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Abstract

Plastic products, e.g., plastic bags, plastic bottles, and other plastic materials
are widely used in people’s daily life and industrial production worldwide
since they are cheap, easy to get, and convenient for all-purpose of transpor-
tation or movement. The wide application of plastic products also brings a lot
of problems. The significant adverse consequences include plastic waste pol-
lution and waste of resources, which pose a high threat to social development
and environmental protection. In this research, a social survey involving 267
people was conducted to examine how certain factors reduce plastic waste
pollution in Kinshasa. Statistical Product and Service Solutions were em-
ployed to analyze the data gathered from the survey. The results indicate that
all the factors or strategies for reducing plastic waste pollution have a signifi-
cant positive impact on plastic waste pollution reduction. The environmental
factors have the highest contribution to the control of plastic waste pollution
with an impact of 88.8%, followed by Government policy with an impact of
42.3%. Economic factors have the least impact contribution, with an impact
of 36.0%. This finding and conclusion could be used as a framework for im-
plementing plastic waste pollution management strategies or developing waste
management systems.

Keywords

Plastic Waste, Pollution, Waste Management Systems, Kinshasa, Statistical
Product, Service Solutions

1. Introduction

Plastic materials are the most prevalent means of carriage in Kinshasa. This can
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attribute to the widespread usage of plastic materials as means of carriage to its
cheapness, lightweight, and convenience. A large amount of these plastic mate-
rials is discarded after a single-use. It estimates that more than 12 million people
use at least one plastic material per day in DR Congo. (RFI, 2019) and 40% of
these plastic materials are single-use (BBC, 2020).

Worldwide, plastic contamination has exceeded pandemic proportions, with
the vast amounts of plastic waste posing significant threats to environmental
health both on land and in the oceans. It’s even a threat to human health as mi-
croplastics have permeated our food and water and our table salt. We can do lit-
tle about the vast amounts of plastic already in the oceans, but we can still do a
lot to ensure we won’t be adding much more plastic waste to that already out
there (Parker, 2018; Moore, 2020).

It is estimated that its 17 million inhabitants known as “Kinois,” produce
around 9,000 tons of garbage daily. The absence of professional waste manage-
ment systems has contributed to the worsening garbage situation in Kinshasa as
shown in Figure 1.

Dozens of people in the DRC are reported dead annually due to flooding caused
by choked rivers and sewage systems with plastic debris and materials
(Aljazeera, 2018). Rivers and streams are clogged with plastic waste materials
posing various health and environmental hazards to Kinois. It is estimated that
1500 tons of plastic waste is produced in Kinshasa, representing about 15% of all
accumulated waste. Jambeck et al. (2015) report that DRC contributes nearly
0.05% of global plastic waste in oceans.

Over the past years, waste management services of Kinshasa City have been
funded by the European Union (E.U.) through the PARAU PROJECT (Projet
d’Appui et de Réhabilitation des Infrastructures Routiéres en RDC et d’Améli-
oration de I’ Assainissement Urbain de Kinshasa). Currently, the project has ended,
and waste pollution in the city has increased over time due to lack of financial
resources and adequate waste management systems.

In 2018, the government, in an attempt to eliminate the detrimental effects of
plastic waste pollution in Kinshasa, banned the manufacturing and sale of plastic
materials such as bags and bottles, but can still be imported. The implementa-
tion of this ban is still in limbo as plastic waste is still increasing with its adverse
consequences, such as flooding and the health conditions of Kinois. A National
Sanitation Policy (Politique Nationale d’Assainissement, PNA) was also formu-
lated in 2013 to tackle the increasing rate of plastic waste pollution; however, this
policy has not been enforced due to a lack of financial resources and waste man-
agement infrastructures.

The increasing rate of plastic waste pollution in DRC cannot be overlooked.
Therefore, it calls for more research to examine the factors that can be imple-
mented to control plastic waste pollution in Kinshasa. This research examines
the critical factors necessary for reducing or eliminating plastic waste pollution

in Kinshasa and adding to plastic waste management literature. This research
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Figure 1. (a) Pile of plastic trash at Kasavubu, Banalia Avenue, Kinshasa (b) Plastic mis-
management at 1% street, Limete Avenue, Kinshasa (c) No dustbin at Kalamu, Bumbu
Avenue, Kinshasa (d) Drainage channel are blocked on Sendwe Boulevard, Lingwala
Avenue, kalamu river, Kinshasa.

can be used as a guideline by policymakers to formulate efficient and effective

waste management strategies.

