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Abstract.

Background: Plastic use in various ways has driven its production to be as high as 7.8 billion tonnes in 2015
and as a result of its linear usage that spans acquisition, consumption, and disposal, about 12 billion tonnes of
plastic waste are expected to be discarded by 2025 causing pollution which cities like Ibadan will contend with.
This is owing to the absence of a framework and technology to manage the resulting plastic waste.

Materials and Methods: The study adopted a mixed method and multistage survey approach for the collection
of data from Two Hundred (200) Respondents drawn randomly from households and public spaces like markets
and motor parks, for attitudinal assessment towards sustainable plastic waste disposal practices. The collected
data were statistically analyzed using SPSS for descriptive and inferential analysis.

Results: The study revealed a sizeable proportion of sampled individuals (69%) are willing to embrace clean or
sustainable plastic waste disposal systems compared to 31% that are not willing to embrace sustainable plastic
waste management in the city. Equally, 178(89%) choose to adopt clean plastic waste disposal by storing plastic
waste in a designated place for collectors, and 22(11%) are willing to sell plastic waste to local waste
scavengers. However, the willingness to embrace sustainable plastic waste disposal is influenced by some
factors like educational status, income, age, and gender of the respondents. Of these factors, education is
significant at 0.62 implying education affects waste sorting and separation.

Conclusion:The study recommends regulators come up with a framework that promotes awareness and
involvement of relevant stakeholders like the consumers and recyclers in adopting attitudes like separation and
sorting of waste to sustain schemes like Kerbside and BringSystem for accelerated plastic waste collection.
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I. Introduction

Owing to itsacceptability in every aspect of human existence,plastic production has risen overtime
reaching 7.8 billion tonnes in 2015, their consumption and disposal pattern continue to pose a serious threat to
the environment and human health (United Nations Development Programme, 2019).With plastic consumption
reaching 297.5 million tons, it is anticipated that by 2025, almost 12 billion tons of plastic would be dumped or
disposed, following existing linear model of "take, make, use, and dispose" that is extremely costly to the
environment, the economy, and health (Hameed, et al, 2021; United Nations Development Programme, 2019).
While the rate of plastic manufacture remains constant, the output steadily deteriorates as the wastes that arise
from improper disposal end up polluting the environment (Antonov, 2020)

According to the third report of the Royal Commission on Environmental Pollution in the United
Kingdom published in Appannagari, pollution denotes the introduction of substances or energy into the
environment by man that have the potential to cause risks to human health, damage to living things and
ecological systems, destruction of structures or amenities, or interference with legal uses of the environment
(2017).

This occurs when poorly managed system such as landfills cause either the escape of plastic waste or
the escape of landfill leachates resulting in many effects on the health of ecosystems and humans(Verma et al,
2015). A major challenge of plastic waste is the peculiarity of its production and consumption across various
climes. Inthe UK, several tonnesof plastics to the tune of about 5 million are yearly consumed with just about
one-quarter recycled, and the rest landfilled. In India, about 24 million tonnes are consumed annually of which
5.6 million tonnes get discarded as plastic waste in a similar situation to what obtains in many other lower—
middle-income countries like Nigeria, where a centrally organized waste collection infrastructure is almost
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nonexistent (Alhazmi, Almansour and Aldhafeeri, 2021).This development prompts suggestions, by researchers,
that by 2050, oceans might contain more plastics than fish in terms of weight (Alabi et al. 2019).

In response to the foregoing, plastic waste management can be viewed as a system that has the potential
to create value at each stage of the value chain especially with respect to; fair and decent employment,
sustainable revenue generation, climate and environmental protection benefits (GSMA, 2021). At present,
strategies to collect, sort, incinerate, bury or reuse plastic waste obviously fall short of the ever-growing volume
of plastic waste and as such connotes plastic waste management problem (Barrowclough, 2022). In the
meantime, plastic recycling value chains in LMICs wouldsuffice and will involve a wide range of actors
responsible for segregating, collecting, sorting, aggregating and recycling(GSMA, 2021).

