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Abstract
This study assessed students’ awareness and inclination towards solid waste segregation for recycling and the potential 
determinants of student’s willingness to participate in waste segregation initiative in the future. The objective was to obtain 
vital information that can be used in planning for implementation of solid waste segregation for circular economy in schools 
in the Yilo Krobo and Lower Manya Krobo Municipals in southeastern Ghana. Using semi-structured questionnaire, 1656 
students were randomly selected and interviewed across secondary and tertiary schools in the two municipalities for data 
collection and analysis. Awareness among students about solid waste segregation, including the benefits associated with 
the practices, was high. Basically, the majority of the students were willing to participate in any solid waste segregation 
projects in the future if (i) waste bins are located in their classrooms, (ii) clear instruction is indicated on waste bins and/or 
(iii) students are educated on waste segregation practices. Almost all the students were willing for their schools to pay for 
collection and recycling of their segregated solid wastes. However, ordinal logistic regression analysis revealed that placing 
well-labelled waste bins within schools is the most significant determinant to increase students’ willingness to segregate 
wastes for the intended initiatives.
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Introduction

Solid wastes are more rapidly generated in towns, cities, 
roadsides, market places, lorry stations etc., in Ghana 
[1–3]. Thus, when they are indiscriminately dumped into 

the environment with no decisions to separate them for 
recycling, they often block gutters, waterways and rivers, 
among others, in towns [1, 4]. Because the quantities of 
wastes produced in a day across municipalities in Ghana are 
very huge, solid wastes in choked gutters or waterways con-
tribute to the widespread flooding in some cities and towns 
in Ghana, whenever there are heavy rains [1]. Moreover, 
vector-borne and zoonotic diseases have been observed to 
be associated with accumulation of these solid wastes in dis-
tricts and municipalities in Ghana [5]. Perhaps, the locations 
where plastic wastes accumulate may thus become condu-
cive breeding sites for sporozoan-vectoring culicids that are 
known for transmitting Malaria disease-causing micropara-
sites (e.g., Plasmodium spp.) to humans [5, 6].

Although the municipal, the district and/or the metropoli-
tan assemblies, with few stakeholders are making efforts to 
reduce rapid accumulation of solid wastes in Ghana, man-
agement of solid wastes for effective recycling is largely poor 
across Ghana [7, 8]. According to reports [9–12], municipal 
solid wastes are disposed of by burning, burying or heaping 
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them on rubbish dump ground, whereas household waste 
or garbage disposal is often by burning. Unfortunately, a 
decline in birth weight of babies has been associated with 
exposure of pregnant mothers to incessant solid waste burn-
ing [9]. Moreover, other numerous health effects have been 
linked to the disposal of solid wastes in dump sites, incin-
erators or other wrong methods in the environment [13]. 
In effect, the disposal of non-biodegradable wastes exten-
sively pollute the environments, thereby threatening public 
health across districts or municipalities [1, 5, 9, 10, 13, 14]. 
Surprisingly, at least 87% of households in Ghana do not 
think that someone can fall sick of any diseases that can be 
linked to solid waste accumulation and/or bad waste disposal 
methods in the environment [10]. In this situation, extensive 
awareness creation is required to positively change people’s 
perceptions and mindset towards adopting best practices 
such as solid waste segregation for recycling. This is pri-
marily because solid waste segregation is not widely done by 
the majority of people in Ghana [15]. Lack of implementa-
tion of policy, with the required provisions in cities, towns, 
public transport hubs and market places, among others, has 
been one of the major factors limiting waste segregation 
at household and municipal levels across Ghana [7]. As a 
result, a mixture of wastes is often collected and heaped at 
dump sites. Hence, segregation of wastes by individuals is 
suggested to ease recycling into usable products [7, 16, 17].

