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Abstract: This paper focuses on plastic waste sorting intentions to address municipal solid waste
challenges in developing countries. This study also adapts the theory of planned behavior (TPB)
in evaluating the determinants of plastic waste sorting intentions among Nigerian students. Nine
hundred and thirty-nine respondents participated through questionnaire surveys. Findings of
structural equation modelling depict that perceived behavioral control had the highest impact on
the respondents’ plastic waste sorting intentions, followed by subjective norms; however, attitude
was found to be insignificant and TPB explained 77% of the variance in waste sorting intentions.
The importance of other influencing factors is also considered such as environmental awareness,
volunteering, and study program in evaluating plastic waste sorting intentions and these factors were
found to be statistically significant. Therefore, the results from this study add to the limited body
of information on the application of TPB and other influencing factors in the study of plastic waste
sorting in Nigeria. The findings also provide suggestions to current and prospective policymakers on
the relevance of introducing waste sorting management practices such as recycling bins in Nigerian
university premises and campaigns for waste sorting and recycling activities.

Keywords: plastic recycling; theory of planned behavior; environmental awareness; waste manage-
ment; young people; developing countries

1. Introduction

Nigeria has been facing environmental challenges in recent years [1]. One of the
most disturbing is the exponential increase of municipal solid waste (MSW) production
due to rapid urbanization (annual growth rate of above 2%) and population increase
(estimated population to be more than 180 million in 2016 and still rising, with over
200 million residents in 2020 [2,3]). Globally, a major contributor to MSW in the last decade
is plastic waste [4] generated mainly from the packaging industries. Between 1996-2014
approximately 4.4 million tons of plastic material have been imported into Nigeria [5] from
other countries. Furthermore, over 50% of 13 million tons of plastic produced between
2015 and 2016 in Nigeria are single-use disposable plastic products, compounding the solid
waste predicament [6].

Nigeria and other African countries affected by rapid population growth and
poverty [7] are not only facing problems with massive MSW generation [8] but also daily
MSW management issues [2,9]. In Nigeria, the situation is considerably worsened by the
immense pressure placed on a nearly non-existent waste management infrastructure and
the limitations of a poor waste governance structure [1]. The current prevailing applied
practices include undiscerning burning and dumping of waste refuse by the roadsides
or in illegal dumpsites [7,10], posing severe health risks and wellness of the people and
environment. A viable solution is seen in plastic recycling [11] and increasing public
awareness and education about its benefits [12].

Education has been attributed to be essential to many sustainable solutions world-
wide [13]. Often, young people are at the forefront of awareness initiatives as important
stakeholders who hold the key to future sustainability goals [14]. As of 2016, 40% of
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Nigeria’s estimated 186 million residents are young people within the 18 to 35 years age
group [6], but only about 2 million of this population are reported to be enrolled in univer-
sities according to Nigeria’s National Universities Commission (NUC) in 2018. University
communities themselves are responsible for ensuring sustainable practices by educating
people who would manage key positions in society [8]. Therefore, universities hold princi-
pal accountability in making sure young people are aware of the significance of sustainable
practices like plastic waste sorting. Universities provide these youths with knowledge and
the tools and technology they can develop to promote pro-environmental behaviors within
their societies [13]. This study focuses on young elite Nigerians at selected university
institutions as they represent vital stakeholders relevant in achieving plastic waste sorting
goals in Nigeria [15].

Plastic recycling is an industrial process that begins with plastic waste sorting [16].
Therefore, this study considers gathering or sorting of plastic waste as a necessary initial
step. In Nigeria, there have been a few reports on plastic recovery activities through plastic
waste sorting. These findings have shown that scavengers or people of low economic
standing in the society are generally involved in plastic recovery or plastic waste sorting
for minimal financial benefits [17,18]. The study also evaluates external barriers, attitudes,
and social pressure by adopting the theory of planned behavior (TPB) as these factors
may explain plastic waste sorting intentions of Nigerian youths in higher institutions for
learning. Furthermore, the study also considers the evaluation of other influencing factors
(like environmental awareness, volunteering, university level and study program) to assess
their impact on Nigerian students” waste sorting intentions. Consequently, this study aims
to provide recommendations to improve plastic waste sorting behavior in Nigeria, and
other countries could adopt these recommendations.