With numerous advantages accruing from plastics sortingand recycling,Kehinde et al, (2020) highlight
importance of recycling as beneficial to construction, architecture, clothing, arts and designs well as being a
means of earnings when collected plastic wastes are sold to the recyclers.In their view, Singh and Trivedi (2020)
adjudged plastic waste recycling is efficient in dealing with plastic waste phenomenon however its effectiveness
is profoundly depended on public awareness, economic viability, and the implementation of public
infrastructures. This prompted Sorme et al (2019) to allude increased recycling of plastic waste to some
underlying factors like waste sorting at household level.Sorting according to them would depend on; social
demographic factors, such as age; economic incentives, waste fees; awareness and knowledge on recycling, and
availability of system for waste collection.Mwanza, Mbohwa, and Telukolaire, (2018) in their view opined
institutionalization of collection scheme is an integral part of plastic recycling and advocating more strategies
aside technology to sustain global resource.

In the meantime, recycling is considered one of the options in the solid waste management hierarchy
capable of reducing the impacts inherent inEnd of Life(EoL) and End of Use(EoU) of plastic products and
instead recycling is deemed a sustainable manufacturing process as recovered plastic wastes are used for
manufacturing new products (Mwanza andMbohwa, 2017).Ncube, et al, (2021) established that considerable
quantity of plastic packing is in use and owing to the nature of its usage and disposal lifespan, recycling is vital
to ameliorating its associated pollution. They however, identified collection, sorting and processing as three vital
steps to successful plastic recycling. Thus recycling is viewed as industrial process that commences with plastic
waste sorting (Aikowe and Magancova (2021).

Plastic has a high recovery and recycling potential yet plastic recycling rate in Nigeria is reportedly less
than 12% which less matches the plastic waste generation compared to Cameroon and India where annual
recycling rates are 20% and 47% respectively. In a bid to achieving circularity of plastic, the role of food and
beverages recycling is expected to be tailored to collection, recovery and recycling of post-consumer packaging
waste inline with the Extended Producer’s Responsibility Guidelines (Naijalink Research, 2020).This is
consistent withSiti, Tri and Haruki (2021) work on post-consumer packaging wastewhere incorporation
ofinformal sector for take-back (collection of plastic wastes for recycling) to enhance recycling was given much
credence. Hahladakis etal, (2018) assessed the yield of multiple collection recycling schemes such as Kerbside
Collection, Household Waste Recycling Centres, Bring Sites /banks in England and their findings show that
kerbside collection system is higher than household waste recycling centres and Bring Backs(BBs). With
awareness of the need to attain some SDG targets, countries or nations substitute their linear economic models
with circular economic model that reflect a system that revolves around optimal resources utilization,
sustainable materials and effective waste managementdriven by implementation of Extended Producer
Responsibility(EPR) (Ajania and Kunlere, 2019). While combination of structures like bring systems, kerbside
collection and recycling banksproveto be a major driver of increased recycling (Kehinde et al, 2020), this could
be exploredin Ibadan forheightened plastic waste collection for onward recycling.

Complementing this is the influence of consumers via sorting and separation in ensuring the
sustainability of frameworks for collecting plastic waste for recycling.Thus age, income, gender and educational
status of the consumers are critical in driving plastic wastes recycling as solution for infrastructural deficits as
well as environmental pollution and degradation.With any known collection framework lacking in Ibadan,
application of relevant schemes could be explored as option forheightening plastic waste collection in the city.
In this regard, the evident compelling issues in managing plastic wastes would require institutionalizing a
framework for effective and sustained plastic waste management to avert acute plastic pollution in our
environment and ocean annually (Geyer et al., 2017). However, there has not been a similarly anticipated
framework for plastic waste collection system in Ibadan metropolitan city for recycling. Thus the study focuses
on assessing the issues that could aid plastic waste collection in the city.

Il. Materials and Methods
Ibadan is the administrative capital of Oyo State and the third largest metropolitan area in Nigeria
based on population, after Lagos and Kano according to the 2006 Nigerian census. The population in the city
particularly supports trade in beverages and other businesses in the line of packaging and other businesses that
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promote generation and disposal of plastic wastes. As at 1999 the city had a total population of 1,829,300 at a
growth rate of 1.65%, and by the 2006 census was said to have a population 1.34 million people (Adelekan,
2016) and by 2019 the population had risen to 3,464,000 with an increase of 2.39% from 2018 (Macrotrends,
2020).