Unfortunately, educational status of people has no rela-
tionship with failure of a person to segregate wastes into 
waste bins, although the educated classes of people in Ghana 
are aware of the need to segregate waste for recycling [7]. 
In fact, a combination of factors has limited people in doing 
so [18]. Thus, research is required to investigate perceptions 
and readiness of people towards achieving sustainable seg-
regation of waste materials for recycling. Here, the aim is 
to promote circular economy, where several benefits can be 
realized from waste segregation for recycling [19]. Apart 
from achieving environmental cleanliness, these benefits 
can be re-usable items, income and employment for liveli-
hoods, among others. In this case, the long-term success will 
likely be to meet the requirement(s) for conceptual circular 
economy.

Based on the fact that the majority of the educated peo-
ple value the significance of waste segregation for circular 
economy in Ghana [7], we selected some educational institu-
tions in the Yilo Krobo and Lower Manya Krobo Municipals 
for a survey about their inclination towards waste segrega-
tion. This is because huge amounts of waste generated in 
educational institutions across Ghana receive no attention 
for segregation and recycling to achieve circular economy, 
although recent surveys have revealed that wastes observed 
in basic, secondary and tertiary schools in Ghana largely 
constitute the recyclables [20–22]. Therefore, the suggestion 
will be that each school should supervise effective waste 

segregation to ease recycling, since the practice is essential 
for sustainable waste management [16, 17]. Moreover, waste 
segregation in some selected institutions has mostly served 
as a model of good lessons to the surrounding communities 
for effective waste management practice [23].

Unfortunately, to the best of our knowledge, no study 
has been carried out to examine the readiness of the edu-
cational institutions in the Yilo Krobo and Lower Manya 
Krobo zones in southeastern Ghana. As a result, there is 
no information with regard to whether schools in these two 
municipalities will likely embrace waste segregation initia-
tives on their campuses for recycling or not. Therefore, the 
current study was carried out in these densely populated 
municipalities [24]. Our objectives were to assess: (i) lev-
els of awareness and willingness among selected educated 
respondents in schools about waste segregation for recycling 
and (ii) potential determinants of waste segregation in these 
two municipalities. The main aim was to gather sufficient 
information about the inclination of educational institutions 
towards segregation of their wastes for effective recycling. 
In this case, randomly selected students from all the second-
ary and tertiary schools were the respondents for the survey 
study. These pieces of information from the students were 
required to provide guidelines for funded projects intended 
for implementation of waste segregation and recycling in the 
two municipalities.

Materials and methods

Chosen study area

The study was conducted in schools in the Yilo Krobo and 
Lower Manya Krobo municipals (Fig. 1), which are located 
in the Eastern Region of Ghana. Yilo Krobo Municipal lies 
approximately between the coordinates (6°00’ N, 0°30’ W) 
and (0°30’ N, 1°00’ W) [25]. To the East, it shares a com-
mon boundary with the Lower Manya Krobo Municipal 
[24], which is located between the coordinates (6.05° N, 
0.08° W) and (6.30° N, 0.20° W) [26]. The two municipals 
cover a total land surface area of ca. 821.14 km2 [24].

Justifications and selected educational institutions

Throwing wastes to the public dump sites, including burn-
ing them at household level, is common across municipals 
[12]. The two municipalities are densely populated [11, 
24]. The population density and population of Yilo Krobo 
Municipal alone are 238 persons km−2 and 122,705 persons, 
respectively [11, 24]. Lower Manya Krobo Municipal has 
397 persons km−2 and 121,478 persons [24]. In Yilo Krobo 
Municipal, 7.6% of total enrolments across educational insti-
tutions had been the total number of students observed in the 
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senior high schools (SHSs), whereas about 2.1% of summed 
enrolments across schools represented the total number of 
students enrolled at the tertiary levels [27]. Similar to the 
case of Lower Manya Krobo Municipal, about 10.5 and 1.7% 
of total numbers of enrolled students across schools repre-
sented those observed at the SHS and the tertiary levels, 
respectively [28]. Thus, adequate sample size from these 
schools can be obtained for surveys. Moreover, according to 
previous reports [20–22], these educational institutions may 
likely provide space to cite waste bins for authors’ future 
waste segregation initiative, which was to follow the current 
survey. Because of these requirements, the two municipali-
ties were considered to be appropriate for the current feasi-
bility survey. Hence, the SHSs and the TIs (in Table 1) were 
chosen for the survey study.