This paper is structured as follows: this introductory section addresses the problem
statement, significance and purpose of the study. Section 2 discusses the current state of
research on plastic waste in Nigeria, waste governance, plastic waste sorting in Nigerian
universities and the conceptual model of this study. Section 3 presents the research materi-
als and methods. Section 4 presents the results and discussion; the final Section 5 concludes
the paper and provides our recommendations.

2. Literature Review and Conceptual Framework
2.1. Plastic Waste in Nigeria

Plastic materials derived from a varied range of polymers of high molecular mass
are considered a waste stream with potential for recycling and recovery [19]. Low-density
polyethylene has been majorly imported into Nigeria over the last two decades and then
used to produce a wide range of plastic products (grocery bags, cling wraps, sandwich bags,
bubble wrap, fertilizer sacks, refuse bags and plastic bottles). However, these are often
used once and discarded [5,11]. Additionally, polypropylene has also been used majorly
in Nigeria’s manufacturing industries. These materials are then applied to produce many
plastic products such as butter or margarine containers, biscuit wrappers, heavy-duty bags,
straws for drinking, prescription syrup bottles and plastic bottle caps [19].

Even though plastic is considered to have high recycling and recovery potential, the
rate of recycling, which is reported to be less than 12% in Nigeria [5], does not match
the fast pace at which plastics are being produced. For instance, the reported rate still
falls short when compared to other neighboring regions like Cameroon, where it has been
reported that the annual recycling rate of plastic waste is 20% [4]. In India, at least 47%
of generated plastic waste is recycled [5]. Furthermore, Babayemi et al. [5] report that
plastic recycling and recovery rates are high in more industrialized countries where waste
separation schemes are in place. Therefore, for MSW management to be successful in
Nigeria, plastic recycling and recovery practices need to increase, and at the same time
production of new plastic products should decrease [20].
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2.2. Waste Governance in Nigeria

Many developing countries like Nigeria are still struggling to reform and overcome
barriers to waste management issues [7]. According to Abd’Razack et al. [21] one of the
most critical obstacles found in Abuja and Kaduna states, preventing the reform of sus-
tainable waste management practices like waste sorting, is the lack of education or public
awareness. In Nigeria, the national policy on plastic waste has been established to restrict
unsafe plastic waste practices. The current predominant means of waste disposal among
Nigerian people includes dumping refuse indiscriminately by the road or in landfills [7].
These practices have made governmental waste policies and efforts nearly futile as the
policy’s goals were to move Nigeria towards a more circular economy and redirect tons of
plastic waste from the streets for recycling [9]. However, the government alone [15] should
not be responsible for MSW management efforts. Still, the Nigerian public also needs to be
sensitized of the consequences of improper waste management on the environment and
people’s health [20].

The policy framework supporting plastic recycling is still not entirely in the govern-
ment’s attention [1]. It consists only of two recently approved papers—National Policy on
Solid Waste Management approved by the Federal Ministry of Environment (FME) in 2018
and National Policy on Plastic Waste approved by the Federal Executive Commission (FEC)
in 2020. Some earlier intuitional reforms were held. One of the earliest reform initiatives
by the federal government of Nigeria was in 1988 when the Federal Environmental Pro-
tection Agency (FEPA) was established to recognize the solid waste management (SWM)
challenges Nigeria faces.

In 2000 FEPA became an independent Department of the Federal Ministry of Envi-
ronment. This has transferred the responsibility about SWM at the federal level to be
overseen by the Federal Ministry of Environment, Housing and Urban Development [9].
Consequently, several states in Nigeria, following the federal initiative, started establish-
ing their own State Environmental Protection Agency (SEPA) which took place around
the mid-1990s [9]. To achieve a better structured autonomy, the National Environmental
Standards and Regulations Enforcement Agency (NESREA) was established to replace the
FEPA act in 2007, management designation relies on political connections rather than actual
qualifications or experience. This mismanagement has increased the gap in positive output
from these agencies [6]. Despite these measures of creating environmental agencies, the
waste management infrastructures in place are relatively poor as in many municipalities
the local government did not follow suit from the federal and state governments in their
environmental initiative which worsened the outcomes of waste governance on local or
municipal levels [9].