2. Informing Literature on Plastic Waste Pollution

Plastic pollution is the concentration of plastic products and particles in the
Earth’s atmosphere (e.g., plastic bottles, bags, and microbeads) that adversely
impact ecosystems, natural habitats, and humans. Plastics that act as contami-
nants are classified according to size into micro-, meso, or macro debris
(Hammer et al., 2012).

Plastics are inexpensive and robust, resulting in high rates of plastic produc-
tion by humans. According to (Chadar & Keerti, 2017), Wastes are the materials
that are not economically useable with further processing.

In 1907, the first synthetic plastic, known as Bakelite, was produced. However,
this plastic’s mass production was realized in the 1950s due to the global plastic
industry’s expansion and industrialization. As of 2018, about 400 million tons of
plastics are manufactured annually worldwide (BBC, 2020). From the 1950s to
2018, an estimated 6.3 billion tons of plastic were processed worldwide, an esti-
mated 9 percent of which was recycled and an additional 12 percent incinerated
(Hester et al., 2011). This vast volume of plastic waste reaches the atmosphere,

with reports indicating that 90 percent of seabirds contain plastic debris (Hester
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et al., 2011; Hermabessiere et al., 2017). Some marine pollution experts say that
there might be more plastic than fish in the sea by 2050. A report indicates that
about 100,000 aquatic animals are killed by plastic waste annually (BBC, 2020).
Several researchers have documented the impact of plastic waste on human
health (Revel et al., 2018; Galloway, 2015), the environment, ecosystem
(Rochman et al., 2016; Law, 2017; Kithn et al.,, 2015), and wildlife (Gall &
Thompson, 2015; Giiven et al., 2017).

The impact or dangers that plastic waste pollution poses to countries cannot
be overlooked. Over the years, high-income nations such as most European na-
tions, Australia, New Zealand, Norway, Sweden, UK, Japan, and South Korea
have sorted recycling to reduce the impact of plastic waste pollution on their
economies. These countries have invested in developing efficient and effective
waste management infrastructure and systems; however, these countries contri-
bute to global plastic waste pollution through littering (Jambeck et al., 2015).
Most developing African nations lack adequate infrastructures and systems to
manage the increasing rate of waste pollution and, therefore, suffer pollution
heavily.

More than 8 million tons of plastic waste materials enter the world’s oceans
each year, and 80% of the plastic waste materials escape from the mainland, and
the rest are from marine sources (Li et al., 2016). East Asia and Pacific regions
contribute nearly 60% of global mismanaged plastic waste, whereas the Sub-Sa-
haran contribute about 8.9%. China, as the highest contributor to plastic waste
pollution globally (Wang et al., 2018), has contributed about 28% of global plas-
tic waste materials in Oceans, followed by Indonesia with 10%. The highest con-
tributors from Sub-Saharan Africa are Egypt, Nigeria, with 3% and 2.7%, respec-
tively. DRC was reported to contribute 0.05% to global plastic waste in oceans
(Jambeck et al., 2015). Eriksen et al. (2014) found out that approximately 269,000
tons of plastic waste particles exist in surface waters globally.

The extent of plastic contamination is defined mainly by a wide variety of
plastic goods. In our everyday lives, thousands of plastic items are in demand on
the global market. E.g., P.E. (polyethylene), P.P. (polypropylene), PVC (polyvi-
nylchloride), PET (polyethylene terephthalate), and P.S. (polystyrene) are the
most commonly used plastics on the market (Bond et al., 2018). Given different
forms of plastics, their regular applications were mixtures, consisting mostly of
monomers, oligomers, and additives (Hermabessiere et al., 2017).

Plastic pollution origins were also problematic, arising primarily from com-
binations of anthropogenic practices. It has been reported that plastics can enter
marine, terrestrial, and atmospheric environments directly or indirectly through
different mechanisms, such as mismanaged plastic Waste, wastewater treatment
plants, domestic sewage, landfills, agricultural or even industrial dust (Law,
2017; Ziajahromi et al., 2017; Windsor et al., 2019; Bai & Li, 2020), which suggest
that plastics origins are complex, too. Similarly, in the field, plastics were also

varied in color, scale, and form. Nevertheless, both the deterioration and accu-
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mulation of plastics remain unknown in the atmosphere due to a lack of conven-
tional analytical techniques or appropriate instruments. These diversities are
likely to result in the complexity of environmental plastic emissions, making it
impossible to establish consistent and coherent methodological approaches, the-
reby restricting functional studies’ creation. There is a strong need for more work
to appreciate the toxic plastic emissions better.

