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Abstract: Whereas waste management research has focused on mostly urban municipalities in
South Africa, not much is known about the current performance of waste management services
from the perspective of community residents in rural municipalities. This study reports on the status
and effectiveness of waste management practices from the perspective of community residents in
the Umkhanyakude and Zululand Districts in the rural areas of the KwaZulu-Natal province of
South Africa. Making use of structured questionnaires, primary data was obtained by interviewing
333 respondents representing households in the study area. Results have revealed several shortfalls
in the provision of municipal waste management services, except for solid waste removal from
households (66%), and management of landfill sites (41%). The degree of dissatisfaction for waste
management services rendered was very high (97.3%). Furthermore, the majority (61.4%) of
respondents were not willing to participate in waste segregation due to lack of appropriate
knowledge and infrastructure. The study also pinpointed some benefits associated with waste
minimization, as well as barriers constraining effective waste recycling. Based on these findings,
there is a dire need for transforming current waste management practices toward increased
recycling rates by creating more environmental awareness and a supporting infrastructure.

Keywords: waste management; waste minimization; recycling; rural district municipalities;
community residents; households; satisfaction levels; willingness to recycle; waste separation;
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1. Introduction

The negative impacts of poor municipal solid waste management and the need to minimise the
amounts of such waste are of environmental concern in many countries. This is especially true in
developing countries where ineffective municipal solid waste management is leading to poor
sanitation, increased public health risk, and other challenges regarding its collection, storage,
transportation, and final disposal through landfilling [1,2,3,4]. Although municipal solid waste is
comprised of solid materials deemed to be useless and not needed, if recycled effectively its quantities
can be substantially decreased when its usable fraction is recovered and reused [5,6,7,8]. One of the
functions of local governments is to ensure that municipal solid waste is collected and disposed of in
landfill sites, in a cost effective and sanitary manner, while recoverable components are recycled
efficiently [2]. Effective municipal solid waste management and its minimization has proven to be
a very complex function in many countries, however, and is dependent upon adequate institutional
capacity, cooperation and collaboration between municipal governments, the public as well as the
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private sector, public awareness amongst residents, and enforcement of environmental laws and
regulations [2,9-11].

Waste management and waste recycling rates in South Africa are negatively impacted by
ineffective collection rates for a significant proportion of the population that reside outside of major
cities and towns [12,13]. Due to these challenges, the Local Government: Municipal Systems Act
(South Africa, Act No. 32 of 2000) [14] maintains that municipalities must involve all local
communities through appropriate mechanisms, processes, and procedures, the goal being to achieve
adequate performance management levels. More specifically, the National Environmental
Management: Waste Act (South Africa, Act No. 59 of 2008) [15] states that municipalities are obliged
to exercise executive authority in delivering services such as the removal, storage, transportation and
final disposal of municipal waste, while ensuring access for all communities to such services.
Municipalities must also set local standards, which can serve as benchmarks in regulating the
separation or segregation of municipal solid waste. Such benchmarks also apply in regulating
activities at the landfill sites, including requirements for waste avoidance or its reuse, recycling and
recovery; and for the prevention and control of littering. Despite these legislative imperatives, waste
minimization through separation at source, recovery and recycling is not yet accorded a top priority
in line with the new regulatory and legal requirements in South Africa [16]. This will result in a weak
service delivery and a failure to achieve sound waste management practices within communities if
institutional resources are poorly allocated to support waste minimization practices within
municipalities.[17].