2.3. Waste Sorting Practices at Universities

Generally, universities could be described as quasi cities because they usually cover
a vast territory and contain different selections of individuals, thereby impacting the
environment on different levels, and being looked to as change drivers [12]. Several waste
management efforts are being carried out in universities from other parts of the world.
At Shenyang University in China, Geng et al. [22] reported in place SWM initiatives like
replacement of old non-separation bins with new bins that distinctively indicated signs for
recyclables and non-recyclables, and integration of the projects on polyethylene separation
and environmental lectures. Another study conducted at the University of Florence in Italy
revealed sustainable waste practices like plastic and paper recycling, which is indicated as
one of the projects focused on campus [23]. Furthermore, Dagiliute et al. [24] also found
that in a green Lithuanian university one of the internal sustainability practices within the
campus included waste sorting, which the students encouraged and practiced.

Similarly, universities in Nigeria are showing positive strides with regards to zero
waste initiatives. Adeniran et al. [12] in the characterization of solid waste studies, reported
that the University of Lagos has zero waste strategies to limit the creation of waste and
provides incentives and recycling bags at low cost to residents on the university campus.
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Waste sorting bins already exist minimally in Lagos city; however, there is a need for more
sophisticated waste disposal methods in Nigeria, especially waste sorting at the waste
source [1]. This emphasizes the role of the government, universities and young elites and
how their status can be applied to improve public awareness, participation in plastic waste
sorting and recycling goals [1].

2.4. Conceptual Model Development-Theory of Planned Behavior Model

The theory of planned behavior (TPB) provides a theoretical framework that helps
comprehend plastic waste sorting intentions or the lack thereof [25]. Attitude and subjective
norm often lead to perceived behavioral control (PBC) of individuals, which enables the
possibility to identify the direction of an individual’s intention to perform a particular
behavior or not [26]. In plastic waste sorting among Nigerian university students, subjective
norm forms the foundation of social pressure and expectation on the student to sort plastic
waste. Furthermore, PBC evaluates the situation surrounding the student’s ability to sort
plastic waste thereby assessing what kind of barriers or motivators university students
may face that prevent or allow them to participate in plastic waste sorting or limit their
intentions to do so [27].

Therefore, this study takes its inspiration from Ajzen [28] to form the basis of assessing
the PBC, subjective norm, and attitude that influences a Nigerian students’ intention to sort
plastic waste. Additionally, one of the critical drivers of social change has been attributed to
university dynamics, hence amplifying students” influence in the university environment
on each other regarding their attitudes and belief towards plastic waste sorting and the
concept of plastic recycling [26]. Hence, the following hypotheses have been developed:

Hypothesis 1 (H1). Nigerian students’ attitude positively impacts waste sorting and recycling.

Hypothesis 2 (H2). PBC has a significant impact on Nigerian university students’ waste sort-
ing intentions.

Hypothesis 3 (H3). Subjective norm positively impacts waste sorting intentions of Nigerian students.

The study also acknowledges other influencing factors as relevant in determining
plastic waste separation. This has also been recognized in Zhang et al. [29] study, where
other influencing factor such as gender was considered in research among college students
in China. Additionally, the type of study program may also affect students’ plastic waste
sorting intention or behavior (Figure 1). Furthermore, the availability of waste sorting
bins (for plastics, paper, glass, tins) in university campus reduces the external barriers for
students with the intention to participate in plastic waste sorting [30]. Hence, the following
hypotheses have been developed:

Hypothesis 4 (H4). Environmental awareness of students’ positively impacts their waste sort-
ing intentions.

Hypothesis 5 (H5). Study program influences student’s waste sorting intentions.

Hypothesis 6 (H6). Environmental volunteering activities positively impact student’s waste
sorting intentions.
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Figure 1. Conceptual framework of the current study.

