environment will not be adversely affected (Oyelola, 2008). The amount of resources consumed and the residues produce per capita happens to increase steadily as people’s per capita income increases (Adeyemi et al., 2001 and Oyelola, 2008). Proper management of Municipal Solid Waste (MSW) is therefore needed (Chifamba, 2007). This will make urban residents live a healthy life and also improve city/communities sustainability and livelihoods. The technologies associated with the generation (including source reduction), on-site handling and storage, collection, transfer and transportation, processing, and disposal are processes involved in a functioning solid waste management. These processes have to be carried out within existing legal, social, and environmental guidelines that protect the health of people as well as seeing to it that the environment is beautiful and safe  (Salvato et al., 2003).


Today most cities managers across the globe have embraced and are practicing the concept of sustainable municipal solid waste management. Conversely, since there are differences in the social and economic situation of various countries as observed in their consumption pattern, technological development levels, and the likes, different approaches to solid waste management have therefore been chosen by municipalities in different countries as in the case of Lagos, Nigeria. These approaches include the use of landfill, the promotion of recycling and recovery. Countries with large population or with rapid population increase have chosen to use the method of preventing of Municipal Solid Waste, promotion of reuse, recycling and recovery. Reason being that large population causes increase pressure on the environment and decreasing landfill capacity (Buttol et al., 2007; Banar et al., 2009).


A typical example of a country that adopted some of these measures is Japan. In the late 1990s and early 2000s, various recycling laws were enacted, including the “Containers and Packaging Law”, the “Electric and Household Appliances Recycling Law”, the “Food Recycling Law”, the “Automobile Recycling Act”, and the “Construction Material Recycling Act” (Okuda and Thomson, 2007). In developed countries, per capita waste generation has increased nearly three folds over the last two decades (Euiyoung and Sunghan, 2002; Edema et al., 2012). This is about five or six times higher than that of developing countries. Currently, population is on the increase in developing countries and gradually living standards are also coming up. The resultant effect is that  waste generation is rapidly increasing and if the trend continues, the world may witness about five – fold increase in waste generation by the year 2025 (Euiyoung and Sunghan, 2002).


Lagos States happens to be the commercial nerve of the country. It has a land area of about 3600 square km and has a population of about 9 million as at 2006 Nigerian Census. About 70% of the total number of industries in Nigeria is located in this same ‘small Lagos’ which has a population density of 4000 person per square kilometer. Looking at the statistics above and considering the fact that Nigeria is a developing country, like most developing countries in the world, the government is more engrossed in providing the basic survival needs of its citizens before channeling resources into other areas such waste management. In Lagos state solid wastes management are mainly via landfill. This is because landfill is the simplest, cheapest and most cost-effective method of disposing of waste (Barrett and Lawler, 1995; Adejobi and Olorunnimbe, 2012). The total volume of municipal solid waste is still increasing but notwithstanding the proportion to landfill may decrease in future with the advancement in technology of converting waste to wealth.

Problem Definition

Government of many African countries happens to be going through a tough time trying to manage their solid waste. The good thing is that today, the government and also the people, are to a considerable level informed about the dangers involved in not managing waste adequately well or not managing it at all. Since most African countries especially those of sub Saharan Africa of which Nigeria is part of, appear to fall in the range of developing countries; these countries are largely characterized by poverty, poor technological development, and are barely able to fully tap into the economic resources they have due to a lot of limiting factors.


Nigeria of course has policies on environment including the Policies on Environmental Sanitation, Municipal and Agricultural Wastes (Adedayo, 2000; Iriruaga, 2012). These policies are fragmented and make matters worse as a result of poor implementation. Government has also done very well by organizing public enlightenment programs (e.g. monthly environmental sanitation) but these programs have lacked the needed coverage, intensity and continuity to correct the unconcerned attitude of the public toward the environment. Nigerians unfortunately, carry the mindset that the government is absolutely responsible for any problem pertaining to environment and thereby most people put up a lackadaisical attitude toward playing their part in protecting the environment. Also activities of State Environmental Agencies have been held back by poor funding, inadequate facilities and human resources, inappropriate technology, and an inequitable taxation system (Agunwamba, 1998)


The population of Lagos is about 17 million (LBS, 2013), and this is a situation where about 0.5kg of waste is generated by an average individual daily in developing country such as Nigeria (Babayemi, 2009). Waste management should therefore occupy priority position in Lagos, because of the multiplier effects it will have. 


