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Abstract:

There have been inadequacies in Solid Waste Management by Municipal authorities in developing countries and Nigeria
is a good example. As the country’s population has witnessed an explosion, so also has the goods and commodities
consumed and waste produced. This inadequacy has a negative effect on the environment. Improper management of
wastes lead to air, water and land pollution and these, pose serious health risk to the population. Municipal authorities
have not been able to solely manage this problem hence, the call for more hands and participation bystakeholders. This
paper investigates the inadequacies of municipal authorities and the possibility of the effectiveness of educational
programs. The aim of this study was to determine the level of awareness and knowledge of Waste Management among
secondary school students using questionnaire survey and also recommend potential remedies to the current challenge.
Results revealed that there is 16% level of environmental education among secondary schools pupils and the
predominant way of disposing Solid Waste in most homes is by burning.
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1. Introduction

1.1. Solid Waste Management

Solid Waste comprise of disposed food leftovers, used bottles and cans, garden wastes etc. (Haghi, 2010) and the
1989 Basel Conference defined waste as any substance or object which is supposed to be disposed. According to
WorldAtlas (2018), Nigeria is has the largest and the fastest growing population in Africa. Solid waste cannot be
eliminated realistically speaking, therefore, the focus should be on the effective Management of it. If not properly managed,
Solid Waste can pose a major risk to human and environmental health. Municipal Waste Management has proven to be
inadequate, catastrophe looms if private stakeholders do not come in to salvage the situation.
Daily human activities create waste but the real issue is not the creation of it but how it is handled, managed or disposed;
this will have a significant effect on the wellbeing of the people and the environment (Zurbrugg 2003). For Waste
Management to be effective, a holistic approach needs to be adopted. The current scheme and system adopted by the
government is one that is from the top down which should rather be from the ground up. In the current system the
government takes on the burden of managing the wastes of every household. This is good but not efficient because over
time, the people have come to assume that Waste management is solely the government’s duty. For an efficient and
effective SWM, the problem has to be tackled from the individual level. Everyone, every household must be actively
involved and private Waste management must be engaged.

This leads us to investigating the behavior and attitude of individuals towards SWM. The right and positive attitude is
necessary for an upward push in the quest for effective SWM and to achieve this, education in any form
(talks/lectures/awareness/sensitizations) is necessary. A change in the behavior and attitude of people to SWM is the first
step. Behavioral and attitudinal change can be bestachieved through education programs with reward systems. Attitudinal
and behavioral changes that are rewarded are more likely to be repeated and incorporated into daily routines and
lifestyles (Curzon, 2003).Waste Management in Nigeria is still poor especially as there are little or no data of amounts of
waste generated, what constitutes the bulk of the wastes, the collection techniques and disposal of toxic and harmful
waste. That lack of environmental education in forms of teachings and awareness about SWM and ignorance of the harmful
effects on man and the environment has further complicated the problem.

1.2. Current Situation and Challenges
The increasing awareness and consciousness that most environmental challenges are a result of daily decisions of
ordinary people as opposed to being solely the fault of corporations and governments is awakening a majority to the fact
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that we all have a role to play in environmental management and sustainability. To surmount these environmental
challenges especially one of Solid waste generated, the solution will be attitudinal which starts with the right information,
awareness and knowledge of the best practices (Barr, 2017).

In developing countries, Solid Waste Management is becoming increasingly difficult as it is in most cases solely
managed by Municipal authorities, only little amounts of generated wastes is collected and the rest are burned or dumped
in any available space in the environment. (Ahmed and Ali, 2004; Scheinberg, Wilson, and Rodic-Wiersma, 2010; Wilson,
Rodic, Scheinberg, Velis, and Alabaster, 2012).0ne of the reasons for this difficulty is technological advancement and
modernization. A skyrocketing economic growth has been witnessed in the 21st century and this economy growth coupled
with global population increase has significantly contributed to the amount of waste generated (Ziadat and Mott, 2005).
These waste generated as a result of increased consumption of resources can be very harmful to human and
environmental health (Frosch, 1996).

There is inadequate data on Solid Wastes in most developing nations and this must be address. According to Rada
et al (2018), there is need for a proper system of data generation year after year for each area where there is Municipal
waste management.