3. Materials and Methods
3.1. Study Area

To assess the plastic waste sorting intentions of Nigerian university students, this study
carried out a questionnaire survey in the rain semester (June-July 2019) at two universities
from western Nigeria purposively selected based on the criteria stated in Section 3.2. The
region was chosen as there has been no study on TPB and plastic waste sorting in these
locations so far. The Federal University of Agriculture, Abeokuta (FUNAAB) consists of
over 19,000 students with about 15,000 registered undergraduate students (2019) while
University of Ibadan (UI) with nearly twice the number of total students (about 35,000) has
almost 26,000 students at the undergraduate level.

3.2. Sampling and Data Collection

A total of 939 students were surveyed using a paper-based questionnaire. The sam-
pling was conducted in two stages. The first stage involved the purposive selection of
two Nigerian Universities. The criteria of selection involved the following: (i) location
in western Nigeria, (ii) offering environmentally focused study programs at the under-
graduate level, and (iii) national rankings as among the top 10 universities in the country.
The two universities chosen for the study were based on their upper class standing as
federally funded universities, well known for their rankings and notable alumni [31], some
of whom are key politicians and activists with a voice in environmental issues. The second
stage, inspired by the study from Taiwan [32], included a sampling of students through a
cluster random sampling technique targeting three study fields-agriculture, engineering,
and environment, involving all levels (1st to 5th year, 100 L to 500 L).

The questionnaire consisted of two parts based on the 7-point bipolar Likert scale
(1 = "Extremely disagree’ to 7 = ‘Extremely agree’). The first part contained three sections
of 14 questionnaire items which include 12 statement items and two questions items. The
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items include statements which evaluated latent construct of the TPB model, such as be-
havioral attitudes (four items), subjective norms (four items), perceived behavioral control
(four items); intention and actual behavior asking the students about the frequency of
sorting their plastic waste (two questions). The second part covered other influencing char-
acteristics of the respondents containing seven self-assessment questions on demographic
data, source and updates of environmental information and environmental volunteering.

3.3. TPB Construct

The TPB framework was applied to explain the students” intention toward plastic
waste sorting. The TPB constructs used in this study is demonstrated in Table 1. Subjective
norms as recommended by Ajzen [28] contained two aspects, injunctive norms (what is
expected of the students by revered individuals) and descriptive norms (what social norm
dictates as appropriate behavior, as in what others are supposedly doing) [33]. In this study,
items measuring subjective norms contained questions referring to revered individuals
such as ‘people I look up to’, ‘my classmates’, ‘my friends” as suggested by Ajzen [28] as
referents within the TPB model.

Table 1. TPB Questionnaire items adapted from the TPB construct developed by Ajzen [28].

Latent Construct Description Symbol
Attitudes towards plastic recycling and AT
plastic waste sorting
Plastic recycling will improve environmental sanitation. AT1
Waste sorting for plastic recycling is a good use of my effort. AT2
Waste sorting brings financial reward. AT3
Waste sorting is a good use of my free time. AT4
Subjective norms towards plastic waste SN
sorting
Classmates will approve of me gathering plastic for SN1
recycling.
People I revere will be pleased to see me sort plastic. SN2
My friends always separate plastic for recycle. SN3
It is expected that I sort plastic for recycling. SN4
Perceived behavioral control towards PBC
plastic waste sorting
Several opportunities for waste sorting exist around me. PBC1
Nothing prevents me from sorting plastic waste regularly. PBC2
Choosing to sort plastic is solely dependent on me. PBC3
The distance to a recycling centre is very far. PBC4
Intention towards plastic waste sorting INT
I'will commence plastic waste sorting from now on. INT1
Frequency of my plastic sorting activity in the last 2 weeks. INT2

Additionally, to measure students’ PBC toward plastic waste sorting selected ques-
tions reflected on a student’s feeling of confidence to overcome barriers such as limited
or lack of opportunities (bins, distance, time, effort) to sort plastic if they wanted to. The
students’ intention to sort plastic waste was measured by combining questions that in-
formed about students’” intention to carry out plastic sorting activities in earnest and those
that reported past plastic waste sorting activities in the last two weeks. The latter was also
used to measure future intention’s strength to continue this behavior, as recommended by
Ajzen [28].