2
Ibadan lies within the coordinates of 7°23'47"N and 3°55'0"E while occupying a total area of 3,080 km .
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Fig. 1 Ibadan Metropolis

Methodology

The study adopted a mixed method comprising qualitative and quantitative research techniques. The
quantitative approach employed questionnaire to capture relevant variables underlying plastic collection in the
studyarea from 200 randomly drawn respondents from markets, motor parks, and households within the
metropolis. The qualitative approach on the other hand, involved the use of key informant interviews, field
observation to generate relevant qualitative data to complement the quantitative data on plastic waste
management in the metropolis. Data Collection for thestudy adopted a multistage sampling technique involving
purposive selection of geographical locations that meet study condition; followed by random identification of
sample location within the chosen geographical area and random sampling of respondents who are potential or
active plastic wastes generators.Data and information from administration of questionnaires werequantitatively
analyzed usingdescriptive and inferential statistical analytical tools while those of qualitative sources were
content analysed.

Model Specification

The logistic regression model was used to identify and quantify factors that predict attitude and
responses of urban plastic generators towards sustainable plastic disposal. This model is appropriate because the
dependent variable is discrete (that is, binary yes =1, otherwise = 0) as it measures whether one is willing to
adopt sustainable plastic waste disposal or not. When the outcome variable is restricted to two values (such as
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this), a binary logistic regression is appropriate. The logistic model can be written in terms of the log of the
odds:

LogProb (adoption of sust plastic waste disp ) _

Prob (noa adoption of plastic waste disposal )

The odds of adopting sustainable plastic waste disposal is defined as the ratio of the probability that
households will adopt sustainable plastic waste disposal to the probability that they will not adopt. The logistic
regression coefficient is interpreted as the change in the log odds associated with a one-unit change in the
independent variable. If the coefficient is positive, it increases the odds of experiencing the outcome, when
negative it decreases the odds. When the coefficient is 0, the odds are left unchanged. Logistic regression
measures the relationship between the categorical dependent variable and one or more independent variables,
which may, or may not be continuous. This is done by estimating probabilities. In a logistic regression model,
the estimated probabilities are restricted to 0, 1 through the logistic distribution function because the model
predicts the probability of the instance being positive. The model is estimated as:

In(ﬁ) = a+ ‘81X1 + ﬂzXz ..t ﬁka (2)
1w = Probability (Y = outcome ofinterest 1X; = X1,X, = X5, X, = X;
e + B1X1+ BaXo+ B Xk 3)

T 1te® + BiXi+BaXo+ Xy

B are the values of the logistic regression equation for predicting the dependent variable from the independent
variables. The empirical model to be used is

Y=o +B1 X1+ BoXo + B3X3 + BuXy + BsXs + PeXe + € 4)

Where

Y=Willingness to embrace sustainable plastic waste disposal (Willing =1; Otherwise =0)

Xl = Gender (male=1; female=0)

X2 =Primary Education level(yes =1; no =0
X3: Secondary School(yes=1; no=0)

X4= Tertiary Education (yes=1; no=0)

X5= Age (years)

X6=Income(Naira)

A= constant term

1. Result
Table no 1 shows marital status of the respondents under marital status, gender, education, age and
occupation. With respect to marital status, 66 single, 130 married, 2 Widowed/Widower and 2 separated
individuals were sampled and they constituted 33%, 65%, 1 % and 1 % of the respondents respectively. This
implies majority of the respondents are married.

Table no 1: marital status of respondents

With respect to gender, the number of male respondents were more than the female respondents as 134 male
constituting 67% of the respondents were sampled compared to 66 females that account for 33%. Importantly,
education qualification of the respondents is vital thus necessitating a need for assessment

Table no 2: gender of respondents
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While the majority of the respondents (64%) are tertiary institution certificate holders, those with
primary school certificate (4.5%) are the least sampled respondents. Other respondents comprised people with
secondary school certificates and those with no formal education and they constitute 23 % and 8% of the
respondents respectively.