Based on the aforementioned problems, this study evaluates municipal solid waste management in the Agboyi-Ketu Local Council Development Area of Lagos State using social survey and mapping techniques. The study objectives to achieve the stated aim are to: (i) examine the types of waste generated in the area, (ii) evaluate the volume of waste generated by a household per day in the area, (iii) identify and assess the methods of municipal solid waste management in the area, and (iv) identify the current environmental problems resulting from municipal solid waste management practices in the selected area.

STUDY AREA

Geographically, Agboyi-Ketu LCDA lies in the Northern part of Lagos state and lies approximately on longitude 3°20'00"E and 3°27'30"E and latitude 6°31'00"N and 6°37'00"N (Fig. 1), and covers an area of about 32.715693km2. It extends over the following towns; Alapere, Kosofe, Ogudu, and some parts of Ojota. The Agboyi-Ketu LCDA is surrounded by Ikosi Isheri LCDA to the North, Ikorodu West to the North - East, Lagos Lagoon to the South - East, Bariga to the South - West, Kosofe to the West, and Onigbongbo LCDA to the North - West.
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METHODOLOGY  
The datasets used for this study were obtained from two major sources: primary and secondary sources. The primary data comprises structured interview, questionnaire, field observation and measurements while Secondary data involves consultation of literature such as books, journal, papers, records from government agencies, internet, maps etc. The instruments used in collecting the datasets include the following: 

i. Personal observation: This exercise includes field observations and taking of photographs and to ascertain the scenery of the area and the ways solid waste is disposed in the area.

ii. Questionnaire: Systematic sampling technique was used to select 103 houses from the study area. A questionnaire designed based on the study objectives, was administered to each of the households. The questionnaire was classified into two sections. Section A used to collect personal information about the respondents such as age, sex, level of education, marital status etc while section B was used to collect information on the opinion of the respondents on Municipal Solid Waste generation and management

iii. Interview: Oral interview were also conducted to gather information on the municipal waste management practices adopted in area. The respondents were encouraged to relate in their own terms, express their opinion about such practices. 

iv. Field measurement: Measurements were taken using a spring scale to get the weight of daily waste generation for each of the selected households that makes up the study sample (Plates 1 – 4). 

Data on the quantity of waste generated daily were collected with the use of a spring scale. There are 502 road networks in the study area (GCLME, 2012) (Table 1).  A sample of 20 streets was randomly selected from the list of all 502 road networks based on the extent of the area. There is an average of 28 houses on each road (eqn. 1). This figure was obtained by summing up the total number of houses on these 20 streets and dividing it by 20.
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Houses that made up the sample were selected through systematic sampling from each street by picking the first at random, followed by every 5th house afterward. Questionnaire was administered to a person above the age of 18 in each of the selected houses. Below is a table of the selected streets and number of houses per street.