The TPB constructs claim that subjective norm, PBC [34], and attitudinal beliefs can
cohesively explain an individual’s behavior and intentions with high accuracy levels [28,35].
Hence to meet the third requirement for TPB construct, attitude was measured with
questionnaire items related to perceived personal benefits, environmental pros, profits or
loss, difficulties or simplicity that can be accrued by sorting plastic waste.
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3.4. Data Analysis

The TPB model was executed using statistical package for social science (SPSS version
23.0, IBM Corp. in Armonk, NY, United States) and the analysis of moment structures
(Amos SPSS module). Descriptive statistical data of the TPB model and other influenc-
ing factors was presented by mean values, standard deviations, frequency distributions
and percentages. Exploratory and confirmatory factor analysis was done on the pro-
environmental items and thereafter, a structural equation model (SEM) to determine the
influence of TPB factors on plastic waste sorting intention. Furthermore, path analysis was
also carried out to analyze the impact of other influencing variables in this study on plastic
waste sorting intention.

SEM simultaneously estimates the measurement models used in identifying the latent
and structural variables. Therefore, for examining the connections between variables, the
fitness of this model was analyzed by following proposed analytical indices: root mean
square error of approximation (RMSEA), comparative fit index (CFI), maximum likelihood
chi-square (X2), Ticket Lewis index (TLI) and root mean square residual (SRMR). Accord-
ingly, for assessing SEM, the following standards can be used: RMSEA_0.06, CFI_0.95,
TLI_0.95, and NFI_095 [36].

4. Results and Discussion
4.1. Characteristics of the Respondents

The total respondent sample from FUNAAB was 444 students. The study identified
youth groups between the ages of 18 to 34, all at the undergraduate level. The age group
with the highest number of students was the 18 to 24 years age range.

There was a near-even distribution of students across the study program as agriculture
and engineering were represented by 150 students. In comparison, environmental science
had 144 students who took part in the study (Table 2). However, the gender representation
revealed more male than female (67.0% and 32.0%, respectively).

There were more males than females represented across the individual study programs
also from the sample collected. The study records 55.3% males and 44.7% females for
agriculture students while in the environmental study program there were twice as more
males (66.7%) than females (33.3%). The gap is considerably higher for engineering as there
was a 79.3% to 20.7% ratio of males to females. The gender bias in the mentioned study
program, especially in the engineering field, highlights the need for more gender-inclusive
initiatives in universities [37]

Students in 400 L had the most representation, as seen in Table 2, followed by students
in their final and second year of study. Furthermore, 66.4% of the students responded that
their primary source of environmental information is the media, while 30.9% chose the uni-
versity as their primary source. The media plays a significant role today in environmental
news and promotion of environmental campaigns [38]. Nonetheless, evidence from this
study suggests that universities should also become equally reliable in providing students
with information related to the environment, which is the case for some universities already
as reported by Dagiliute et al. [24] in a study conducted in a Lithuanian green university.
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Table 2. Characteristics of respondents from the two universities.

FUNAAB (n = 444) Ul (n = 495) N =939
TPB Item
No % No % Total

Gender

Male 298 67.0 282 57.0 580

Female 146 32.0 213 43.0 359
Age

<18 37 8.3 58 11.7 95

18-24 345 77.7 395 79.8 740

25-34 62 14.0 42 8.5 104
Study Program

Agriculture 150 33.8 173 34.9 323

Engineering 150 33.8 179 36.2 329

Environment 144 324 143 28.9 287
University level

100 L 42 9.5 80 16.2 122

200 L 95 214 152 30.7 247

300 L 65 14.6 121 24.4 186

400 L 144 32.4 101 20.4 245

500 L 98 22.1 41 8.3 139

From the second university, there was a total sample of 495 student population from
UL Like FUNAAB, the predominant age group fell within the 18 to 24 range (79.8% of
students) with the least numerous age group of students (8.5%) being represented by
25 years and above. The gender distribution was also skewed in the study program as
seen in FUNAAB. In general, the male to female population was not over-represented by
males (57.0% of males and 43.0% of females). However, there were 76.5% males to 23.5% of
females when it comes to the engineering study program, while in the field of agriculture,
there were more female students than males (50.9% and 49.1%, respectively) and even more
females in the environmental science program (58.0% females to 42.0% males). Having
more female students in the environmental science program may indicate that girls show
more interest and concern with environmental issues as some studies have suggested [39],
however, this study does not go further into gender.