Table no 3: education status of respondents

Age of respondents is equally vital to quality of information provided by the respondents. Information
about age of the respondents are categorical and age category 25-34 has highest number of respondents with
about 48% while those 65 years and above, constituting about 1% are those least sampled. Other categories 15-
24, 35-44, 45-54 and 55-64 account for 5%, 23%, 14% and 10% respectively. This implies more active or
working class individuals were sampled.

Table no 4: age of respondents

Occupation of the respondents were equally sought through the questionnaire and of the 200 sampled
respondents, Self-employed individuals outnumbered other category of people with respect to occupation. Those
engaged in Former Salaried employment, students and informal salaried wage employment accounted for about
12%, 17% and 3% respectively.

Table no 5: occupation of respondents

Occupation
Formal Salaried Employment
Self Employed

Informal Salaried Wage Employment
Student

Others

Total

Frequency of plastic waste disposal is crucial to the health of environment owing to the fact that most
plastic products are single use and possesses poor degradability coefficient thus necessitating the need to
understand the rate at which plastics are dumped into the environment. Therefore, information on frequency of
plastic waste disposal was sought from the respondents to understand the discharge pattern of plastic wastes into
the environment for an insight into collection plans. From the information provided by the respondents, plastic
wastes are discarded daily and weekly. Those that discard plastic wastes daily account for 92% of the
respondents while those that discard weekly account for 8%. This implies plastic wastes mount in the city on
daily basis thus necessitating a need to match the collection with disposal rate. Equally, embracing clean plastic
waste disposal is central to accelerating plastic waste collection for recycling in the city, the need to probe into
willingness of the respondents to embrace clean plastic waste disposal system cannot be overemphasized.
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Daily m Weekly

Fig 2 Frequency of Plastic Waste Disposal
Source: Authour’s fieldwork, 2022

Current Plastic Waste Management Scenario in Ibadan

Regulatory agency in the study area initiateda pilot scheme christened clean and green, with gated
communities where solid wastes such as plastic products were to be collected using bags that were distributed in
association with sterling bank. However, the initiative collapsed over time and never materialized thus
culminating in solid waste management and environmental issues. Another initiative, in pipe line, is zero waste,
zero budget. According to a ranking officer of the ministry of environment, Oyo State, the initiative aims to
incorporate traders, artisans into this new initiative to proffer solution to waste management in the state. Zero
budget means the government will not need to budget and spend huge resources on solid waste management
while zero waste would apply the three Rs (Reduce, Reuse and Recycle) to promote circular economy within the
state. This will be achieved through empowerment ofrecycling firms at the waste dumps (Awotan waste
dumpsite) where plastic wastes like pets are aggregated, crushed, pelletized and sold as raw materials to plastic
companies. With respect to educating and enlightening the citizens towards embracing sustainable plastic waste
disposal, a ranking officer of the environment reveals plans are underway to roll out an awareness programme
that will drive sustainable plastic waste management in the city. This implies much has not really been achieved
with regards to awareness programs.

As at today, plastic waste scenario is conspicuous in the city as evident in the drains, open plots, and
other places like canals in the metropolitan Ibadan city. While information on plastic waste collection rate is
grossly unavailable, collection exercise is almost absolutely undertaken by the informal sector. Though few
management exercises exist between scavengers and the merchants who buy the discarded products from the
scavengers and supply the recycling firms in the city. Nonetheless, the current plastic waste collection rate is far
outweighed by daily plastic waste generation in the city. In this regard, more overarching strategy is anticipated
to drive more plastic waste collection in the city for recycling and central to achieving this goal is
institutionalizing frameworks that motivates plastic waste collectors to increase their collection capacity for the
overall environmental balance.