To date, there is very limited empirical research [13,18] on how local municipalities and
communities in South Africa are responding to the new regulatory framework, which calls for
integrated waste management, along with more public participation and increased recycling rates.
Adopting an integrated waste management strategy means “integrated planning, implementation,
monitoring, and review of these waste management measures to ensure sustainability and to prevent
detrimental impacts on human health and the environment” [19]. Unlike the majority of previous
waste management studies in South Africa, which tended to focus more on cities and urban district
municipalities [18,20,17,21], very few investigations [22] have been directed to the challenges of rural
solid waste management and minimization, although nearly 40% of South Africa’s inhabitants still
live in rural areas. According to the National Waste Management Strategy [23] in South Africa, there
is a major historical impediment regarding the provision of effective municipal waste management
services, especially when it comes to remote rural areas and many jurisdictions under traditional and
tribal authorities. It is also not clear as to how waste recycling rates in rural areas are expected to
increase when these areas are often without the necessary infrastructure and logistical support.
Furthermore, with a growing rural population and poor waste management practices, sustainable
development in these settlements will be compromised in the long term as human health and the
assimilative capacity of the natural environment to absorb more waste is reduced [22]. This point is
also brought to the fore in a Brazilian case study which characterized rural domestic solid waste in
some of the Amazonian villages [24]. A study investigating capacity building in rural Guatemala
showed that one of the barriers hampering the widespread adoption of sustainable waste
management schemes is the long distances traversed by recyclers, and the high costs of transporting
small volumes of recyclable material to buy-back centres [9,25] Moreover, an understanding of
community satisfaction levels on current waste management systems, as well as their willingness to
recycle, is critical for improving the effectiveness of municipal solid waste management practices [26].
Factors attributed to weaknesses in some of the Chinese rural solid waste management systems
included, amongst other barriers, institutional ineptness in executing waste management measures,
lack of a suitable infrastructure and technical support, and poor resident participation [27]. Given the
paucity of such literature in South Africa, the main aim of this article was to assess the status and
effectiveness of waste management practices through an understanding of the opinions and
perceptions of community residents within rural local municipalities in the Umkhanyakude and
Zululand Municipal Districts, both located in the KwaZulu-Natal province of South Africa. Although
such community feedback is providing only one side on the performance indicators of this municipal
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waste management system, such feedback can yield key insights in locating operational barriers and
challenges. The study also established the degree of willingness or unwillingness amongst
community residents to pay for improved waste management services; extent of waste separation at
source; and the benefits and barriers associated with their participation in recycling initiatives.

2. Materials and Methods

2.1. Study Area

The geographical location of the study area is in the Kwazulu-Natal province of South Africa
and is comprised of two district municipalities, namely, Umkhanyakude and Zululand (Figure 1).
Both Umkhanyakude and Zululand Districts fall within areas that have been historically neglected
in terms of municipal waste services. Previous research conducted in these areas has mapped the
location of illegal dumpsites, and has shown that the proportion of unpermitted disposal facilities is
extremely high, with Zululand District having 83% whilst Umkhanyakude has 89% [28]. It is also
important to mention that these districts are financially under-resourced, not only for waste
management provisioning, but for other infrastructural developments and services.

Zululand and Umkhanyakude District Municipalities
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Figure 1. Map of Umkhanyakude and Zululand Districts, KwaZulu-Natal province, South Africa.

Each of the Umkhanyakude and Zululand districts are comprised of five local municipalities.
The former incorporates Mtubatuba, Hlabisa, Jozini, The Big Five, False Bay and uMhlabuyalingana,
while the latter covers uLundi, Nongoma, Pongola, Abaqulusi and Edumbe. Most people in these
two municipalities live in rural areas characterized by poor living conditions. Income earnings are
constrained by lack of jobs or unreliable self-employment opportunities and, therefore, most people
are indigent [29,30]. The geographical characteristics of each district municipality are discussed
below.

2.1.1. Geographical Characteristics of the Umkhanyakude District Municipality (UDM)

The Umkhanyakude District Municipality (UDM) (Figure 2) is in the far northern region of the
KwaZulu-Natal province and shares a border with Mozambique and Swaziland. The district
municipality covers an area of approximately 13,855 km? with a population totalling 625,846 and
128,195 households. The UDM forms part of the Lubombo Trans-Frontier Conservation area and is
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the second largest district in KwaZulu-Natal in terms of size, behind the neighbouring Zululand
District Municipality.

Umkhanyakude District and
Its Local Municipalities
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Figure 2. Map of Umkhanyakude District Municipality showing the various local municipalities
constituting the study area.