We see some other worrying trends. Since the 1950s, the rate of plastic pro-
duction has grown faster than that of any other material. We’ve also seen a shift
away from durable plastic production and towards plastics that are meant to be
thrown away after a single-use. More than 99% of plastics are produced from
chemicals derived from oil, natural gas, and coal—all of which are dirty, non-
renewable resources. If current trends continue, by 2050, the plastic industry
could account for 20% of the world’s total oil consumption.

Only 9% of all plastic waste ever produced has been recycled. About 12% have
been incinerated, while 79% have accumulated in landfills, dumps, or the natural
environment. Cigarette butts whose filters contain tiny plastic fibers were the
most common type of plastic waste found in the environment in a recent global
survey. Drink bottles, bottle caps, food wrappers, grocery bags, drink lids,
straws, and stirrers were the next most common items. Many of us use these
products every day, without even thinking about where they might end up (UN
Environment Report, 2018).

2.1. Impacts of Plastic

Plastics pose a significant threat to ocean and freshwater ecosystems and the
benefits humans receive from them. The amount of plastic debris discarded by
the commercial fishing industry has doubled over the last 50 years (from 340,000
tons in 1975 to 640,000 tons annually) (Bender, 2018).

Plastics threaten the survival of many species of wildlife, negatively impacting
nearly 700 species worldwide (Bender, 2018).

1) Larger items, such as fishing nets, intertwine and destroy wildlife (Gregory,
2009).

2) Smaller items ingested by wildlife lower fitness by decreasing fertility
(Bender, 2018).

3) Plastic debris can hold toxins, increase their environmental persistence, and
accumulate organic pollutants up to 106 times that of the surrounding seawater
(Moore, 2008). Chemicals found in plastic waste, such as PCBs, cause reproduc-
tive disorders or death, enhance disease risk, and alter hormone levels (UNEP,
NOAA, 2011).

2.2. Plastic Pollution in the DRC

Once a fishing and trading place, Kinshasa is now a megacity with an estimated
more than 17 million population. (Géographie de Kinshasa, 2012) It faces Braz-

zaville, the capital of the neighboring Republic of Congo, which we can see from

DOI: 10.4236/gep.2020.812011

184 Journal of Geoscience and Environment Protection


https://doi.org/10.4236/gep.2020.812011

O.T. Bukasa et al.

afar across the broad Congo River. After the Nile, the Congo River is the second-
longest river in Africa and has the most massive discharge. It provides a means of
transportation for much of the Congo basin as a waterway; it is navigable for river
barges between Kinshasa and Kisangani; many of its tributaries are navigable.

Kinshasa is the third-largest urban region of Africa after Cairo and Lagos
(Dermographia, 2020).

Plastic pollution is a more than apparent reality in the Democratic Republic of
Congo, DRC. The DRC produces 48,154 kilos of plastic per day, 85% of which
are poorly managed (UN Environment Report, 2018). Kinshasa’s 12 million in-
habitants produce 7000 tons of waste every day, or nearly 260 kilos per capita
each year (France 24, 2017). Plastic bottles submerge the rivers of the Congo
River, running through the city of Kinshasa. The water runs off there with diffi-
culty (UN Environment Report, 2018). Plastic bottles, bottle caps, food packag-
ing, plastic bags, lids, and plastic straws commonly use in Kinshasa and other ci-
ties in the DRC. This plastic waste is then dumped in garbage cans, gutters, and
streams with adverse consequences for ecology and human health. The popula-
tion and the abiotic environment suffer massive damage due to this plastic pol-
lution in the light and Congolese authorities’ interest. In Kinshasa, the DRC cap-
ital, plastic waste accumulates and invades the waterways of the Congo River.
They prevent water from entering the ground during massive flooding and clog
the pipes. Pollution also poses health problems (Bikay, 2018).

In Kinshasa, the Democratic Republic of Congo’s capital, plastic waste invades
the Congo River’s soils and waterways. Bottles, bags, miscellaneous packaging
garbage accumulates, clog pipes, and prevents water from entering the ground
during massive flooding, sometimes resulting in some residents’ death. The
people of Kinshasa can’t take it anymore and point the finger at the authorities.
However, In December 2017, the government signed a decree. It prohibited the
production, importation, marketing, and use of plastic packaging. It came into
force in July 2018 but did not produce the desired outcome as it expected to re-
duce plastic waste pollution in DR Congo effectively.