Willingness to Embrace Clean Plastic Waste Disposal System

Willingness of the residents to embrace clean or sustainable plastic waste disposal system is crucial to
sustainable plastic waste management especially plastic waste recycling in the city. Thus information on this
crucial aspect of plastic waste management was sought from Two Hundred (200) respondents. 69% of the
respondents indicated willingness to embrace sustainable plastic waste disposal while 31% indicated unwilling
attitude towards sustainable plastic waste disposal. This implies the need for more effort to achieve anticipated
compliance with sustainability standard where adoptionof tools like Kerbside would be made availablefor
collection of plastic wastesat appropriate locations in the city.
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Fig 3 Willingness to Embrace Sustainable Plastic Waste Disposal
Source: Authour’s fieldwork, 2022

Disposal pattern of plastic waste by consumers in the city is believed to leave some impacts on the
environment thus a need for an overarching approach is anticipated. However, willingness of the practitioners
and stakeholders towards embracing clean plastic waste disposal system is key. In the study, sampled residents
gave their opinion towards embracing clean plastic waste disposal. and they (89%) intend to execute this by
storing in a designated place for collectors while 11% would sell to local waste scavengers. This suggests a
possible improvement in plastic waste collection rate thus eventually leading to improved recycling rate.

With sizeable respondents willing to adopt clean plastic waste disposal as indicated in figure 3, the
residents choose to embrace clean plastic waste by; storing used plastic materials in a designated place for
collectors as indicated by 178(89%) of the sampled respondents while 22(11%) of the respondents sell to local
plastic waste scavengers as shown in fig 4. Storing in a designated place in particular is vital for Kerbside model
thus culminating into significant progress in plastic waste management as recorded in cities adopting this

system.

= Storing in a designated place for collectors m Selling to local waste scavengers

Fig 4 Sustainable Plastic Waste Management by the Respondents
Source: Authour’s fieldwork, 2022
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Table 2 Logistic Regression Results

Explanatory Variables Coefficient | Standard Error | Wald Prob>Z

Primary Education .605 .653 .860 .354
Secondary Education -.112 .839 .018 .894
Tertiary Education .816 A37 3.488 .062
Age -.149 .186 .648 421
Income .044 133 A11 .739
Gender .237 377 .397 529
Constant 754 .564 1.789 181

a. Variable(s) entered on step 1: Edu_status, Age, Income, Gender.

Further, an analysis of data from binary regression model to show the impacts of some socioeconomic
variables like Income, Education, Age and Gender was done to make inferences to substantiate underlying
management issues. The aforementioned may play roles in achieving sustainable plastic waste disposal and
management hence their test to know which of the variables affect sustainable plastic waste management in
Ibadan. Of the socioeconomic variables highlighted, Education(Tertiary) is the only variable that is significant.
As a socioeconomic factor that plays vital role in plastic waste management at household and at communal
level, it is a vital aspect that determines the knowledge of the need to adopt sustainable plastic waste disposal.
Thus it is expected that an individual’s level of education will influence plastic consumption and disposal
pattern. That is, adoption of sustainable plastic waste management with respect to sorting and separation of
plastic from usual municipal wastes will be influenced by consumers’ level of education. This variable is
statistically significant at 0.62 suggesting tertiary education would play active role in plastic waste management
chain.

V. Conclusion and Recommendation

The study revealed information on frequency of plastic waste disposal in Ibadan which was assessed on
daily and weekly basis. With 92% and 8% of the respondents disposing plastic wastes daily and weekly
respectively, 69% of the respondents are willing to embrace sustainable plastic waste disposal.In the same vein,
89% of the respondents willing to embrace sustainable plastic waste disposal through storing plastic wastes in a
designated place for collectors while 11% choose to sell plastic wastes to local plastic scavengers.

Further,the study found education to be a significant driver of sustainable plastic waste management
even as the metropolis lacks a well regulated framework that would drive accelerated plastic waste management
with regards to return or collection of the discarded plastic products. To therefore achieve a desired height in
recycling of plastic wastes, it recommended that;

Waste regulators come up with a framework that promotes awareness and involvement of relevant
stakeholders like the consumers and recyclers on appropriate plastic disposal system. Consumers role towards
separation, sorting and storage of plastic wastes from consumers are is vital to sustainability of recycle chain. As
obtainable in some climes, regulators develop a scheme like Kersibe and BringSystem that accelerate collection
of plastic waste materials. The scheme like BringSystem may have financial incentives integrated in it to
encourage residents separate and return used plastic materials. This will help improve recycling as materials
would always be made available and at the same preventing plastic wastes from polluting the environment.
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