Sampling

Survey instrument and justification

According to suggestions by reports [29, 30], questionnaires 
are appropriate to gather relevant information from randomly 
sampled respondents. Therefore, a semi-structured question-
naire was developed and used to collect primary data for the 

study. The questionnaire sought to analyze students’ aware-
ness and knowledge on waste segregation and recycling. It 
was designed to also explore behavioral factors that may 
influence students’ perceptions to practice waste segregation 
for recycling in their schools. Hence, the designed question-
naire was pre-tested to obtain feedbacks from 20 respondents 
[31]. After that, corrections were made in the questionnaire 
before it was used to collect data from students.

Data collection

The convenient sampling method, which was based on the 
assumption of availability of the students at a school was 
adopted for the interview, similar to the sampling meth-
ods used in recent reports [30, 31]. Twenty percent of the 
enrolled students in each institution were randomly selected 
and then interviewed. Hence, the sample size from each 
institution varied (Table 1) according to the Eq. 1:

where, n is the total number of students randomly selected 
for interview in an institution, whereas N is the total enrol-
ment in that institution. In each institution, a coordinator was 

(1)n =

(

20

100

)

N

Fig. 1   A map showing Yilo Krobo and Lower Manya Krobo Municipals, with sampling sites in southeastern Ghana. UESD: University of envi-
ronment and sustainable development
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assisted by 5 to 10 tutors or lecturers, who interviewed the 
selected students for data collection in 2021–2022 academic 
year. Thus, the total number of respondents interviewed 
across institutions in the two municipalities amounted to 
1656 (Table 1).

Data analysis

Using the Statistical Package for Social Studies (SPSS. v. 
23.0), descriptive statistics were used to examine the data. 
However, R-software [R.v.4.1.1 and Rstudio.v.1.4.1717] devel-
oped by R Core Team [31] was used for chi-square test for 
analysis of goodness-of-fit for equation expectation between 
categories. Also, using the R-software, ordinal logistic regres-
sion model used in reports of [32, 33] was fitted to data for the 
pooled numbers of students observed across the institutions 
in the study area. In this case, ‘willingness to segregate waste 
materials’ was the response, whereas each of the several moti-
vational factors was considered to be the predicting variable. 
According to Eq. 2, the Wald chi-squared statistic ( W

i
 ) was 

assessed [32, 34–36]:
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Where, �
i
 is the coefficient of each predictor, with SE�

i
 

being its standard error. The P-value for the significance 
level of W

i
 for each predictor was determined, using the 

assumptions in literature [35–37]. The odds ratio was cal-
culated for each predictor, using Eq. 3 [38, 39]:

Where, 2.718282 is the value of the constant natural loga-
rithm (e). Based on assumptions [38, 39], the odds ratio 
was used to determine the predicting variable(s) that will be 
associated with an increasing effect in students’ willingness 
to segregate wastes.

Results

Distributions of categories of the respondents 
across institutions

The data gathered from the respondents indicate that 83.6% 
of them were within the age group of 11–20 years, while 
those in the range from 21 to 30 years were 15.6%. None-
theless, only 0.4% of the respondents were observed to 
be in the range between 31 and 40 years. The age group 

(3)Odds ratio = 2.718282
(�

i
)