Table 1: A List of Selected Streets and number of selected houses

	S/n
	Name of street 
	Number of houses
	Number of selected houses

	1 
	 Oladele Fagunle
	11
	2

	2 
	 Moshalashi
	38
	7

	3 
	 Oriola
	21
	4

	4 
	 Sofunwa
	18
	3

	5 
	 Kukoyi
	28
	5

	6
	 Opeloyeru
	31
	6

	7 
	 Agoowu
	31
	6

	8 
	 Olokodan
	34
	6

	9
	 Ligali
	21
	4

	10 
	 Alhaji Abass
	42
	8

	11
	 Ayinde Ade
	30
	6

	12  
	 Ogunsowobo
	39
	7

	13 
	 Oladele
	9
	1

	14
	 Bakari Makinde
	49
	9

	15
	 Balogun Ilawe
	34
	6

	16
	 Davies 
	33
	6

	17
	 Olawale
	26
	5

	18
	 Abeokuta
	27
	5

	19
	  Abayomi
	20
	4

	20
	  Anibaba
	16
	3

	Total
	558
	103


Source: Field survey (2012)
RESULTS
Socio-demographic information

The finding reveals that, of the 103 households sampled, 45 (43.7%) respondents were males and 58 (56.3%) were females. There were more female that responded to the questionnaires than male. Fig. 3 indicates, 26 (25.2%) of respondents fall into the age bracket of 15-20 years, 34 (33.0%) fall within age bracket 21-30, while 24 (23.3%) appear to be between the age of 31-40 years, and 8 (7.8%) are between 41-50 years, and 11 (10.7%) are 51 and above. This shows that most of respondents were youths below the age of 40. The study indicates that 54 (52.4%) of the respondents are married, 48 (46.6%) are single and just 1 (1%) of them is divorced. This shows that a greater part of the respondents are married (Fig. 3).
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As revealed in fig. 4, 62 (60.2%) of the respondents from selected households are accommodated in rooming apartments, 33 (32.0%) live in flats, 7 (6.8%) in bungalows and 1 (1.0%) in duplexes. This reveals the level of urban poor and poverty that characterized the area. Fig. 5 shown that 52 (50.5%) households from the selected streets have between 2-4 persons in a family apartment, 44 (42.7%), 4 (3.9%), and 3 (2.9%) households have between 5-8, 9-12, and 12 persons in a family apartment respectfully. This discloses that the size of most households in the study area range between 2-4 persons and 5-8 persons which depict the levels of housing population congestion in the study area
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 (Field work, 2012)

A total number of 29 (28.2%) of the respondents have university degrees, 13 (12.6%) of them attended Polytechnics while 52 (50.5%) and 3 (2.9%) are Secondary and Primary Schools products. This exposed that the almost half of the sampled population have poor educational background and inhibit their orientation towards modern waste management techniques. As depicted in fig. 6, the occupation of household heads in the area includes unskilled labour, traders, civil servants, self-employed, and corporate works and these accounted for 6 (5.8%), 23 (22.3%), 21 (20.4%), 48 (46.6%), and 5 (4.9%) respectively. This is an indication that majority of the respondents struggle to meet up with daily sustenance and survive via hardship. Fig. 7 revealed that 54 (52.4%) of the respondents live in high density neighbourhoods, 38 (36.9%) in medium density neighbourhoods and 11 (10.7%) of them live in low density neighbourhoods. This is an indication of urban disparity, inequality, and poor infrastucture that characterized developing countries particularly the mega-cities such as Lagos, Nigeria.
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Waste Generation Assessment

The information in table 2 deduced that 86.4% of respondents have papers as part of what comprises their waste, 80.6% of respondents have remnants as part of what makes up their refuse. Only 7 respondents selected glass as part of what their waste is comprised of, no respondent select metal as part of their waste products, 41.7% of respondents selected rubber, leather and textile as part of their waste composition. About 40.8% selected plastic as some of the thing they dispose in to their refuse while only 4(3.9%) respondents selected wood as part of their waste materials. These findings revealed that Agboyi ketu LCDA has a mixed land use with large proportion as residential.

Table 2: List of Waste items Generated 

	
	Yes
	No
	Total

	List of Waste Type Generated
	Frequency
	%
	Frequency
	%
	Frequency
	%

	Paper
	89
	86.4
	14
	13.6
	103
	100

	Food Remains
	83
	80.6
	20
	19.4
	103
	100

	Glass
	7
	6.8
	96
	93.2
	103
	100

	Metal/tins
	0
	0
	103
	100
	103
	100

	Rubber, Leather & Textile
	43
	41.7
	60
	58.3
	103
	100

	Plastic
	42
	40.8
	61
	59.2
	103
	100

	Wood
	4
	3.9
	99
	96.1
	103
	100


Source: Field Work 2012
It can be deduced from table 3 and fig. 8, that average weight of solid waste generated daily for all 20 streets have a close range, for most of the selected Streets, the total weight of waste generated per the selected street is above 11kg and the average waste weight per street for most of the selected Street is above 2kg. This can be attributed to the fact that, most of the residents live in rooming apartments and flats  (Fig. 4) and 50.2% of  the number of people who live in the selected  households range between 2-4 persons and 42.7% range between 5-8 persons (Fig. 5). More so, 52.4% of respondents live in residential neighbourhoods that are high in density with large population, 36.8% live in medium density neighbourhoods. Government made provision of waste bins for some streets such as Alhaja Abass street, while some streets such as Oladele Street had to device means of providing a waste bin through community efforts.