The reason being, Article 2 of this decree declares the uselessness of this de-
cree. It exempts from its application the main plastic products (water bottles and
soft drinks), causing plastic pollution and contradicting the first article. Indeed,
it is mention there, which follows: “Al.1. are not concerned by this decree, the
production, the import, the marketing, and use: Bottles of water and non-alcoholic
beverages plastic and small jars used for the packaging of certain products, food,
and pharmaceuticals. Al.2. are not also affected by this decree, the import, and
marketing of raw materials for the manufacture of products referred to in para-
graph 1 of this article”. Two contradictions emerge from an examination of the
first two articles of this decree:

1) The production, marketing, and use of packaging for the sale of food, wa-
ter, and drinks, including non-alcoholic drinks, prohibited in the first article are,

as by a wave of a magic wand, not concerned or permitted by Article 2 of the
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same decree;

2) The import and marketing of raw materials for the manufacture of these
water bottles and non-alcoholic drinks prohibited in the first article, then al-
lowed in the second article, are allowed in the second article. In DRC, drinks al-
coholic beverages are not in plastic bottles but instead glass.

Bottles of alcoholic beverages, therefore, do not cause plastic pollution. The
bottles of soft drinks are the bottles of drinks that cause mainly plastic pollution.
Therefore, it is ridiculous and malicious to do this demarcation of alcoholic
drinks and bottles of non-alcoholic drinks.

By exempting bottles of water and non-alcoholic drinks, the Congolese legis-
lator, legalizes, in fact, almost all plastic pollution in the DRC and exposes the
population and the abiotic environment of the DRC to the unfortunate conse-
quences of this pollution. This makes this decree empty and useless (Radio Oka-
pi, 2018).

“More than twelve million people who consume at least one bottle a day; you
can imagine the environmental chaos that this represents. So, if there are no in-

itiatives, it is challenging to manage this problem.

2.3. Research Hypothesis Development

2.3.1. Economic Factors
The economic conditions of a country, an area, or a city may determine the ex-
tent of plastic waste pollution. Over the past decade, most developing countries
have been struggling to curb the increasing rate of plastic waste pollution. Some
have, however, developed specific measures to reduce the significant impact of
pollution on their economy. Several studies have indicated the importance of
economic factors in reducing the rate of plastic waste. Over the years, Kinshasa
has introduced an increase in tax on plastic materials and relaxed taxes on paper
products. This and other economic measures were put in place to help reduce
the rate of plastic pollution in the city. Based on literature gather on plastic waste
pollution, we propose the hypothesis that:

Hypothesis 1: Economic Factors have a positive impact on Plastic Waste

Pollution Reduction in Kinshasa.

2.3.2. Environmental Factors
The environmental damage caused by inadequate waste management is signifi-
cant; blocked drainage channels are the leading cause of death during floods be-
cause of the abundant amount of plastic materials in our rivers. Mismanagement
of the Plastic Pollution in our rivers leads to mistreatment of water, which causes
many cholera cases in Kinshasa, which is still a deadly disease. Enforcement of
strict environmental control measures will help in reducing the rate of littering
in Kinshasa. The availability of a well-demarcated refuse dump site will also help
reduce environmental Pollution in Kinshasa.

Suppose we would use less plastic, recycle at home, and use a plastic alterna-

tive such as paper bags and other reusable products. In that case, we will be pro-
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tecting our environment and reducing plastic pollution. To examine how envi-
ronmental factors contribute to curbing or controlling plastic waste pollution in
Kinshasa, we proposed the following hypothesis:

Hypothesis 2: Environmental Factors have a significant positive impact on

Plastic waste pollution reduction in Kinshasa.

2.3.3. Government Policy
Article 53 of the Democratic Republic of the Congo’ (DRC) constitution states
that “All persons have the right to a healthy environment that is favorable to
their development. They must defend it. The State ensures the protection of the
environment and the health of the population.” The government should prevent
plastic pollution and give its citizen a better environment. We can eliminate
Plastic Waste if the government enacts strict policies to reduce plastic waste
pollution. The government may introduce strict punishment for defaulters, clo-
sure of businesses, education on plastic waste pollution, and provision of effec-
tive refuse management processes. To establish the impact of government poli-
cies on plastic waste pollution reduction in Kinshasa, we formulate the following
proposition:

Hypothesis 3: Government Policy has a significant positive impact on Plastic
waste pollution reduction in Kinshasa.

3. Research Methodology

Our primary research interest is to examine the influencing factors of plastic waste
pollution reduction in Kinshasa. This research is primarily a cross-sectional study
that aims to examine how individual factors (such as Environmental, Govern-
ment, and Economics) influence plastic waste pollution reduction in Kinshasa.
The following subsections describe the research study area, sample size, research

model, and questionnaire design.

