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ABSTRACT 

Plastic waste ubiquity in the environment poses lots of threats to the 

ecosystem. The improper management of these wastes has led to the 

deterioration of the aesthetic beauty of the environment, blocking of drainage 

systems thereby causing an overflow of water, loss of aquatic life, reduction of 

soil fertility, pollution of water bodies. Therefore this study was aimed at 

determining the factors affecting plastic waste management in Enugu 

Metropolis using a survey design method. Data obtained were analyzed using 

Principal Component Analysis (PCA). Results showed that governmental, 

attitudinal, political, and economic factors are the factors that affect plastic 

waste management in Enugu Metropolis. Attitudinal change by the public 

towards the use of plastic products and management of its corresponding 

waste is necessary. This can be achieved through awareness creation on the 

environmental impact of plastic waste. Enactment of strong policies on plastic 

waste by the government, with the implementation of strict 

enforcement/restraining orders, is fundamental. 
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INTRODUCTION  

The unique quality of plastics has led to daily use in almost 

every aspect of human life. The increase in the consumption 

of plastic products has resulted in the rise in the generation 

of plastic waste which has constituted a major concern in the 

environment. Plastic wastes make up a good percentage of 

municipal solid wastes. Due to plastic ubiquity and the 

environmental impacts associated with current disposal 

methods, plastics have recently gathered a global attention 

(Organization for Economic Co-Operation and Development 

(OECD), 2018). Most developed and developing countries 

have put in place and continue to improve their plastic waste 

disposal, collection, and recycling methods to reduce the 

impact of plastic waste (Duru, Ikpeama, and Ibekwe, 2019). 

Moreover, various governments across the world have come 

up with creative policies to mitigate the plastic threat 

(Sanika and Rashmi, 2019). In countries like Bangladesh, 

Ghana, Rwanda, Washington DC, Uganda, South Africa, 

Tanzania, and Ethiopia, the prevention of plastic waste 

generation have been achieved through tax/banning of the 

use of some types of plastics (Jonathan, 2009; Osinbanjo, 

2018 and Bashir, 2013). 

 

The Nigerian government, both at the Federal and State 

level, has established various agencies and authorities to 

ensure effective waste management and safeguard the 

environment. In Enugu state, the Enugu State Waste 

Management Authority (ESWAMA) was established to 

develop and implement policies on solid and liquid waste 

management to ensure the health and well being of the  

 

people. ESWAMA has the responsibility to ensure effective 

collection, removal, treatment, and disposal of all kinds of 

wastes. It also has the mandate to check the illegal dumping 

and littering of refuse at roadsides, enclosures, streams in 

neighborhoods, and drainage. The agency is empowered to 

prosecute defaulters of sanitation laws, while providing 

waste management facilities (Titus and Anim, 2014). 

 

Despite the environmental policies coupled with the efforts 

of the environmental regulatory authorities like ESWAMA, in 

the protection of the environment, plastic waste generation 

remains incessantly unbearable to the tolerant carrying 

capacity of our environment (Titus and Anim, 2014). This 

could be attributed to different factors which include: poor 

funding, weak/lack of policy on plastic waste management, 

poor legislation and implementation of policies, lack of 

policy enforcement and responsibility, limited infrastructure 

and professionals to manage plastic waste, the unwillingness 

of stakeholders to participate in plastic waste management, 

lack of education and awareness creation on the effects of 

plastic waste, lack of incentives, low involvement of 

packaging and product producers, people’s 

attitude/behavior, lack of political will and good governance, 

poor data information for planning, the ineffectiveness of 

waste management authorities, uncontrolled consumption of 

plastic products. These factors have led to the proliferation 

of plastic waste in Nigerian cities of which Enugu metropolis 

is not left out.  
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LITERATURE REVIEW 

In a study of plastic waste menace in Kenya, Ong’unya, 

Aurah, Nabwire and Songok (2014) established that the 

main factors that contribute to the accumulation of plastic 

wastes included: lack of adherence to the guidelines on solid 

waste management by stakeholders in the city, failure of the 

City Council to address the problem of plastic bag waste due 

to weak policies.  
 

The result in the work of Aurah (2013), to assess the extent 

to which plastic bag waste management methods used in 

Nairobi City promote sustainability, revealed that the 

problem of plastic bag waste is a consequence of ineffective 

by-laws on littering and illegal dumping; inadequate garbage 

collection and throw-away culture by the public. Inadequate 

collecting and processing infrastructure lead to an increase 

in plastic litter in the environment (Helen, Sabine, and 

Margriet, 2016). 
 