The UDM is one of the poorest municipalities, not only in the KwaZulu-Natal province but also
in South Africa and, hence, is one of the four district municipalities that is receiving presidential
public funding to make improvements towards poverty alleviation. The UDM has a relatively small
economy, contributing just 2.7% to the economy of the province and 0.4% of its population. The
economic activities of the district are concentrated in two economic (trade) sectors, namely,
agriculture and tourism. These two sectors together contribute 55% of the total economy of the district
[31].

2.1.2. Geographical Characteristics of the Zululand District Municipality (ZDM)

Figure 3 shows the geographical location of Zululand District Municipality (ZDM, also referred
to as Zululand) within the KwaZulu-Natal province, and the locations of local municipalities within
this district. ZDM is also located in the far north of this province and is bordering Swaziland. In terms
of governance, approximately 50% of the district area is allocated to traditional tribal authorities,
while commercially owned farms and nature conservation areas constitute other important land-
uses. This district is comprised of five local municipalities—Abaqulusi, eDumbe; Nongoma;
uPhongolo; and uLundi. The district covers an area of approximately 14,799 km?, with a population
totalling 803,575 and 157,748 households. The total percentage of urban households is only 25.4%
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while rural households make up 74.6% of the population [29]. Given such a predominantly rural
setting, this district is characterised by a high unemployment rate of 41.1%, which is higher than the
overall provincial rate of 28.5%. The local municipalities of uPhongola, Ulundi and Nongoma have
the highest unemployment rate compared to other local municipalities within the district. However,
the Abaqulusi Local Municipality has the highest number of households with employed inhabitants
working predominantly on agricultural farms within the area.

The most important towns are Vryheid and Ulundi, while Pongola and Paul Pietersburg
constitute small service centres. According to ZDM [32], economic investments in this district are
generally small, thus not enough to enhance local economic developments. Up to the late 1990s, the
most important economic activity was coal mining, although its sphere of influence has declined
markedly. The landscape outside of small towns is occupied mainly by poverty-stricken rural areas
that are under tribal and traditional chieftaincies.
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Figure 3. Map of the Zululand District Municipality as well as the various local municipalities
constituting the study area.

2.2. Questionnaire Survey Design

Scientific surveys entail finding relevant information on one or several groups relevant to the
research and then asking relevant questions on their characteristics, knowledge or attitudes regarding
a phenomenon of interest [33]. Surveys are usually quantitative in nature and aim to give a broad
overview of a representative sample of a large population [33,34]. Primary data required for such
studies are collected by questionnaires and can be summarized by means of descriptive and
inferential statistics. Desktop studies, interviews and site visits were used in this study to determine
the status of waste management systems (collection, storage, transportation and disposal),
satisfaction levels, waste recycling potential, as well as benefits and barriers experienced by
community residents toward increased recycling rates in the various local municipalities within the
study districts.
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2.3. Survey Procedures and Sampling Method

This study followed a random sampling approach whereby households in the two study
districts had an equal chance of being included in the survey. This was preceded by obtaining prior
informed consent from both household owners and relevant officials in the district municipalities.
The surveys began with a small pilot study whose main goal was to establish the suitability of the
questionnaires used for data collection to meet the study objectives. The testing also assessed the time
taken by respondents to complete the questionnaires, and the level of support they would need in
answering the questions effectively. Based on the outcome of the pilot surveys, weaknesses in the
structure and content of the questionnaire were then subsequently addressed.

Four hundred community residents in total, one from each household, were invited to
participate in the study. Out of these 400 residents consulted during the data collection period
(August and October 2015), 333 of them provided educated prior informed consent, meaning that
they understood the goal of the survey adequately and they were willing to participate or withdraw
from the study without any dire consequences. The response rate for this survey was 83%. Most the
respondents (60.7%; n = 202) were from the Umkhanyakude District Municipality whilst 39.3% (n =
131) of them were from Zululand. This discrepancy can be attributed to the point that the
Umkhanyakude District was not only relatively easier to access, but also most tribal authorities and
community residents there gave prior informed consent for the survey to proceed unhindered.