Table 1   Detailed information from students’ institutions used for this study

TI Tertiary institution,
SH Senior high school;
§  Twenty percent of total enrolment from each school (SHS or TI) was sampled for this study;
n Number of students randomly selected and interviewed in the TI or SHS;
#  Only the numbers of interveiwed students (or respondents) were used for the analysis of goodness-of-fit for equal expectation;
χ2-value Calculated value of chi-square for analysis of goodness-of-fit for equal expectation between educational institutions;
P This is the calculated probability statistic for significance level;
********  indicates significant difference in the distribution of observations between educational institutions at P ≤ 0.00000001

Township Name of the school or the institution Category of 
the school

Geographical coordinate for 
the location of the school

Sample size §

n Percentage (%)

Somanya University of Environment and Sustainable Devel-
opment (UESD)

TI (6.0505350 N, 0.0078030 W) 31 1.9

Somanya Mount Mary College of Education TI (6.1147490 N, 0.0159510 W) 201 12.1
Kpong Ensign Global College of Public Health TI (6.1455010 N, 0.0572770 E) 14 0.8
Odumase Manya Krobo Senior High School (MAKROSEC) SHS (5.5913770 N, 0.2498100 W) 520 31.4
Odumase Krobo Girls' Presbyterian Senior High School SHS (6.1340330 N, 0.0039930 W) 290 17.5
Kpong Modern Senior High School (MODESCO) SHS (6.162220 N, 0.0535160 E) 142 8.6
Odumase Actright School Complex SHS (5.9568230 N, 0.0513250 E) 10 0.6
Somanya Yilo Krobo Senior High School (YIKROSEC) SHS (6.0985110 N, 0.0255890 W) 411 24.8
Somanya Somanya Secondary Technical School (SOTECH) SHS (6.1117490 N, 0.0068320 W) 37 2.2
Total 9 1656 100

χ2 -value # 1532.1 ********
Degree of freedom (DF) 8
P-value  < 2.2 × 10–16
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of 41–50 years was the least represented by 0.1% of the 
respondents. The majority (i.e. 62.6%) of the respondents 
were females. Also, the majority of the respondents were 
teenagers and early adult, thereby, confirming that the 
respondents were largely at ‘senior high school’ going age.

Awareness and sources of information about waste 
segregation among respondents

Data on respondents’ awareness level about waste segre-
gation have been presented in the Table 2. The majority 
(71–90%) of the respondents had witnessed waste segrega-
tion activities ever before the current study (Table 2). About 
27.6% of the students indicated that they had been taught 
how to segregate wastes for recycling at schools, whereas 
18.4% of the students stated that they had viewed a demon-
stration of the waste segregation on television (TV). About 
34.4% of respondents confirmed that they had heard news 
about waste segregation activities on radios. Meanwhile, 8.2 
and 8.6% of these students indicated that they had read news 
on waste segregation in the magazines and the newspapers, 
respectively. Unfortunately, only ≤ 7.9% of these respondents 
confirmed that they had ever they themselves had segregated 
wastes in foreign countries for recycling.

Perceived benefits of waste segregation for recycling

From the data gathered, 91–93.3% of the students were 
aware about recycling of wastes into usable products. In 
effects, 67–98% of the respondents perceived the benefits 
that can be observed from waste segregation for recycling 
(Table  3). Nevertheless, ≤ 22.5% of the respondents in 
Table 3 were not sure whether such benefits could be real-
ized from waste segregation for recycling.

Willingness to participate in waste segregation initiative 
in the future for recycling

Among the categories of responses to each of the conditional 
statement for willingness to participate in any waste segrega-
tion initiative in the future, 22.9–49.6% of the respondents 
would ‘strongly agree’ to participate (Table 4). Moreover, 
additional 4.8–9.3% of the respondents would also ‘agree’ 
to do so (Table 4), although 14.4–22.9% of these respond-
ents tend to be ‘neutral’ in their responses to the various 
conditional statements at the time of this survey (Table 4). 
Unfortunately, 4.5–38.6% of the respondents stated that they 
would either ‘disagree’ or ‘strongly disagree’ to participate 
in any waste segregation initiatives in the future (Table 4). 
However, in the footnote of Table 4, between 50 and 57% of 