Onyenekenwa and Agbazue, (2011) conducted a review 

study on the policy on the protection of Nigeria’s 

environment. The result showed that many of the policies 

were not formulated with contributions from informed 

masses, nor based on nationally generated baseline data. 

Rather, they are mostly guidelines and standards adopted 

from the adopted and approved materials of the appropriate 

system of the United Nations, thereby compromising socio-

economic and climatic differences. They also noted that 

implementation and monitoring are wishy-washy and din-

don affairs, crippled by widening and deepening corruption.  
 

In the study on municipal solid waste management problems 

in Nigeria: evolving knowledge management solution by 

Beatrice and Jussi (2013), it was revealed that inefficient 

management of waste by individuals, households, 

consumers, and waste management companies can be 

attributed to inadequate information on waste management 

benefits, lack of producers’ involvement in waste 

management as well as poor implementation of government 

policies. 
 

Ogwueleka (2009) carried out a study on municipal solid 

waste characteristics and management in Nigeria. The result 

showed that the common constraints faced by 

environmental agencies in waste management include lack 

of institutional arrangement, insufficient financial resources, 

absence of by-laws and standards, inflexible work schedules, 

insufficient information on quantity and composition of 

waste, and inappropriate technology.  
 

In exploring the understanding of residents’ and enterprises' 

perceptions, behaviors, and their willingness to pay for 

resources recycling by Song, Zhao, Lam, Zhu , Yuan, and 

Wang (2019), the result showed that most of the 

respondents do not separate their recyclable materials for 

recycling. The study also noted that recycling facilities and 

site conditions are very poor, including limited space for 

recycling and storage, aging facilities, an informal recycling 

process and a lack of workforce contributes to the problem.  
 

On the attitudinal factors affecting plastic waste 

management, it was observed that some people are aware of 

the environmental implications of plastic waste but are not 

willing to transform their awareness to practice (Gündoğdu, 

Yesilyurt and Erbaş (2018); David and Richard (2015); 

Srinivasan, Swarnapriya, Felix and Pravin (2019) ). However, 

in a questionnaire-based study by Bright and Maurice (2016) 

to identified households’ plastic waste management 

practices and challenges, the result showed that dealing with 

the problem of plastic waste required a change of attitude 

towards waste disposal, discontinuation of plastic use, 

recycling, and all stakeholder participation in waste 

management.  
 

METHODOLOGY  

With the use of survey research design, data were collected 

from 400 households in Enugu Metropolis comprising three 

Local Government Areas which are: Enugu North L.G.A, 

Enugu South L.G.A, and Enugu East L.G.A. Based on the 

population density of households in each of the three Local 

Government Areas, 126, 118, 156 questionnaires were 

distributed to households in Enugu North L.G.A, Enugu South 

L.G.A, and Enugu East L.G.A respectively. Principal 

Component Analysis (PCA) was used to analyze the data to 

identify the major factors affecting plastic waste 

management. It involved the computation of the correlation 

between the original data of each variable and the principal 

component using the correlation procedure. To interpret the 

principal components, the variables that are most strongly 

correlated with each component were identified. The naming 

of each component was dependent on variable loadings and 

their strong correlation with the respective components. 
 

RESULT AND FINDINGS 

A. Principal Component Analysis Result for factors affecting plastic waste management in Enugu North LGA 

The total variance explained as shown in Table 1 indicates how many components best explain the overall variation in the 

original set of measured variables. Three components have been extracted which explains 89.535% of the overall variation in 

the original set of variables. The first component explained 32.500% of the overall variance, the second component explained 

32.156%, while the third component explained 24.879%. The three components were used to summarize the overall variation 

in the original set of variables. 
 

Table 1: Total Variance Explained in PCA for factors affecting plastic waste management in Enugu North LGA 

Component 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulativ

e % 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 23.653 78.842 78.842 23.653 78.842 78.842 9.750 32.500 32.500 

2 2.165 7.218 86.060 2.165 7.218 86.060 9.647 32.156 64.656 

3 1.043 3.475 89.535 1.043 3.475 89.535 7.464 24.879 89.535 
 

The rotated component matrix as shown in Table 2 represents the correlation between each of the measured variables and 

each extracted or retained component. The loading of each variable on each component after rotation reveals the following:  



International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD     |     Unique Paper ID – IJTSRD35885      |     Volume – 5 | Issue – 1     |     November-December 2020 Page 420 

� First Principal Component 

The first principal component is strongly correlated with seventeen of the original variables. It increases with increasing values 

for the seventeen variables which vary together. This principal component is a measure of the level of income, limited space for 

recycling, insufficient financial resources, non-involvement of citizen in policymaking, negligence, non-cooperation with waste 

management authorities, lack of interest in plastic recycling, lack/inefficient waste transportation equipment, inefficiency in 

plastic waste collection, lack of interest in plastic reuse, use and throw away culture of the people, lack of interest in 

government policies, reduced environmental monitoring, little or no encouragement on recycling, lack of adherence to 

guidelines of waste management, lack of political will, non-implementation of extended producers responsibility. These 

variables are classified as economic/attitudinal factors. It implies that the economic state of the area and the attitude of the 

public effect plastic waste management. 