Table 3: Waste Generated Daily per Street

	S/n
	Name of Street
	Number of Houses Per Street
	Total Weight of Waste per selected households per street (in kg)
	Average Waste per Street (in kg)

	1
	Oladele Fagunle
	2
	6
	3

	2
	Moshalashi
	7
	13.5
	2.0

	3
	Oriola
	4
	8.0
	2.0

	4
	Sofunwa
	3
	5
	2.5

	5
	Kukoyi
	5
	13.0
	2.6

	6
	Opeloyeru
	6
	13.5
	2.3

	7
	Ago owu
	6
	15.0
	2.5

	8
	Olokodan
	6
	19.0
	3.2

	9
	Ligali
	4
	8.0
	2.0

	10
	Alhaji Abass
	8
	15.5
	2.0

	11
	Ayinde Ade
	6
	15.0
	2.5

	12
	Ogunsowobo
	7
	16.0
	2.3

	13
	Oladele
	1
	2.5
	2.5

	14
	Bakari Makinde
	9
	22.0
	2.5

	15
	Balogun Ilawe
	6
	14.5
	2.5

	16
	Davies
	6
	12.5
	2.1

	17
	Olawale
	5
	7.5
	1.5

	18
	Abeokuta
	5
	11.0
	2.2

	19
	Abayomi
	4
	4.5
	1.5

	20
	Anibaba
	3
	7.5
	2.5

	
	
	Total = 103
	= 229.5
	= 46.20


Source: Field work (2012)
[image: image6.png]10

52.4%

® Married
H Single

© Divorced

1%

Single

Divorced





From the study it was revealed that residents wish to use the government waste management facilities provided by the Lagos State Waste Management Agency (LAWMA) but they face challenges. The LAWMA waste collector trucks does not come to their area. For example streets like Bakari Makinde, Opeloyeru, Ago owu and Balogun Ilawe are sloppy and have bad terrain. As a result, the LAWMA trucks find it difficult to access such streets. Some of the streets mentioned in table 1 and 3 are close to water bodies. These streets are marshy and slippery therefore, waste collection trucks access becomes impossible. Other streets have terrible road that does not make the area very accessible to LAWMA trucks.

Where accessible by trucks, some respondents claim that trucks come around at times that is not convenient for them, probably they would have gone to work or school and if they placed the refuse in front of their houses for the LAWMA personnel to pick up, they come back to meet the refuse the same way they left it. Some respondents are actually at home when the LAWMA trucks come but they complain that the truck hardly parks for residents to dispose their waste and are not ready to run after the trucks since the trucks are on the move while collecting street waste.
In addition, respondents are of the opinion that the charges (N200 per month) of the LAWMA operators are too expensive and therefore will prefer using other mean e.g. cart pusher which is cheaper relatively to their income. According to them, LAWMA serves bills at every month end for the services not rendered. This has forced to prefer dumping their refuse along the streets (particularly into the drainage channel) that will attract no bill and penalty without considering its environmental implications such as urban flooding. Some of the respondents claimed that LAWMA trucks are not frequent in their area as it may take the operator weeks (once in 3 weeks, once in 2 weeks or once a week) to re-visit. It will be inappropriate to retain refuse for such period before disposing it off.  A typical scenario of such a street is the end of Opeloyeru Street, which is an eye saw as a result of its dirty environment arising from haphazard dumping of refuse into drainage channels and along access road (Plates 4 and 5). 
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Despite all complaints, some of respondents interviewed through questionnaire make use of the LAWMA trucks because it is convenient and affordable.  Notwithstanding, they appeal to LAWMA to be more effective and efficient in carrying out their duties and/or operations. Residents hope for better ways of disposing their solid waste because the number that has their satisfaction level at its maximum is just 22.3% of the sampled population. Obviously 77.7% will appreciate improved methods of solid waste management in their neighborhoods (Fig. 9).
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About 30.1% of respondents think they have waste management problems in their area because Government Agency such as LAWMA is not efficient enough to carry out the task (Fig. 10). They argued that they would have preferred private waste collectors who are more effective but their charges are too expensive. These respondents argued further that the private waste collectors are mainly profit driven firms. Nonetheless, few neighborhoods are kept clean and tiding based on personal commitment despite the numerous waste management challenges faced by residents in the study area.