Table 2   In each school, respondents who had ever witnessed waste segregation activities before this study

SHS Senior high school, TI = Tertiary institution;
¶  Percentages are indicated in brackets against the observed numbers of respondents for the categories of response;
#  Only the numbers of interviewed students were used for the analysis of goodness-of-fit for equal expectation;
χ2-value Calculated value of chi-square for analysis of goodness-of-fit for equal expectation between categories of response;
P This is the calculated probability statistic for significance level;
DF Degree of freedom;
* , ** and ******** denote significant difference in the distribution of observations between the categories of response (i.e., ‘Yes’ and ‘No’) at 
P ≤ 0.05, P ≤ 0.01 and P ≤ 0.00000001, respectively

Name of institution Category 
of the 
school

Categories of response ¶ Total number Analysis of goodness-of-fit for equal 
expectation between categories of 
response

Yes No χ2 – value # DF P-value

University of Environment and Sustain-
able Development (UESD)

TI 24 (77.4%) 7 (22.6%) 31 9.3226 ** 1 0.002263

Mount Mary College of Education TI 143 (71.1%) 58 (28.9%) 201 35.945 ******** 1  < 2.029 × 10–9

Ensign College of Public Health TI 12 (85.7%) 2 (14.3%) 14 7.1429 ** 1 0.007526
Manya Krobo Senior High School 

(MAKROSEC)
SHS 398 (76.5%) 122 (23.5%) 520 146.49 ******** 1  < 2.2 × 10–16

Krobo Girls’ Senior High School SHS 252 (86.9%) 38 (13.1%) 290 157.92 ******** 1  < 2.2 × 10–16

Modern Senior High School 
(MODESCO)

SHS 109 (76.7%) 33 (23.3%) 142 40.676 ******** 1 1.797 × 10–10

Actright Senior High School SHS 9 (90%) 1 (10%) 10 6.4 * 1 0.01141
Yilo Krobo Senior High School (YIK-

ROSEC)
SHS 323 (78.6%) 88 (21.4%) 411 134.37 ******** 1  < 2.2 × 10–16

Somanya Technical School (SOTECH) SHS 28 (75.7%) 9 (24.3%) 37 9.7568 ** 1 0.001787
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the students will participate in waste segregation initiative 
for recycling in the future if ‘waste bins are located in their 
classrooms’, ‘clear instruction about waste segregation is 
provided on the waste bins’ or ‘each student is educated on 
waste segregation practices’.

The determinant(s) of students’ willingness to segregate 
wastes for recycling

The constant was significant at P < 0.001 for the model 
(Table 5). However, only three predictors among the vari-
ables were significant at P < 0.05 for the model (Table 5). 
The coefficients of the significant predicting factors were not 
equal to zero in the ordinal logistic regression model. The 
three observed significant predictors included ‘well-labelled 
waste bins are located within the schools’, ‘verbal reminder 
for waste segregation is provided’ and ‘to promote the image 
of their school’ (Table 5). Nonetheless, ‘well-labelled waste 
bins are located within the schools’ had an odds ratio, which 
was slightly larger than 1 (Table 5), whereas the two remain-
ing significant predictors had odds ratio values less than 1.

Willingness to pay for collection of segregated wastes 
for recycling

About 91.1% of the interviewed students were willing for 
their institutions to pay for the collection of their segregated 
wastes for recycling. However, only 67.3% from the 91.1% 
of students were willing for their institutions to pay charges, 
ranging from GH¢ 20.00 to GH¢ 50.00 per ton of wastes, 
to a recycling company for collection and recycling of their 

wastes. The remaining 23.8% from the 91.1% of the students 
were willing for their schools to pay charges that are more 
than GH¢ 50.00 to recycling companies for collection and 
recycling of a ton of their segregated wastes.