 

� Second Principal Component 

The second principal component correlates with nineteen of the original variables. It increases with increasing values for these 

variables. The second principal component correlates strongly with lack of interest in plastic recycling, lack/inefficient waste 

transportation equipment, lack of interest in plastic reuse, reduced environmental monitoring, the ineffectiveness of waste 

management authorities, lack of strict enforcement of environmental laws, lack of plastic waste management facilities, 

lack/inadequate environmental policies and legislation, inappropriate technologies to manage plastic waste, limited 

professionals to handle plastic waste, little or no encouragement on recycling, lack of adherence to guidelines of waste 

management, inefficient by laws on littering, lack of political will, non-implementation of extended producers responsibility, 

poor implementation of government policies, low level of knowledge on environmental matters, low public awareness, lack of 

concern for the environment. This component is an indication of Political factors.  

 

� Third Principal Component 

The third principal component correlates positively with fifteen of the original variables and increases with increasing values 

for these variables. It correlates strongly with negligence, non-cooperation with waste management authorities, inefficiency in 

plastic waste collection, use and throw away culture of the people, lack of interest in government policies, reduced 

environmental monitoring, inefficient by-laws on littering, lack of political will, non-implementation of extended producers 

responsibility, non-segregation of waste at source, poor implementation of government policies, low level of knowledge on 

environmental matters, corruption, low public awareness, lack of concern for the environment. These variables are classified as 

attitudinal/governmental factors.  

 

Table 2 Rotated Component Matrix in PCA for factors affecting plastic waste management in Enugu North LGA 

 
Component 

1 2 3 

Level of income .875   

Limited space for recycling .847   

Insufficient financial resources .812   

Non-involvement of citizen in policymaking .764   

Negligence .762  .591 

Non-cooperation with waste management authorities .754  .501 

Lack of interest in plastic recycling .735 .517  

Lack/inefficient waste transportation equipments .693 .574  

Inefficiency in plastic waste collection .669  .606 

Lack of interest in plastic reuse .650 .537  

Use and throw away culture of the people .641  .634 

Lack of interest in government policies .623  .545 

Reduced environmental monitoring .589 .505 .524 

Ineffectiveness of waste management authorities  .945  

Lack of strict enforcement on environmental laws  .902  

Lack of plastic waste management facilities  .796  

Lack/inadequate environmental policies and legislation  .767  

Inappropriate technologies to manage plastic waste  .743  

Limited professionals to handle plastic waste  .679  

Little or no encouragement on recycling .607 .661  

Lack of adherence to guidelines of waste management .516 .642  

Inefficient by laws on littering  .632 .570 

Lack of political will .521 .619 .521 

Non-implementation of extended producers responsibility .502 .573 .568 

Non-segregation of waste at source   .785 

Poor implementation of government policies  .554 .692 

Low level of knowledge on environmental matters  .569 .681 

Corruption   .669 

Low public awareness  .558 .667 

Lack of concern for the environment  .620 .634 
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B. Principal Component Analysis for factors affecting plastic waste management in Enugu South LGA 

The total variance explained as shown in Table 3 indicates how many components best explain the overall variation in the 

original set of measured variables. Two components have been extracted which explains 88.886% of the overall variation in the 

original set of variables. The first component explained 45.089 percent of the overall variance, while the second component 

explained 43.797 percent. These two components were used to summarize the overall variation in the original set of variables. 

 

Table 3 Total Variance Explained in PCA for factors affecting plastic waste management in Enugu South LGA 

Component 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 24.971 83.237 83.237 24.971 83.237 83.237 13.527 45.089 45.089 

2 1.695 5.649 88.886 1.695 5.649 88.886 13.139 43.797 88.886 

 

The rotated component matrix (Table 4), representing the correlation between each of the measured variables and each 

extracted or retained component, shows the loading of variables on each component.  