Important to note also are the other effects of improper SWM which include; blockage of drainages which
encourage flooding, discarded waste serving as breeding grounds for disease vectors (UNDP, 2007). In the end, the people
who have left it all to government authorities to manage their waste end up bearing the consequences.
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Figure 1: Solid Waste Disposed on the Streets

Also, food waste management is gradually becoming a serious challenge in developing nations, it poses itself as a
threat to sustainable development. As a result of the inadequate and inefficient food waste management systems on-
ground in most developing countries, these countries are left to deal with sanitary and environmental problems (Thi et al,
2015). The idea of compost to manage food waste has not yet been fully adopted in developing countries.

1.3. Objectives
The objectives of this paper are the following
e To find out if there is any form of environmental and waste management education at the secondary school
stage/level.
e Todetermine the level of involvement of private waste collectors in SWM
e Todetermine the most common way households dispose their solid wastes

2. Methodology

2.1. Research Design
A self-designed questionnaire was used to assess the level of environmental education in academic curriculums
across schools and to also determine the level of involvement of private stakeholders in Waste Management and finally to
determine the predominant method of Waste Management in most households.Some of the questions for which answers
are been sought are:
e Have you ever been taught in school as a subject or topic or in passing about Waste Management?
o What waste disposal system do you engage at home?
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e Have you ever encountered any awareness on Waste Management?
e Do you engage the services of private waste collectors asides the government provided scheme?
e Isitokay to burn plastics in the environment?

2.2. Sample
The sample of this research were 100 senior secondary school students from major public secondary schools in
Ondo (Akure) and EKiti (Ado) states respectively.

2.3. Data Analysis
Data analysis was done using Statistical Package for Social Sciences (SPSS).

3. Results and Discussion

Important to note is the reason behind the choice of the sample population. The pupils from public secondary
schools were chosen because these ones still lived with their parents and siblings and would be able to provide accurate
answers/responses. Also, the sample areas are dominated by government workers who might be too busy and unavailable
to give us the required information. In these areas, majority of the household send their kids to school at least to a
minimum level of completing senior secondary and the public schools are especially cheap and affordable for the
households who are not so financially buoyant. This explains the choice of population sampled for this study.

3.1. Level of Education and Awareness on Solid Waste Management in School Students

Frequency Percent Valid Cumulative
Percent Percent
Yes 16 16.0 16.0 16.0
No 84 84.0 84.0 100.0
Total 100 100.0 100.0

Table 1: Showing Students Taught Waste Management or Related Topics

According to the survey analysis, Table 1 reveals that only sixteen percent of the students have any knowledge of
Solid Waste Management and the proper practices. The bulk and majority of students do not have any knowledge of Solid
Waste Management and this, will adversely affect the quest for effective Solid Waste Management as these students in
their respective households are responsible for cleaning and waste disposal.

Educational Level Yes No Total
Senior Secondary 1 1 19 20
Senior Secondary 2 0 33 33
Senior Secondary 3 15 32 47
Total 16 84 100

Table 2: Educational Level at Which Waste Management Is Taught in Schools

Also, important to note is the fact that the majority of those who have knowledge of Solid Waste Management are
those in Senior Secondary 3 as shown in Table 2. The students learn about Waste Management for a very short period of
time when they are about to finish secondary education and leave their households for the university. This short period
doesn't allow for conversion of knowledge and education into action for proper Waste handling and management in
households.

3.2. Level of Private Sector Involvement in Solid Waste Management

Frequency | Percent Valid Cumulative
Percent Percent
Yes 33 33.0 33.0 33.0
No 67 67.0 67.0 100.0
Total 100 100.0 100.0

Table 3: Access to Waste Collector Aside Government

It is generally agreed that for there to be effective SWM, the private sector has to be involved. Table 3 revealed
that there is a substantial level of involvement by the private sector in SWM in these areas. It showed that 33 percent of
the households engaged the services of other Waste Management Companies asides the government’s scheme. This is a
step in the right direction, with greater level of involvement and participation by the private sector, there will be a
significant improvement with the current challenge faced with regards to waste generation.
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3.3. Most Common Method of Household Waste Disposal

Frequency Percent Valid Percent Cumulative Percent

Valid Burning 61 61.0 61.0 61.0

Burying 22 220 220 83.0

Dumping in 2 20 20 85.0
gutters/waterways

Government Waste 3 30 30 88.0

Management Scheme
Dumpsites 12 12.0 12.0 100.0
Total 100 100.0 100.0

Table 4: Waste Disposal Method Engaged at Home

Table 4 reveals that most households in the study area engaged in burning of solid wastes as a means of disposal.
This practice poses a great risk to human and environmental health as it leads to air pollution which apart from its ability
to cause respiratory problems also adds to the Carbon dioxide and monoxide in the atmosphere thereby increasing the
rates of Global warming and Climate change by depleting the ozone layer. The reason most households burn their
household wastes is because Government Waste Management workers come to collect waste from most households
weekly rather than daily. Most households choose to burn these wastes rather than stockpile it and litter the environment.
Also, alarming is the fact that the survey revealed that most student consider it okay to burn plastics as shown in Table 5.
This reveals there is little or no knowledge about its harmful effects of this practice on the environment and human health.
Environmental education and awareness is a way out.