3.1. Description of Study Area

Kinshasa is the capital and largest city of the Democratic Republic of the Congo
(DRC), with an estimated population of 17,000,000 as of 2018. After Cairo and
Lagos, the third most populated city in Africa, considered the largest French-
speaking agglomerations globally, having overtaken that of Paris. It is one of the
most populated agglomerations in the world. The City-Province of Kinshasa
covers 9965 km? or 0.42% of the national territory. Located in the west of the
country between 3.9- and 5.1-degrees south latitude and between 15.2- and 16.6-
degrees east longitudes, Kinshasa is limited:

- To the east by the provinces of Mai-Ndombe, Kwilu, and Kwango;

- To the west and north by the Congo River forming the border with the Re-
public of Congo Brazzaville;

- To the south by the province of Kongo Central.

Kinshasa has a tropical humid and dry climate (Aw) under the Koppen cli-

mate classification. Its long rainy season extends between June and September
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from October through July, with a comparatively short dry season. Kinshasa lies
south of the equator, so its dry season starts during its June winter solstice. Un-
like African cities further north that features this climate where the dry season
usually starts around December. Kinshasa’s dry season is marginally colder than
its wet season, though year-round temperatures remain relatively constant. Kin-
shasa’s hydrographic network includes the Congo River and its principal tribu-
taries on the left bank, most of which navigate the city from south to north. They
are the rivers Lukunga, Ndjili, Nsele, Bombo or Mai-Ndombe, and Mbale. These
rivers are polluted because of a lack of proper sanitation and the city’s demo-

graphic strain.

3.2. Sample Size Determination

A close-ended questionnaire was used for our survey. We used a simple random
technique in selecting the respondents from the sample. The sample size refers
to the number of units or people chosen from a larger group or unit from which
the researcher wishes to gather data. Yamane’s (1967) sample size determination
approach was used to estimate our sample size from a target population of 800
Congolese residing in Kinshasa, as shown in Equation (1). A total of 267 ques-
tionnaires were distributed and returned for further analysis. We achieved a

questionnaire recovery rate of 100%.

N
n=——"3
1+N (e)
n:LZ:266.67~267 (1)
1+800%(0.05)

where: n = sample size, N = population of the study, e = error parameter (5%),

95% confidence level.

3.3. Research Model

To examine the extent of the impact of each of the influencing factors (econom-
ic, environmental, and Government policy) on plastic waste pollution reduction
in Kinshasa, we proposed the research model, as shown in Figure 2. The model
implies that pollution’s influencing factors are the independent variables and
plastic waste pollution reduction in Kinshasa is the dependent variable. The
model also seeks to show the relationship between the influencing factors of
pollution and plastic waste pollution reduction in Kinshasa by regressing the in-
dependent constructs (Economic factors, Environmental factors, and Govern-
ment Policy) on the dependent constructs (Plastic waste pollution reduction in
Kinshasa).

3.4. Questionnaire Design and Measurement

Research data was collected using a close-ended questionnaire, we obtained a

total of 267 questionnaires after distributing in Kinshasa and used for further
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Economic Hl1
Factors
) Plastic
Environmental »( Waste Pollution
Factors H2 Reduction
Government
Policy H3

Figure 2. Research model (The research model shows how the independent variables
connect to the dependent variable).

analysis. The questionnaire used for this study was adapted (Giindogdu et al.,
2018; Dilkes-Hoffman et al., 2019) and modified to represent our current study.
The questionnaire was divided into two sections, with Section 1 consisting of
measurement items on respondents’ demographic profile. Section 2 consists of
measurement items about how each of the pollution factors contributes to plas-
tic waste pollution in Kinshasa. Responses were based on a five-point Likert
scale where 1 = “Strongly agree”, 2 = “Agree” 3 = “Neutral/ Not sure, 4 = “Dis-
agree”, 5 = “Strongly disagree”. Plastic pollution has 4 measurement items; Gov-
ernment Policy and Environmental Factors both have 2 measurement items
each. This was because 2 items were deleted from each of them to achieve relia-
bility of questionnaire measurement. Economic Factors has 3 measurement
items because we deleted 1 item to achieve a good reliability value. The final
measurement items used for further analysis in our study are Plastic Pollution-4,

Government Policy-2, Environmental Factors-2, and Economic Factors-3.