 

� First Principal Component 

The first principal component is strongly correlated with twenty-three of the original variables. It increases with increasing 

values for these variables. This component is a measure of the level of income, inefficient by-laws on littering, lack of interest in 

plastic recycling, low public awareness, non-involvement of citizen in policymaking, lack of adherence to guidelines of waste 

management, lack of plastic waste management facilities, ineffectiveness of waste management authorities, lack of interest in 

plastic reuse, corruption, non-cooperation with waste management authorities, lack of interest in government policies, non-

implementation of extended producers responsibility, insufficient financial resources, limited professionals to handle plastic 

waste, reduced environmental monitoring, non-segregation of waste at source, poor implementation of government policies, 

lack/inefficient waste transportation equipment, negligence, inappropriate technologies to manage plastic waste, low level of 

knowledge on environmental matters, lack of political will. These variables are classified as governmental/attitudinal factors.  

 

� Second Principal Component 

The second principal component correlates strongly with twenty-five of the original variables. This component correlates 

strongly with Lack of adherence to guidelines of waste management, lack of plastic waste management facilities, ineffectiveness 

of waste management authorities, lack of interest in plastic reuse, corruption, non cooperation with waste management 

authorities, lack of interest in government policies, non implementation of extended producers responsibility, insufficient 

financial resources, limited professionals to handle plastic waste, reduced environmental monitoring, non segregation of waste 

at source, little or no encouragement on recycling, lack of strict enforcement on environmental laws, limited space for recycling, 

inefficiency in plastic waste collection, lack/inadequate environmental policies and legislation, lack of concern for the 

environment, use and throw away culture of the people, poor implementation of government policies, lack/inefficient waste 

transportation equipments, negligence, inappropriate technologies to manage plastic waste, low level of knowledge on 

environmental matter, lack of political will. With respect to the variable loadings, this component is an indication of political 

factors. 

 

Table 4: Rotated Component Matrix in PCA for factors affecting plastic waste management in Enugu South LGA 

 
Component 

1 2 

Level of income .938  

Inefficient by laws on littering .883  

Lack of interest in plastic recycling .830  

Low public awareness .826  

Non-involvement of citizen in policymaking .824  

Lack of adherence to guidelines of waste management .784 .519 

Lack of plastic waste management facilities .781 .535 

Ineffectiveness of waste management authorities .774 .561 

Lack of interest in plastic reuse .773 .586 

Corruption .766 .549 

Non-cooperation with waste management authorities .755 .581 

Lack of interest in government policies .750 .575 

Non-implementation of extended producers responsibility .747 .600 

Insufficient financial resources .713 .609 

Limited professionals to handle plastic waste .712 .614 

Reduced environmental monitoring .705 .579 

Non segregation of waste at source .692 .567 

Little or no encouragement on recycling  .886 

Lack of strict enforcement on environmental laws  .877 

Limited space for recycling  .865 
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Inefficiency in plastic waste collection  .853 

Lack of/inadequate environmental policies and legislation  .849 

Lack of concern for the environment  .846 

Use and throw away culture of the people  .820 

Poor implementation of government policies .544 .794 

Lack/inefficient waste transportation equipments .539 .782 

Negligence .533 .778 

Inappropriate technologies to manage plastic waste .597 .723 

Low level of knowledge on environmental matters .585 .715 

Lack of political will .667 .677 

 

C. Principal Component Analysis for factors affecting plastic waste management in Enugu East LGA 

From Table 5, two components have been extracted which explains 89.242% of the overall variation in the original set of 

variables. The first component explained 46.539 percent of the overall variance, while the second component explained 42.703 

percent. These two components were used to summarize the overall variation in the original set of variables. 

 

Table 5 Total Variance Explained in PCA for factors affecting plastic waste management in Enugu East LGA 

Component 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 25.745 85.816 85.816 25.745 85.816 85.816 13.962 46.539 46.539 

2 1.028 3.426 89.242 1.028 3.426 89.242 12.811 42.703 89.242 

 

The rotated correlation between each of the measured variables and each extracted or retained component is shown in the 

rotated component matrix in Table 6. It shows the loading of each variable on each component after rotation.  