Since the understanding of English was problematic in the study area, interviews were
conducted on a face-to-face manner and the isiZulu vernacular language was used to clarify what
was required from respondents. The questionnaire survey in households was focussed on socio-
economic characteristics; their opinions and perceptions regarding the provision of waste
management services, level of waste collection, minimization and recycling initiatives; their
willingness to separate waste at sources and participate in recycling initiatives; and the benefits
derived from recycling, as well as barriers associated with recycling initiatives. The questionnaire
consisted of a set of open-ended, as well as close-ended questions and Likert-type questions. Each
questionnaire had a space at the bottom of the last page where respondents could comment further
on any aspect under consideration. Each questionnaire was comprised of the following sections:

Section A: Demographic aspects (jurisdictions, gender, employment status, level of education,
and waste management functions);

Section B: Aspects of waste management planning and development (including for example,
municipal solid waste collection; collection of solid waste and recyclables, current recycling practices;
waste separation at source programme, funding of waste separation at source programmes, storage
of recyclables, type of recyclables, and distances travelled for recycling purposes).

2.4. Statistical Data Processing and Analysis

The validity and reliability of the investigation was undertaken using Cronbach alpha to verify
whether the questionnaires were credible and internally consistent. The general agreed lower limit
that was used was 0.7, while 0.6 was used as an acceptable level in the case where agreed lower limit
of 0.7 could not be achieved. The reliability of questionnaires is depicted in Table 1. All the major
aspects or sections of the questionnaire used met the minimum agreed level of 0.7, as proposed by
Revelle and Zinbarg [35]. The reliability of the overall instrument was found to be 0.824. Table 1
shows the results on the reliability of aspects included in the questionnaires for community residents
from each household.
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Table 1. The reliability of aspects in the questionnaires for community residents.

No.of  Cronbach’s Acceptable

Aspect
Spec items alpha level
Benefits f i T
enefits from recycling ar.ld waste minimization - 803 Good
operations
Barriers to recycling and waste minimization 16 932 Excellent
Aspects assisting the co'm'ml‘mlt'y in recycling and 9 963 Excellent
waste minimization
Total 32 .824 Good

The data obtained from responses provided by interviewed community residents were
processed into the Microsoft Excel (2010) programme and statistical analyses were carried out by
means of SPSS version 24. Descriptive statistics in the form of tables, frequencies, percentages and
proportions were used to describe the patterns and trends in the data set. In addition, inferential
statistics was used to depict trends from the quantifiable data and to test the following hypotheses:

Hypothesis 1: Opinions on benefits of recycling and support for waste minimization differ
according to respondents’ gender.

Hypothesis 2: Opinions on benefits of recycling and support for waste minimization differ
according to respondents” employment status.

Hypothesis 3: Opinions on benefits of recycling and waste minimization operations differ
amongst respondents according to monthly net income.

Hypothesis 4: Opinions on benefits of recycling and waste minimization operations amongst
respondents differ according to level of education.

Hypothesis 5: Opinions on barriers to recycling and waste minimization differ according to
respondents’ gender.

Hypothesis 6: Opinions on barriers to recycling and waste minimization vary according to the
employment status of respondents.

Hypothesis 7: Opinions on barriers to recycling and waste management differ amongst
respondents according to monthly net income.

Hypothesis 8: Opinions on barriers to recycling and waste management vary amongst
respondents according to level of education.

2.4.1. Inferential statistical analysis

Exploratory factory analysis, using the principal component method with a varimax rotation,
was done to establish which factors were interrelated in any given construct, where a set of highly
inter-correlated measured variables were grouped into distinct factors. Latent root criterion
ascertained the number of factors to be considered further and all latent roots (eigenvalues), which
were more than one, determined the number of factors [36]. Thus, in this study, all factors with
eigenvalues less than one were insignificant. Furthermore, in this study, factor analysis was used to
shed light on the barriers to recycling and waste minimization. A comparative analysis of socio-
demographic groups to determine group comparisons using the independent t-test was used to
determine differences between groups. Furthermore, a comparative analysis was undertaken
between socio-demographic groups by making use of independent t-tests, where composite variables
were constructed by taking the mean of each Likert-scale construct and the composite variables
involving questions that dealt with benefits and barriers associated with waste minimization and
recycling rates.