3.5. Model Specification

For our statistical analysis, we used IBM SPSS 25 to analyze our data. We used
Multiple Linear Regression (MLR) analysis to evaluate the relationships that ex-
ist between the influencing factors of pollution and plastic waste pollution. Mul-
tiple Linear Regression (MLR) allows researchers to compute or evaluate the re-
lationship between two or more independent variables and one dependent vari-
able. Hence, MLR analysis is widely used in researches where relationships are to
be established. For our study, the MLR model used to estimate the relationship

between our variables is given as:

Y, =B, +B,GP +B,EVF +B,ECF +¢; (2)

where, Y,

. is the dependent variable (Plastic waste pollution reduction in Kin-

shasa), o is constant and B; are the regression coefficient of the explanatory va-

riables, €, is the residual Error of regression. The independent variables are
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Government Policy (G.P.), Environmental Factors (EVF), and Economic Factors
(ECF).

4. Results and Discussion

Our study’s data were analyzed using the Statistical Package for Social Sciences
(IBM SPSS version 25). We performed a descriptive analysis to understand more
about the demographic characteristics of respondents under study. A Multiple
Linear Regression (MLR) analysis was also performed to evaluate the relation-
ship between the independent and dependent variables presented in our research
model (Figure 2). The analyses consist of respondents’ descriptive characteris-
tics, correlation matrix, validity and reliability analyses, Multicollinearity and
autocorrelation, and hypothesis testing. The results are presented in the subsec-

tions below.

4.1. Descriptive Characteristics of Respondents

We performed descriptive statistics on the respondents’ data in our survey, and
the results are shown in Table 1. According to the results obtained, most of our
respondents were male, and they account for 53.20%, while the female respon-
dents account for 46.80%. At the same time, most of them fall between 18-25
years, representing 46.80%, followed by those between the ages of 26- 35years
and 36-50 years, accounting for 35.20% and 14.20%, respectively. Respondents
between the ages of 50 and above account for 2.2%, while those below 18 years
account for 1.5%. Most of these respondents are graduates, and they account for
53.20%, followed by the respondents, who are Post-graduates and Doctorate ac-
counting for 34.10% and 11.24%, respectively, while other educational levels ac-
count for 1.46%. 67.42% of the respondents are employed either in government
institutions or the private sector, and 25.09% are unemployed. 7.49% of the res-
pondents are doing their own business. In response to their monthly personal
income status, majority of them earn below $1000 (24%), 20.20% earn between
$1000 - $2000, 14.20% earn between $2000 - $3000, 11.20% earn $3000 - $4000
and 8.20% and 22.10% earn between $4000 - $5000 and above $5000 respectively.

4.2. Reliability Test

Hinton (2004) asserts that reliability always measures how well items in a ques-
tionnaire answer the respective questions and, more importantly, how well these
items fit well together. Cronbach’s alpha is the most widely used reliability sta-
tistic employed by many researchers to measure internal consistency reliability
(Spiliotopoulou, 2009; Devon et al., 2007). Cronbach a coefficient values above
0.70 indicate good reliability (Bland & Altman, 1997). The result in Table 2
shows that the estimated Cronbach a value ranged between 0.712 - 0.772 for all
scale of measurement variables implying a high correlation between the items
and the questions; consequently, the questionnaire used for our study was con-

sistently reliable.
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Table 1. Descriptive profile of respondents.

Demographic Characteristic Frequency Percent  Valid Percent Cumulative Percent

Gender
Male 142 53.20 53.20 53.20
Female 125 46.80 46.80 100.00
Total 267 100.00 100.00

Educational Background

Graduate 142 53.20 53.20 53.20
Post Graduate 91 34.10 34.10 87.30
Doctorate 30 11.24 11.24 98.54
Other 4 1.46 1.46 100.00
Total 267 100.00 100.00
Age
Below 18 4 1.50 1.50 1.50
18 -25 125 46.80 46.80 48.30
26 -35 94 35.20 35.20 83.50
36 - 50 38 14.20 14.20 97.80
>50 6 2.20 2.20 100.00
Total 267 100.00 100.00
Employment
Employed 180 67.42 67.42 67.42
Unemployed 67 25.09 25.09 92.51
Personal business 20 7.49 7.49 100.00
Total 267 100.00 100.00

Personal Income ($)

Below $1000 64 24.00 24.00 24.00
$1000 - $2000 54 20.20 20.20 44.20
$2000 - $3000 38 14.20 14.20 58.40
$3000 - $4000 30 11.20 11.20 69.70
$4000 - $5000 22 8.20 8.20 77.90

>$5000 59 22.10 22.10 100.00
Total 267 100.00 100.00

Table 2. Reliability test result.