 

� First Principal Component 

The first principal component is strongly correlated with twenty-seven of the original variables. It increases with increasing 

values for these variables. This component correlates strongly with limited professionals to handle plastic waste, lack of plastic 

waste management facilities, lack of interest in government policies, non segregation of waste at source, insufficient financial 

resources, lack of strict enforcement on environmental laws, non cooperation with waste management authorities, 

inappropriate technologies to manage plastic waste, poor implementation of government policies, inefficient by laws on 

littering, use and throw away culture of the people, low public awareness, corruption, lack/inefficient waste transportation 

equipments, negligence, level of income, reduced environmental monitoring, lack of interest in plastic reuse, non 

implementation of extended producers responsibility, low level of knowledge on environmental matters, lack/inadequate 

environmental policies and legislation, inefficiency in plastic waste collection, little or no encouragement on recycling, 

ineffectiveness of waste management authorities, lack of political will, limited space for recycling, non involvement of citizen in 

policymaking. These variables are classified as governmental/economic factors.  

 

� Second Principal Component 

The second principal component correlates strongly with twenty-four of the original variables and increases with increasing 

values for these variables. The second principal component correlates strongly with lack of strict enforcement of environmental 

laws, non-cooperation with waste management authorities, inappropriate technologies to manage plastic waste, poor 

implementation of government policies, use and throw away culture of the people, low public awareness, corruption, 

lack/inefficient waste transportation equipment, negligence, level of income, lack of adherence to guidelines of waste 

management, lack of concern for the environment, lack of interest in plastic recycling, reduced environmental monitoring, lack 

of interest in plastic reuse, non-implementation of extended producers responsibility, low level of knowledge on environmental 

matters, lack/inadequate environmental policies and legislation, inefficiency in plastic waste collection, little or no 

encouragement on recycling, the ineffectiveness of waste management authorities, lack of political will, limited space for 

recycling, non-involvement of citizen in policymaking. These variables are classified as political/attitudinal factors.  

 

Table 6: Rotated Component Matrix in PCA for factors affecting plastic waste management in Enugu East LGA 

 
Component 

1 2 

Limited professionals to handle plastic waste .851  

Lack of plastic waste management facilities .827  

Lack of interest in government policies .817  

Non-segregation of waste at source .808  

Insufficient financial resources .805 . 

Lack of strict enforcement on environmental laws .795 .552 

Non-cooperation with waste management authorities .782 .551 

Inappropriate technologies to manage plastic waste .774 .559 

Poor implementation of government policies .761 .590 
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Inefficient by laws on littering .760  

Use and throw away culture of the people .751 .583 

Low public awareness .746 .502 

Corruption .717 .642 

Lack/inefficient waste transportation equipments .713 .558 

Negligence .684 .661 

Level of income .682 .655 

Lack of adherence to guidelines of waste management  .864 

Lack of concern for the environment  .851 

Lack of interest in plastic recycling  .850 

Reduced environmental monitoring .503 .814 

Lack of interest in plastic reuse .531 .795 

Non-implementation of extended producers responsibility .547 .785 

Low level of knowledge on environmental matters .553 .759 

Lack/inadequate environmental policies and legislation .582 .746 

Inefficiency in plastic waste collection .609 .745 

Little or no encouragement on recycling .631 .707 

Ineffectiveness of waste management authorities .670 .694 

Lack of political will .663 .681 

Limited space for recycling .661 .674 

Non involvement of citizen in policy making .669 .673 

 

DISCUSSION  

The study revealed that in Enugu North and Enugu East 

L.G.A, governmental, attitudinal, political, and economic 

factors are all contributory factors to plastic waste 

management in the area. While in Enugu South L.G.A, 

governmental, attitudinal, and political factors are all 

contributory factors to plastic waste generation in the areas. 

Lack of adherence to guidelines of waste management by the 

citizens, low level of knowledge on environmental matters, 

people’s lack of concern for the environment, use and throw 

away culture of the people, lack of interest in government 

policies, non-cooperation with waste management 

authorities, non-segregation of waste at source are all part of 

attitudinal factors that have affected the management of 

plastic waste in Enugu Metropolis. This is coupled with the 

governmental/political factors which include lack of plastic 

waste management facilities, inefficient by-laws on littering, 

low public awareness, lack of strict enforcement of 

environmental laws, lack of political will, inappropriate 

technologies to manage plastic waste, corruption, reduced 

environmental monitoring, lack/inadequate environmental 

policies and legislation among others. The economic factors 

which are the level of income and insufficient financial 

resources are also seen to an have effect on plastic waste 

management in the areas. 

 

CONCLUSION  

This study identified the factors that have that affect plastic 

waste management in the Enugu metropolis. These include 

governmental, attitudinal, political, and economic factors. 

Considering these results, attitudinal change by the citizens 

towards the use of plastic products and management of its 

corresponding waste is necessary. This can be achieved 

through awareness creation on the environmental impact of 

plastic waste. For effective plastic waste management, strong 

policies on plastic waste should be formulated, with proper 

implementation and enforcement 
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