Furthermore, more students in the mid-early stages of their university level (30.7%
and 24.4% of respondents for 200 L and 300 L, respectively) participated in the study.
Similarly, as found with FUNAAB, majority the students from UI chose the media (61.6%)
as their primary source for environmental information while the other 33.9% chose the
university as their main source of getting environmental information (Table 2).

Table 3 illustrates the findings of the TPB items’ descriptive results, whereas Table 4
comprises the results of students” demographic and other influencing factors.



Sustainability 2021, 13, 7526 9 of 14
Table 3. Descriptive statistics of TPB items and their respective regression weights (N = 939).
TPB Item Mean SD Loadings
AT1: Plastic recycling will improve environmental sanitation 6.01 1.68 0.54 ***
AT?2: Waste sorting for plastic recycling is a good use of my effort 5.30 1.60 0.83 ***
AT3: Waste sorting brings financial reward 5.76 1.55 0.49 ***
AT4: Waste sorting is a good use of my free time 5.05 1.69 0.79 ***
SN1: Classmates will approve of me gathering plastic for recycling 3.93 1.75 0.38 ***
SN2: People I revere will be pleased to see me sort plastic 4.02 1.92 0.56 ***
SN3: My friends always separate plastic for recycling 2.76 1.83 0.58 ***
SN4: It is expected that I sort plastic for recycling 3.54 1.87 0.76 ***
PBC1: Several opportunities for waste sorting exists around me 4.47 1.96 0.56 ***
PBC2: Nothing prevents me from sorting plastic waste regularly 421 1.95 0.68 ***
PBC3: Choosing to sort plastic is solely dependent on me 4.90 1.87 0.53 ***
PBC4: The distance to a recycling centre is very far 471 1.77 0.43 ***
INT1: I will commence plastic waste sorting from now on 3.73 1.91 0.28 ***
INT2: Frequency of my plastic sorting activity in the last 2 weeks 0.68 1.65 0.70 ***
Bipolar scale: 1 = extremely disagree to 7 = extremely agree, *** p < 0.001.
Table 4. Descriptive statistics of other influencing factors (N = 939).

TPB Item Mean SD Loadings p Value
University level

1st year (1) 13

2nd year (2) 26.3 N

3rd year (3) 19.8 3.03 1.28 0.01 **

4th year (4) 26.1

5th year (5) 14.8
Study program

Agriculture (1) 344

Engineering (2) 354 1.96 0.81 0.02*

Environment (3) 30.6
Environmental awareness—I always follow environmental news.

Yes (1) 41.6 1.58 0.49 0.01 **

No (2) 58.4
Environmental volunteering—I am an active member of an
environmental voluntary organization. -

Yes (1) 12.8 1.87 0.33 0.001 **

No (2) 87.2

% < 0.001; ** p < 0.05.

4.2. Model Criteria

The TPB results show that the standardized regression estimates are all significant
at p <0.001, which indicates the items are good measures of the four TPB criteria. The
covariance estimates of the TPB model’s latent structures were also statistically significant
at p < 0.001. The TPB model showed a good fit based on root mean square error of
approximation (RMSEA) and baseline comparisons of comparative fit index (CFI), Tucker
Lewis index (TLI), norm fit index (NFI) criteria being 0.020, 0.996, 0.988, 0.985 respectively.
Furthermore, the model achieved the values for Chi-square x% =454, df =33, p =0.74, which
implies a good representation of the data. This study collectively shows that PBC, attitude
and subjective norm contributed to 76.5% variance in plastic waste sorting intention. These
criteria conform with similar studies where SEM is used to analyze TPB model’s latent
variables [40,41].

4.3. Attitude towards Plastic Waste Sorting

The results showed that students” attitude towards plastic waste sorting is not sta-
tistically significant (with p-value of 0.66) to plastic waste sorting intentions, hence, H1
(Nigerian students’ attitude positively impacts waste sorting and recycling) is rejected even
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AT1

AT2

though the study reveals a positive attitude towards waste sorting intentions. Furthermore,
this suggests that even though students have a positive attitude to plastic waste sorting as
it improves environmental sanitation, this does not always lead to an increased intention
to sort plastic waste accordingly. Conversely, some studies report a negative attitude
associated with plastic recycling; for instance, Strydom [42] findings on South Africa’s city
residents reported negative attitude towards plastic sorting.