Variable No of the measured items Cronbach’s Alpha
Plastic Pollution 4 0.772
Government Policy 2 0.724
Environmental Factors 2 0.765
Economic Factors 3 0.712
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4.3. Construct Validity

To test the sample data’s construct validity, we used the maximum variance ro-
tation proposed by Hair et al. (1998) for the principal component analysis
(PCA). The results in Table 3 show a Kaiser-Meyer-Olkin(KMO) value of 0.847,
which is above the minimum acceptable value of 0.5 as proposed by Kaiser
(1974), implying that the data from our survey met the condition (s) for princip-
al component analysis. A total of three factors were extracted, and the variance
proportions of each of the factors were satisfactory. The three factors extracted
explained 65.37% of the variance (or Variations). The Bartlett’s Sphericity value
test was statistically significant (P < 0.05), indicating that our sample correlation

matrix is not an identity matrix.

4.4. Correlation Analysis

Pearson’s correlation coefficient statistic measures the statistical relationship
between two continuous or quantitative variables (Rodgers and Nicewander,
1988). The general criteria for judging the magnitude and direction of the corre-
lation coefficients according to Mukaka (2012) and Overholser & Sowinski
(2008) are as follows: a correlation coefficient between 0.00 - 0.10 indicates neg-
ligible Correlation, between 0.10 - 0.39 indicates weak Correlation, between 0.40
- 0.69 indicates Moderate Correlation, and between 0.70 - 0.89 indicates Strong
Correlation and a value between 0.90 - 1.00 indicates a solid correlation. The re-
sult in Table 4 shows that all the correlation coefficients are significantly differ-
ent from zero (0.224 - 0.645), indicating a form of association between the va-
riables. The relationships between the variables are statistically significant since

all the P-values are less than 0.05.

Table 3. Construct validity test.

Test Measure Estimate

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.847
Approx. Chi-square 1225.786
Bartlett’s Test of Sphericity df 55

Sig, 0.00

Table 4. Correlation matrix.

Correlation Matrix

Variable
Mean  Std. Dev 1 2 3 4
Plastic Waste Pollution Reduc. 10.48 3.13 0.000
Government Policy 3.27 1.23 0.338** 0.000
Environmental Factors 4.99 1.53 0.638**  0.268** 0.001
Economic Factors 7.45 2.13 0.563**  0.224**  0.645**  0.000

**Correlation significant at the 0.01 level (2-tailed) and P-values in the diagonals.
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4.5. Multiple Linear Regression (MLR) Analysis

The multiple linear regression analysis results are presented in Table 5, Table 6
and Table 7.

4.5.1. Model Summary

Table 5 presents the model summary of our MLR analysis. The result indicates a
multiple coefficient (R) value of 0.687 and a coefficient of determination (R?)
value of 0.472. The coefficient of determination explains the degree of variation
of the dependent variable by the predictor variables, indicating that about 47.2%
of the variation in our dependent variable (Plastic Waste Pollution) was ex-
plained by our predictor variables (Government Policy, Environmental Factors,
and Economic Factors). In contrast, the error term explains the rest of the varia-
tions. The F-Test value was statistically significant (F-test = 78.502, P < 0.05),
implying a satisfactory model fit. There was an indication of a moderate auto-
correlation among the predictor variables with a Durbin-Watson value of 1.815.
Field (2009) said that Durbin-Watson Values less than 1 and more than 3 are
definite causes for concern. This means that the autocorrelation in our model is

relatively standard and acceptable.

4.5.2. ANOVA

The result from Table 6 shows that our regression model is statistically signifi-
cant (Sig. value-0.00) when the independent variables are regressed on the de-
pendent variable. This further implies that our independent variables (Govern-
ment Policy, Environmental Factors, and Economic Factors) are significant pre-
dictors of our dependent variable (Plastic Waste Pollution) in Kinshasa. It also

indicates a satisfactory model fit.

Table 5. Summary of regression analysis.

Measure Estimate
R 0.687
R-square 0.472
Adjusted R-square 0.466

Standard Error of the estimate 2.28318

F-change 78.502

Sig. F 0.000
Durbin-Watson 1.815

Table 6. ANOVA table.

Model Sum of squares df Mean square F Sig
Regression 1227.679 3 409.226 78.502 0.000
Residual 1370.995 263 5.213
Total 2598.674 266
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Table 7. Table of coefficients estimates.

Variables Estimate T Value Sig. Value  Tolerance VIF
Constant 1.977 3.331 0.001
Government Policy 0.423 3.571 0.000 0.924 1.082
Environmental Factors 0.888 7.333 0.000 0.568 1.760
Economic Factors 0.360 4.172 0.000 0.581 1.720

Dependent variable: Plastic Waste Pollution Reduction.