Discussion

In Ghana, previous studies showed that huge amount of 
wastes can be realized on campuses of educational institu-
tions [20–22]. Moreover, although the views of students in 
schools from other parts of Ghana could more be informa-
tive, we observed that all the categories of respondents from 
the nine selected educational institutions in the study area 
were well-representing details across wider geographical 
area. Therefore, variations in the views of the various groups 
of students were needed for the success of the intended 
future waste segregation programmes in the two munici-
palities in Ghana, where the practice of waste segregation 
into various recyclable forms is hardly observed [15]. Thus, 
using schools for the current survey study would provide 
sufficient information towards planning future waste segre-
gation initiative.

In this study, the majority of the interviewed students 
in the study area were aware of waste segregation and the 
benefits associated with the practice. Our observations were 
in agreement with those in recent report [15], thereby, sup-
porting that people in Ghana are generally aware of the 
waste segregation practices [8]. However, certain condi-
tional factors could influence people in willing to segregate 
waste at any locations. In parts of Ghana, [15] observed that 

Table 3   Perceived benefits of waste segregation for recycling

¶  Percentages are indicated in brackets against the observed numbers of respondents for the categories of response;
#  Only the numbers of students were used for the analysis of goodness-of-fit for equal expectation;
χ2-value Calculated value of chi-square for analysis of goodness-of-fit for equal expectation between categories of response;
P This is the calculated probability statistic for significance level;
DF Degree of freedom;
********  denotes significant difference in the distribution of observations between the categories of response (i.e., ‘Yes’, ‘No’ and ‘Not sure’) at 
P ≤ 0.00000001

Statement for the perceived benefits Categories of response ¶ Analysis of goodness-of-fit for equal 
expectation between categories of 
response

Yes No Not sure χ2 – value # DF P-value

Facilitating waste recycling activities 1418 (85.6%) 86 (5.2%) 152 (9.2%) 2041.9 ******** 2  < 2.2 × 10–16

Keeping the environment clean 1616 (97.6%) 31 (1.9%) 9 (0.5%) 3076.8 ******** 2  < 2.2 × 10–16

Creating employment for other people 1656 (91.4%) 62 (3.7%) 81 (4.9%) 2791.5 ******** 2  < 2.2 × 10–16

Reducing waste to be disposed of at dump sites 1472 (88.9%) 86 (5.2%) 98 (5.9%) 2300.1 ******** 2  < 2.2 × 10–16

Reducing environmental degradation 1461 (88.2%) 108 (6.5%) 87 (5.3%) 2245.7 ******** 2  < 2.2 × 10–16

Reducing water and sanitation related diseases 1547 (93.4%) 49 (3%) 60 (3.6%) 2690.4 ******** 2  < 2.2 × 10–16

Establishing circular economy in my institution 1103 (66.6%) 180 (10.9%) 373 (22.5%) 858.74 ******** 2  < 2.2 × 10–16
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marital status, income and work experience could have sig-
nificant influence on willingness of people in segregating 
wastes in market places. In the current study, the major-
ity of our respondents were largely teenage students who 
were ≤ 20 year-old. The factors positively influenced the 
perceptions of more students to willingly segregate wastes 
on their campuses were identified to be (i) placing waste 
bins in the students’ classrooms, (ii) clear instruction about 
waste segregation on waste bins and (iii) education to inten-
sify awareness about waste segregation practices. All these 
significant characteristics of the respondents may be helpful 
for the success of any future waste segregation initiative in 
the same schools.