Even though plastic waste sorting attitudes were measured according to behavioral
beliefs surrounding environmental benefits, the attitude was still not statistically significant
from the findings of this study. Hence, as Ahmad et al. [43] suggested, students from
developing countries still need to be educated on the importance of plastic recycling
activities to improve their attitudes towards plastic recycling in general.

4.4. Subjective Norm and PBC towards Plastic Waste Sorting

The study also reveals significant correlations between the latent variables (Figure 2).
The correlations depict the relationship between students” attitude towards waste sorting
intentions and subjective norm (0.28 ***) and the perceived behavioral control exhibited by
students towards waste sorting behavior (0.41 ***).

0.79 ***

R?2=0.77

AT3

AT4

SN1

SN2

SN3

SN4

PBC1

PBC2

PBC3

PBC4

Figure 2. SEM Results; standardized path co-efficient; notes: RMSEA = 0.02, CFI = 0.99, TLI = 0.99, NFI = 0.99, X2 = 45.4,

% p < 0.001.

0.54 ***

0.83 ***

0.49 %=

0.38 ***

0.56 ***

0.58 ***

0.76 =

0.56 ***

0.68 ***

0.53 ***

0.43 =

0.45 ***

0.28 **%

0.70 ***

INT1

INT2
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PBC showed the highest standardized effect on students’” waste sorting intentions
at 0.52 *** (H2 accepted). When asked if they are confident in their own ability to sort
plastic waste for recycling if they chose to, 69% and 61% of students from FUNAAB and
UL, respectively, responded in agreement to this question. Hence, this implies that internal
limiting barriers do not modify the waste sorting intentions for the students. However,
the students (60% of respondents at both universities) responded that a recycling center’s
distance is very far from the university residence. This implies that external barriers beyond
the students control factors in on their intentions to sort plastic waste for plastic recycling
purposes. This finding suggests that PBC is a significant factor explaining waste sorting
intentions. This aligns with the study by Wang et al. [44] on consumers’ waste sorting
intentions in China.

Subsequently, this study further reveals subjective norms towards waste sorting inten-
tion to be significant at 0.45 *** (H3 is supported). Furthermore, many students reported
unfavorably to their peers partaking in plastic separation for recycling (FUNAAB = 69.1%
disagree; Ul = 65.7% disagree). Thus, the students did not feel that their peers were sorting
plastic (69% of students from FUNAAB and 66% from Ul reported that they disagreed
that their classmates separated their plastic waste). This finding also conforms with a
similar study by Fan et al. [26] in Singapore and Shanghai where it was reported that
the people focused on surrounding opinions related to recycling and sorted waste as it is
deemed socially appealing. The study also aligns with Wan et al. [33] findings emphasizing
the influence of subjective norms on recycling intention. However, this result contradicts
Strydom [42] study in South Africa, where it was reported that there was a lack of social
pressure to sort for recycling by most of the respondents. The correlations and positive
relationships between the latent constructs are presented in Figure 2.

4.5. Other Factors Influencing Student’s Plastic Waste Sorting Intentions

As earlier mentioned, TPB constructs alone will be insufficient in understanding the
underlying cause of plastic waste sorting by Nigerian students. Thus, it is necessary to look
at the impact of other influencing factors such as gender, age, study program, university
level, environmental awareness, participation in voluntary environmental organizations,
and source of environmental information. The path analysis findings reveal that students
interested in following environmental news, an item used in measuring environmental
awareness, show a significant impact at p < 0.01, intending to sort plastic waste, which
supports H4 (H4 states that environmental awareness of students positively impacts their
waste sorting intentions). Environmental awareness is highlighted in similar studies as
an essential factor in promoting plastic sorting initiative [45]. Thus, this study finds that
increasing environmental awareness will encourage students’ interest in environmental
issues and consequently advance plastic recycling initiatives.

The results also show that the study program (statistically significant at p < 0.02; H5
is accepted) and environmental volunteering (H6 is accepted) influence students” waste
sorting. This also demonstrates a significant impact on students” plastic waste sorting
intentions as this study finds (p < 0.001). This agrees with Zsoka et al. [46] claiming that pro-
environmental behavior can be actualized by promoting students’ environmental activities
within Hungarian universities.