4.5.3. Coefficient Estimates

The result in Table 7 shows the estimated coefficients of our regression analysis.
The result revealed that all the model variables are statistically significant at the
95% confidence interval and positively impact the dependent variable. The
P-values of all variables are less than 0.05; Moreover, the T-values for all the va-
riables are greater than the critical value of 1.96, indicating that our coefficient
estimates are statistically significantly different from zero at the 95% confidence
level. To examine Multicollinearity presence in our model, we estimated the To-
lerance and Variance Inflation Factor (VIF) measures. Daoud (2017) recom-
mended that a tolerance value less than 0.10 indicates the presence of Multicol-
linearity. Ringle et al. (2015) also recommended the minimum acceptable value
of VIF to be 5. The result in Table 7 indicates no presence of Multicollinearity in
our model since values for Tolerance are greater than 0.10, and VIF values are
also less than the minimum acceptable value of 5. The fitted model based on the

coefficient estimates in Table 7 is presented in the equation below:

PWPR =1.977 +0.423(GP) + 0.88( EVF) +0.360 (ECF) 3)

where the dependent variable: Plastic Waste Pollution Reduction (PWPR). Pre-
dictor Variables: Government Policy (G.P.), Environmental Factors (EVF),

Economic Factors (ECF).

5. Conclusion

This study highlighted some factors influencing the plastic pollution reduction
in Kinshasa.

Though, every day almost 9,000 tons of garbage accumulate in Kinshasa, the
Congolese capital does not have a functioning garbage collection system. Con-
sequences for the health of the “Kinois” are catastrophic (made for minds 2020).
Dozens of people in the Democratic Republic of the Congo die every year from
flooding caused by rivers and sewage systems becoming blocked by plastic rub-
bish (Aljazeera, 2018). The government implemented the plastic ban in July
2018; there are still no adequate alternatives except biodegradable bags or im-
ported paper packaging, which cost a lot more.

The analysis shows that the Economic Factors, Environmental Factors, and
Government Policy are the key factors that can be implemented to reduce or mi-

tigate plastic waste pollution in Kinshasa. These factors have a significant positive
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Table 8. Hypothesis decision table.

Hypothesis Relationship B coefficient t-value P-value Decision
H1 EcF > PWPR 0.360 4.172 0.000 Supported
H2 EnF > PWPR 0.888 7.333 0.000 Supported
H3 GP > PWPR 0.423 3.571 0.000 Supported

impact on plastic waste pollution reduction in Kinshasa. The Environmental
factors contribute the highest in reducing plastic waste pollution in Kinshasa,
followed by Government Policy and then Economic Factors. This gives direction
to policyholders and NGOs to prioritize implementing environmental measures

to mitigate or reduce plastic waste pollution in Kinshasa.

5.1. Hypothesis Testing & Decision

Results in Table 8 indicate the hypotheses proposed in our research supported
by the quantitative analysis performed. Therefore, we can conclude that the fac-
tors proposed in this study for plastic waste pollution reduction can be imple-

mented for positive results.

5.2. Recommendation

1) We recommend that the Government, NGOs, and other stakeholders in
Kinshasa invest and develop an effective and proper waste management me-
chanism to mitigate the soaring rate of plastic waste pollution coupled with its
negative consequences on Kinois.

2) We recommend that the government enforce a total ban on the importa-
tion and production of any sort of plastic materials such as plastic bottles, plastic
bags, plastic food carriages, etc. This is because the partial ban does not seem to
impact reducing plastic waste pollution in Kinshasa significantly.

3) We also recommend that the Government, NGOs, and other stakeholders
sensitize and educate Kinshasa citizens on the negative consequences of littering
and throwing rubbish or plastic waste materials into gutters and canals, rivers,
and unapproved sites.

4) We also recommend that the government put in strict measures such as
huge taxes, business closure, fines, and other sanctions on companies or indi-
viduals found polluting the environment, rivers, atmosphere, etc. This is to deter

others from indulging in activities that will pollute the environment.

6. Limitation and Directions for Future Research

Though this research has studied the factors affecting the plastic waste proposal
and attained some meaningful conclusions and findings, it has some limitations
that can be addressed in future research. These limitations could provide direc-
tion for future studies. Since the research is a cross-sectional based study, ex-
tending the number of factors or variables and collecting more opposing or col-

laborative thinking is necessary. The sample target and the sample area should
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also be extended to make more generalized findings.
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