Frequency Percent Valid Percent Cumulative Percent
Strongly Agree 75 75.0 75.0 75.0
Agree 25 25.0 25.0 100.0
Total 100 100.0 100.0

Table 5: Dispose Plastic Waste by Burning

Burning of plastic in an open space is a major source of air pollution. Usually, Solid Waste containing up to 12% of
plastics is burnt, releasing harmful gases like Furans, Mercury, Dioxins and Polychlorinated Biphenyls into the
atmosphere. Combustion of Poly Vinyl Chloride releases very dangerous halogens causing air pollution. These harmful
gases released into the atmosphere constitute a serious threat to animal, human and vegetative health and wellbeing
(Verma et al, 2016).

Plastic, currently one of the most preferred choice in the industrial sector poses serious danger to the
environment and the human consumers who make use of it. It poses serious risk both directly and indirectly and exposure
to chemicals contained in plastics during usage are connected with chronic health problems such as cancers, birth defects,
endocrine disruption etc. Encouraging alternatives to plastics and also proper disposal of it requires urgent attention to
avoid future catastrophe (Ansari et al, 2017).

It should be noted that the reason behind the choice of sample population is that these category of Secondary
School students still live with their parents and it was easier for survey to be conducted among them rather than the busy
parents. These areas (Akure/Ado) have civil service as the predominant occupation. An attempt was made to get parents
to fill out questionnaires but most complained of being too busy.

Relating Table 1 to Table 4 which shows students taught about waste management and those who agree it is okay
to burn plastics. The reason for the responses regarding burning of plastics (in Table 5) is because of the level of education
or awareness about proper and safe environmental practices (in Table 1) which is very low. This shows the dangerous
effect ignorance can have on the society, especially ignorance on safe environmental practices.

4. Recommendation and Conclusion

The survey revealed a huge gap between the level of awareness/education of the people on SWM and the level of
awareness and education they should have. The gap can easily be bridged by an introduction of environmental education
into the curriculum at the secondary school level. The reason for opting for its introduction at the secondary school level is
because after the secondary school education, individuals go to the universities to study specialized courses and so, may
never come across the needed basic environmental education/awareness.

The government needs to do more with regards to awareness on environmental issues. The government must
take on the responsibility of educating the general public through posters, rallies, and mass media on SWM and
environmental protection. The people need to be educated on the several ways to minimize or reduce waste. Familiarizing
individuals and households with the hierarchy of waste minimization approaches by May and Flannery (1995) will go a
long way. Once the people are aware of the consequences of waste in the environment and have been educated on
measures to combat and reduce it, they complement the efforts of the municipal authorities.
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Figure 2: Solid Waste Management Hierarchies (UNEP, 2005 and EPA, 2006)

To further enhance Solid Waste Management, the government should adopt a Community-based approach in
addressing the challenge. The people should be a part of the project, they should view is as their responsibility and as a
way to improve their standard of living. The people should be made to watch and monitor each other. They should also be
educated on recycling and reuse. This, will improve waste handling.

The role of environmental education is to create a positive change in the attitude of the people towards solid
waste management. Without environmental education, more time and resources will be committed to SWM in futility.
Future research and studies will look into ways to convert waste to energy for the benefit and use of the society. More
awareness in this regard should be done. The solutions of Solid Waste management should not only be environmentally
sustainable but also cost-efficient and socially acceptable (Malinauskaiteet al, 2017).

Also, research should be directed at solutions like Composting, especially for household organic wastes because it
is not a common practice in developing nations as a result of the low economic impact projected and the environmental
challenges that may be engendered from the mismanagement of compost quality. There is an absence of product standards
and a criteria of compost quality to control its market and usage. For the purpose of encouraging public interest and
confidence in compost making as a food waste management technique especially, a well carried out assessment of
economic system has to be done to help choose a reasonable and affordable price for it (Van Fan et al, 2016).
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