Considering the report of Chen and Lee [18], will-
ingness of people towards solid waste segregation can 
be linked to attitudinal change in response to change in 
location of waste bins. In this study, students indicated 

that they will segregate waste into waste bins if they are 
located in their classrooms. Nonetheless, the large amount 
of waste reported on campuses of some schools suggests 
that classroom space will be disadvantageously inappro-
priate [20–22]. In this case, increase in quantities of waste 
across schools will negatively influence students’ willing-
ness to segregate a large amount of wastes in their class-
rooms. Hence, students may be willing to segregate such 
a huge amount of solid wastes outside classroom spaces, 
thereby changing the mindset and attitude of students to 
do so, if waste bins are located within their schools. To 
examine such an assumption, multifactor models have 
often been useful to study multiple variables that signifi-
cantly predict attitude of people for improving manage-
ment of waste materials in a study area [15, 18, 40]. In 
Ghana, when Agbefe et al. [15] applied a binomial logistic 
model to data, marital status, income and work experience 

Table 4   Willingness to participate in waste segregation initiative in the future for recycling

¶  Percentages are indicated in brackets against the observed numbers of respondents for the categories of response;
§  Sum of the boldened percentages for ‘waste bins are located in their classrooms’, ‘clear instruction about waste segregation is provided on the 
waste bins’ or ‘each student is educated on waste segregation practices’ was between 50 and 57%;
#  Only the numbers of students were used for the analysis of goodness-of-fit for equal expectation;
χ2-value: Calculated value of chi-square for analysis of goodness-of-fit for equal expectation between categories of response;
P This is the calculated probability statistic for singificance level;
DF Degree of freedom;
********  denotes significant difference in the distribution of observations between the categories of response (i.e., ‘strongly disagree’, ‘disagree’, 
‘neutral’, ‘agree’ and ‘strongly agree’) at P ≤ 0.00000001

Conditional statement 
for willingness to par-
ticipate

Categories of response¶ § Analysis of goodness-of-fit for equal 
expectation between categories of 
response

Strongly disagree Disagree Neutral Agree Strongly agree χ2 – value # DF P-value

Waste bins are located 
in their classroom

491 (29.6%) 109 (6.6%) 239 (14.4%) 79 (4.8%) 738 (44.6%) 943.54 ******** 4  < 2.2 × 10–16

Waste bins are located 
within 100 m from the 
school

639 (38.6%) 164 (9.9%) 332 (20%) 142 (8.6%) 379 (22.9%) 485.44 ******** 4  < 2.2 × 10–16

Clear instruction about 
waste segregation is 
provided on the waste 
bins

394 (23.8%) 94 (5.7%) 276 (16.7%) 129 (7.8%) 763 (46.1%) 877.39 ******** 4  < 2.2 × 10–16

Each student is educated 
on waste segregation 
practices

405 (24.5%) 74 (4.5%) 254 (15.3%) 101 (6.1%) 822 (49.6%) 1121.5 ******** 4  < 2.2 × 10–16

Coloured waste bins are 
used

557 (33.6%) 136 (8.2%) 320 (19.3%) 106 (6.4%) 537 (32.4%) 550.37 ******** 4  < 2.2 × 10–16

Feedback on waste seg-
regation is provided

470 (28.4%) 120 (7.2%) 380 (22.9%) 135 (8.2%) 551 (33.3%) 462.13 ******** 4  < 2.2 × 10–16

Written reminder for 
waste segregation is 
provided

440 (26.6%) 135 (8.2%) 351 (21.2%) 144 (8.7%) 586 (35.4%) 454.98 ******** 4  < 2.2 × 10–16

Verbal reminder for 
waste segregation is 
provided

488 (29.5%) 118 (7.1%) 347 (21%) 154 (9.3%) 549 (33.2%) 450.26 ******** 4  < 2.2 × 10–16
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significantly predicted people’s willingness to segregate 
wastes, whereas awareness and age (from 20 to 30 years) 
were significant predictors of respondents’ willingness to 
pay for collection of wastes. In the current study, ordinal 
logistic regression analysis revealed that if ‘well-labelled 
waste bins are located within the schools’ rather than in 
students’ classrooms, it will significantly be associated 
with increasing effect in the willingness of students to 
segregate wastes.