Variables like gender and source of environmental information were also considered
as other potential influencing factors in this study’s preliminary stages; however, their
influence on plastic waste sorting has not been statistically significant. Gender has been
applied in previous pro-environmental studies as a significant factor in determining pro-
environmental inclinations between sexes [47]. In this study, however, gender does not
influence plastic recycling or plastic waste sorting intentions. One reason for this could
be that the stereotype associated with domesticated roles of women does not completely
work in this study with regards to plastic waste sorting. This combined with the study
population comprising of students proffer an explanation for this result. Additionally this
finding is in line with a similar survey among university students in Spain by Vicente-
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Molina et al. [47] on recycling, where gender was also not found to be relevant. However,
it would be remissive to not acknowledge gender as a significant factor as pointed out by
Xiao and McCright [39] that gender should be considered in the analysis of environmental
behavior as it could influence behaviors, attitudes, and opinions.

4.6. Contribution to Practice

In terms of contribution to practice, it is expected that the selected range of factors cov-
ered in this study, i.e., psychological and socio-demographic factors, will allow emerging
economies expand their opportunities of adopting the applied methods used in this study.
Furthermore, the methodology and results from this study may be applied as a means of
evaluating pro-environmental behaviors including but not limited to plastic waste sorting
among young people and even go further by finding incentives or ways to promote such
behaviors. This study also looked at university students, however demography differs
globally and as such, this paper illuminates the potential for similar research on primary
and/or secondary school students in diaspora or residing locally in an emerging country.

5. Conclusions and Recommendations

The significance of applying TPB as a foundation in understanding the underlying
behavior of Nigerian students towards plastic waste sorting intention can be seen through
the results of this study. On a broader concept, this study demonstrates that PBC contributes
more than subjective norm and attitudes in explaining why students may choose to sort
their plastic waste or not. However, attitude was not found to be significant, whereas
subjective norm was. The implication of the revelation from this study may suggest that
even though students understand that social norms dictate pro-environmental behavior
and generally have positive attitudes towards plastic recycling, it is still imperative to
cultivate a stronger sense of their PBC for visible changes to be seen shortly with regards to
more plastic waste sorting behaviors.

Another important takeaway from this study is the need for more attention to be
paid to students’ attitudes, especially from developing countries, concerning plastic waste
sorting. Therefore, it is not enough for a student to exhibit a positive attitude to plastic
recycling if it would not bring about the same positive impact on the actual intention to
sort plastic waste.

The study also demonstrates the importance of including other influencing variables
by looking into a student’s university level, environmental curriculums, volunteering,
and awareness which all exhibited statistical significance towards students” intentions
to sort plastic waste. The study went further to assess other factors like gender and
the source of environmental information. Even though these factors were not proven
statistically significant, they might still be useful in another sample variant for other studies
in determining their influences over plastic waste sorting intentions among youths.

Therefore, one primary recommendation for universities in Nigeria is to improve their
extracurricular activities related to environmental behavior as over 80% of the student
sample population currently do not belong to an environmental volunteering initiative
within or outside the university. These initiatives could include hands-on training or
internships for students by collaborating with FEPA, SEPA or other environmental agencies
in the region where students can gain more knowledge and awareness on recycling and
other pro-environmental behaviors. Another recommendation is for more universities to
take the initiatives themselves by starting with something as simple as placing recycling
bins around the university premises and encouraging students to sort plastic waste to
recycle and take part in other forms of solid waste recycling practices.

Consequently, this study is justified by its contribution to similar case studies but
carries further and could be replicated by other researchers studying youths’ pro environ-
mental behavior in different global regions. In addition to this paper’s contribution to
limited studies of this type in emerging countries, the research highlights the use of TPB.
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This topical theoretical model has only been carried out minimally by similar research in
developing countries.

Finally, the study is, however, not without its limitations. The main focus was on
intentions to sort plastic waste and not so much on students” actual plastic waste sorting
behavior, hence a follow-up study to investigate actual waste sorting behavior is proposed.
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