Furthermore, a comparison of socio-demographic groups was conducted by means of the
analysis of variance (ANOVA); ANOVA is a parametric procedure for determining whether
significant differences exist in a survey containing two or more sample means [37]. The goal was to
determine, by means of ANOVA, whether there were significant statistical differences between
various socio-demographics based on gender, monthly net income, levels of education and
employment status. Only significant aspects were presented in detail, and confidence interval error
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bars were used to show differences. The statistical testing was conducted at the 5% level of
significance, and the p-value approach was used; thus, a p-value less than .05 led to the rejection of
hypotheses where equal means are involved.

3. Results and Discussion

3.1. Characteristics of Respondents

Table 2 summarises the demographic characteristics of respondents. A total of 333 community
residents were interviewed and 60.7% (n=202) of them were women, while 39.3% (n=131) were men.
Respondents were largely drawn from local municipalities such as Umhlabuyalingana (18.6%), Jozini
(12.0%), The Big Five (10.8%) and Hlabisa (10.8%). Others had relatively lower proportions of
respondents, and entailed Mtubatuba, Abaqulusi, Edumbe, Nongoma, Pongola and Ulundi.
Respondents who were formally employed amounted to 30.5% of the total, while those who were
self-employed constituted 42.3%. An unemployment level amongst the respondents was found to be
27.2%, which is lower than the 41% average for both district municipalities [38]. Respondents without
any education were equal to 16.5% of the sample, and those whose educational level was below a
matriculation qualification amounted to 40.2%. Only 31.2% of the respondents had achieved a
matriculation certificate. Respondents with educational qualification at college or university levels
were relatively fewer as they ranged from 4.5% for university degrees to 7.5% for a college diploma
certificate.

Table 2. A summary of the demographic characteristics of respondents (N = 333).

Variable Category F %
District Municipality Umkhanyakude 202 60.7%
District Municipality Zululand 131 39.3%

Total 333 100.0%
Gender Male 131 39.3%
Female 202 60.7%
Total 333 100.0%
Employment Status Employed 101 30.5%
Self-employed 140 42.3%
Unemployed 90 27.2%
Total 331 100.0%
Income Not more than R500 (39.1 USD) 51 20.1%
R501 to R1,000 (39.2-78.3 USD) 94 37.0%
R1,001 to R1,500 (78.3-117.5 USD) 48 18.9%
R1,501 to R5,000 (117.5-391.5 USD) 32 12.6%
R5,001 to R10,000 (391.6-783.1 USD) 16 6.3%
More than R10,000 (783.1 USD) 13 5.1%
Total 254 100%
Level of Education No Education at all 55 16.5%

Under Grade 12 Matriculation 134 40.2%

d0i:10.20944/preprints201707.0069.v1
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Matric Certificate 105 31.5%
College Diploma 24 7.2%
University Degree 15 45%
Total 333 100.0%

Thirty seven percent of the respondents were earning about R501-R1,000 (i.e., 39.2-78.3 USD)
(per month). Income brackets such as R1,001-R1,500 (i.e., 78.3-117.5 USD) and R1,501-R5.000 (i.e.,
117.5-391.5 USD) per month were represented by 18.9% and 12.6% of the respondents, respectively.
Respondents who were earning more than R10,000 (i.e., 783.1 USD) per month were relatively fewer
(5.1%). These demographic patterns highlight the need for prioritising socio-economic development
in the study area to enhance educational attainments, as well as employment levels.

3.2. Provision of Waste Management Services

The present study had 66.7%, (n=222), of respondents indicate that the local municipalities were
involved in the management of landfill operations, whilst the same proportion mentioned that, at
times, there are environmental awareness campaigns on waste recycling and minimization initiatives
within their neighbourhoods (Figure 4). Alternatively, activities such as the removal of solid waste
in the informal dump sites (75%), removal of recyclable waste from collection stations (94.6%) and
the removal of garden waste from domestic premises (95.8%) were not being adequately provided
by local municipalities. The removal of solid waste from domestic premises was mentioned by 66.7%
of respondents, in contrast. Based on these results, it appears that most waste management activities
by municipalities are still directed toward routine solid waste collection and its disposal, with little
emphasis in promoting waste recycling, especially regarding its removal from several points sources.