It was noted in the area that environmental problem is not as serious in where LAWMA trucks patronize compare to area being patronize by cart pusher (Kole-kole). Many respondents attributed noise pollution to LAWMA trucks and officials bells used to alert residents of their arrival. On the other hand, they attributed flooding and outbreak of disease such as malaria and cholera to streets where cart pushers (kole kole) patronized. It is not the cart pusher that are the causes but because the environment is only accessible to the cart pushers. The problems include dirty environment, blockage of drainage channels, untreated residential effluents and indiscriminate of Municipal Solid Waste which prevent through flow of urban waste water. These now resulted to urban flooding and mosquito host in those neighborhoods.   According to Babayemi (2009), Nigeria generates about 0.5kg of solid waste per person per day. The information in the table 2 and 3 is not far from the situation that exists in Agboyi Ketu LCDA. As shown in fig. 5, about 49.5% of respondents live in households that inhabit more than 4 people, therefore, if 5 people live in a household, the amount of waste they will generate will be about 2.5kg (i.e. 0.5kg * 5). 

CONCLUSION
In conclusion it was revealed that municipal solid waste poses a problem to all societies in Countries all over the world but it boils down to how well they can be managed. The more developed a nation becomes, the better its ability of managing waste for sustainable development. Developed nations are at more advantage in this aspect since they are endowed with the technology of waste management at various levels such as storage, collection transportation, transfer, disposal etc. But developing countries of which Nigeria is inclusive don’t have these facilities and are yet to attain the desired level it is suppose to be in terms of municipal solid waste management. Therefore a relationship exists between level of development and waste management.


After examining the findings of the study and the resultant problems of inefficient waste management presently facing Agboyi Ketu LCDA, the underlisted are recommendations to address and/or minimize the problems in order to achieve sustainable waste impacts free environment in the future:
i. The 4Rs (Reduce, Reuse, Recycle and Restoration) resources management should be adopted and applied in the state. The residents should be well-informed about Reduce, Reuse, Recycle and Restoration of waste and keep abreast on how waste can be converted to wealth.

ii. Public awareness and attitudes to waste can affect the whole waste management system. Government should organize programmes aimed at expanding awareness and changing the attitude of people to promote proper municipal solid waste management in the state. 

iii. Governments at Federal, State, and Local levels should properly fund the various agencies responsible for effective and safe municipal solid waste management and put mechanisms in place that will ensuring proper coverage of the entire State, Agboyi Ketu LCDA in particular.

iv. There is need to update existing equipment, re-train staff (skilled and unskilled), more vehicles (particular trucks, tipper, bulldozer and road sweeper) to make the work more reliable, effective, and efficient should be provided. 

v. There is also the need for proper implementation of waste management policy in the state. The policy if well and fully implemented, and adhered to will be a mechanism to improving municipal solid waste management in the entire Lagos State. 
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Plate 1: Researcher taking measurements at Bakari Makinde Street.








�Plate 3: Researcher taking measurements at Oriola Street
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Plate 2: Researcher taking measurements at Davies Street
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Plate 4: Researcher taking measurements at Moshalashi Street
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Fig. 2: Age Distribution of Respondents








� Fig. 3: Marital Status of Respondents
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Fig. 4: Accommodation Type of Households
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 Fig. 5: Persons per family apartment
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Fig. 6: Occupation of Households’ Heads
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Fig. 7: Status of Residential Neighborhood 
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Fig. 8: Road networks Showing Position of Selected Streets and Charts of Total and Average Waste Weight per Street
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Plate 4: Dumping of refuse on Opeloyeru Street
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Plate 5: Dumping of refuse on  Opeloyeru Street 
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Fig. 9: Level of Satisfaction
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Fig. 10: Waste Management Problems
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Figure 4.17: Road Map of Aghoyi Ketu LCDA Showing Position of Selected Streets and
Charts of Total and Average Waste Weight Per Street
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