Also, the majority of the students were willing for their 
schools to pay for the collection of their segregated wastes 
for recycling. However, our observations from our ongo-
ing preliminary waste segregation initiative in some schools 
revealed that waste recycling companies are not currently 
charging schools to pay for collection of segregated wastes. 
Rather, these companies are freely supplying toilet tissues 
(from recycled paper wastes) as a form of reward and moti-
vation to the schools for segregating wastes for recycling. 
In addition, the waste recycling companies are paying GH¢ 
1000 per ton of well-segregated plastic waste materials to 
schools. Nonetheless, whether waste recycling companies 
have motivations for schools or institutions are not charged 
for collection of their segregated wastes, full implementation 
of our planned initiative for solid waste segregation across 
schools will examine the roles of waste recycling companies 
in improving solid waste segregation in the study area.

Conclusions and recommendations

Awareness among students about solid waste segregation 
for recycling and the benefits associated with the practice 
was very high. In effect, the majority of the students were 
willing to participate in any waste segregation initiatives 
in the future on the conditions that (i) waste bins will be 
placed in their classrooms, (ii) clear instruction is provided 
on waste bins and/or (iii) students will be educated on 
solid waste segregation practices. Almost all the students 
were willing for their schools to pay charges for collection 
and recycling of their segregated wastes. However, plac-
ing well-labelled waste bins within schools is the most 
important factor that will increase students’ willingness to 
segregate solid wastes in the future for recycling.

Therefore, we recommend that, as many as possible, 
waste bins with instructions are placed on campuses of 
educational institutions to improve solid waste segrega-
tion for recycling. Moreover, educating students about 
the instructions on the various waste bins will improve 
students’ participation in solid waste segregation initiative 
across schools. However, our observations in this study are 
limited to perceptions and willingness of educated class of 
people at secondary and tertiary school levels. Therefore, 
we suggest similar studies are carried out to examine moti-
vational factors that can sustainably improve solid waste 

Table 5   Parameters of the ordinal logistic regression analysis for students’ willingness to participate in waste segregation (or segregation) pro-
grammes across their schools

β Coefficient of each predicting variable;
SE� Standard error of β;
P: Probability statistic for significance level of Wald statistic (W);
*, ** and *** indicate significance at P ≤ 0.05, P ≤ 0.01 and P ≤ 0.001, respectively.

Coefficient Wald statistic

Predicting factor β SE� W P Odds ratio

Constant 5.07517 0.847851 35.8313 *** 0.0001 160
Making the environment clean and safe −0.160643 0.151163 1.13 0.2878 0.852
Reducing the cost of waste management for my institution −0.0004975 0.0578606 7.393 × 10–5 0.9931 0.9995
Sustainable circular economy 0.0276064 0.0402819 0.47 0.4930 1.028
Well-labelled waste bins are located within the schools 0.0527909 0.0231959 5.18 * 0.0228 1.054
Clear instruction about waste segregation is provided 0.0293272 0.0268665 1.192 0.2749 1.03
I am educated on waste segregation practices −0.0304688 0.026845 1.29 0.2560 0.97
Colored waste bins are provided −0.0074013 0.0234481 0.0996 0.7523 0.993
Feedback on waste segregation is provided −0.005492 0.0288505 0.0362 0.8491 0.995
Written reminder for waste segregation is provided −0.046614 0.0307384 2.3 0.1294 0.954
Verbal reminder for waste segregation is provided −0.0655982 0.0273442 5.76 * 0.0164 0.937
Waste bins are located within 100 m from the school −0.0254069 0.0686392 0.14 0.7083 0.975
Segregated waste are collected segregately 0.0151761 0.0906256 0.03 0.8625 1.015
Segregated waste materials to be recycled would be paid for −0.005242 0.0800335 0.0042 0.9483 0.995
To promote the image of students’ schools −0.232919 0.0906252 6.61 * 0.0101 0.792
There are buyers for the segregated wastes −0.0875895 0.0765754 1.31 0.2524 0.916
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segregation at basic school, household, and municipal lev-
els for recycling.
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