. . — 95.8
Environment awareness campaign on 66.7
waste recycling & minimisation... 023
94.6
Removal of recyclable waste from
collection stations '2_1
68.7
Removal of recyclable waste from
domestic premises 25
. . 75
Removal of solid waste from informal 2
dump sites 19
. 95.8
Removal of garden waste from domestic
premises 4.2
. . . 26.7
Collection of solid waste from domestic
premises 66.7
26.7
Management of landfill operations
41
0 20 40 60 80 100
B Not provided Government ™ Contractor ™ Municipality

Figure 4. Opinions of respondents on the provision of waste management services.
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3.3. Satisfaction Levels in Municipal Waste Collection

According to the 2014 Integrated Development Plan [31], waste management has been a
challenge throughout the Umkhanyakude District Municipality (UDM), with poor solid waste
disposal posing a threat to human health and environmental components such as freshwater
resources and the quality of ambient air. The provision of regular refuse removal services is limited
to larger residential centres within this district. Only 10% of households (13,443) were provided with
weekly household refuse removal services compared to the overall provincial figure of 52%.
Approximately 96,089 households in the UDM district made use of their own refuse dumps (74%),
with a further 15,989 households (13%) that were without any form of rubbish disposal sites.
Regarding the Zululand District Municipality, during the 2011-2012 period, only 20% of households
received formal waste disposal support functions, and this was predominantly restricted to urban
areas [29]. The current study found, whereas 70.3% of respondents mentioned that local
municipalities do collect solid waste from their households, the degree of dissatisfaction on the
effectiveness of services rendered was markedly very high (97.3%). Approximately 49.1% of
respondents mentioned that municipal solid waste is collected once a week, while 31.3% indicated
that it is never collected. Despite these discrepancies, 93.1% of respondents were not willing to pay
for improved municipal solid waste collection services; a financial contribution that can potentially
increase effectiveness levels in municipal solid waste collection rates.

3.4. Willingness to Participate in Waste Recycling and its Separation at Source

Approximately 98% of respondents were not involved in any waste recycling initiatives in their
neighbourhoods, and only 51.4% (n = 171) of them were willing to participate in such initiatives
(Figure 5). Furthermore, those who were already involved in some sort of waste recycling complained
that there were no incentives (100%) such as, discounts on waste collection charges. They claimed
that such financial incentives would encourage them to participate in waste recycling initiatives.
However, even if they would like to participate in waste minimization, there were no communal
recycling facilities (70.0%) in their neighbourhoods. Hence, recyclable solid waste fractions such as
food waste (40.5%) and garden waste (95.8%) are still being sent to landfill sites for final disposal
despite their biodegradability and suitability for composting.

Table 3. Willingness to participate and knowledge on waste separation at source for community

members.

Statement Response Rank
Yes No

Are you willing to participate in waste separation at 38.6% 61.4% 1

source in your area? (128) (204)

Do the residents separate waste at source in your area? 14.2% 85.8% 2
(47) (285)

Do you have any knowledge about waste separation at | 3.3% 96.7% 3

source? (11) (321)

Do you separate waste at source? 2.4% 97.6% 4
®) (324)

When respondents were asked about practising waste separation at source in their homes, the
majority (61.4%) of them were not willing to engage in this activity mainly due to widespread
ignorance (96.7%) and the fact that municipalities do not have regular and sustained projects (76.6%)
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that promote waste separation at source, nor provide separate bins or containers for enabling waste
segregation (99.0%) at source (Table 3). Inevitably, the only important sources of recyclable waste in
these neighbourhoods are landfill sites (34%), illegal dumpsites along street corners or open spaces
(38%) as well as streets in the CBDs of neighbouring small towns (22.5%).Since local residents lack
adequate knowledge on the critical importance of waste separation at source and recycling in general,
the volume of municipal waste streams destined for landfill sites cannot be significantly reduced,
thus leading to rapid saturation of remaining landfill airspace. On a comparative basis, the opinions
and perceptions of community residents in the Umkhanyakude and Zululand Districts differ
markedly with findings obtained in some of the rural areas of China, where most of community
residents understood the value of segregating waste at source and were willing to play a meaningful
role in waste separation programmes [39]. Therefore, to help circumvent this environmental problem
in the Umkhanyakude and Zululand Districts, more focussed and sustained public awareness
programmes, coupled with an enabling infrastructure, are needed to change residents’” perceptions
toward improved waste separation at source and household recycling rates. Additionally, such
interventions must clearly explain how waste prevention in the first instance, and waste segregation
at source, will benefit and enhance the standard of living or life quality of households [40,41].

3.6. Respondents’ Opinions and Perceptions on Benefits to Increased Recycling and Waste Minimization
Operations

Despite low recycling rates prevailing in the study areas, some of the respondents could
associate certain benefits with increased solid waste material recovery and recycling. These benefits
included the creation of jobs and the potential for income generation from selling recyclable materials
to buy-back centers. To a large extent (42.8%), the creation of jobs was regarded as one of the most
important benefits realized from waste recycling, and was followed by the potential to earn extra
money through the selling (34.7%) of recyclable waste items. Those who could link increased
recycling rates with clean streets (27.8%) and improved sanitation in the neighborhoods (26.9%) were
nearly equal in terms of proportions involved.

The independent t-test was conducted per respondents’ gender to determine whether mean
scores were the same or different for men and women regarding the stated benefits associated with
increased recycling and support for waste minimization operations. Table 4 shows that there were
no statistically significant differences on the stated recycling benefits amongst respondents based on
gender. Therefore, the assumption of equal variance was met for this construct and the mean scores
were not significantly different from each other, since all tests had p-values of more than .05. Thus,
respondents’ opinions and perceptions on benefits associated with recycling and support for waste
minimization initiatives were not influenced by gender.

Table 4. Comparing mean scores for opinions on the benefits of recycling and support for waste
minimization, per respondent’s gender.

Levene's Test for Equality of Variances t-test for Equality of Means
Equal Variances ... F Sig. T Df Sig. Mean
differen
ce
Recycling benefits & ... assumed .93 34 -1.19 330 24 -.080
support for waste
minimization ... not assumed -1.17 264.43 .24

Table 5 depicts the statistical test of homogeneity (ANOVA) regarding opinions and perceptions
for the benefits associated with recycling, and support for waste minimization, according to levels of
education. The level of education was categorised into five groups: no education at all, under Grade
12 (matriculation), matriculation national certificate, college diploma and degree qualification. The
Levene’s test for homogeneity of variance for perceived benefits from recycling and support for waste
minimization operations was .166 (Table 5). Thus, there was homogeneity in mean scores in terms of
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level of education amongst respondents. This means that opinions and perceptions on perceived
recycling benefits were not influenced or moderated by educational levels.

Table 5. Comparing mean scores on opinions on the benefits of recycling according to respondent’s
educational level.

Sum of Df Mean F Sig.
Squares Square
Benefits from Recycling and | Between Groups | 1.902 4 475 1.329 259
Waste Minimization Within Groups  116.959 327 358
Total 118.861 331

The results on the ANOVA test conducted to determine statistical differences in means
(perceived recycling benefits) by monthly net income are provided in Table 6. The monthly net
income was divided into six groups, which were as follows: not more than R500, R501 to R1000, R1001
to R1500, R1501 to R5000, R5001 to R10,000 and not more than R10,000. The Levene’s test for
homogeneity of variance for benefits from recycling and waste minimization operations was .395
(Table 6). This means that the assumption of homogeneity of variance was met, and in terms of the
construct “benefits from recycling and waste minimization operations”, there was no statistically
significant differences in mean scores because all tests were more than .05. Thus, there was
homogeneity within income groups. A similar outcome was also observed on statistical differences
based on the employment status amongst respondents.

Table 6. Comparing mean scores on opinions on recycling benefits, according to income groups.

Sum of Df Mean F Sig.
Squares Square
Benefits from Recycling = Between 2.286 5 457 1.492 193
and Waste Groups
Minimization Within 75.958 248 .306
Groups
Total 78.244 253

3.7. Respondents’ Opinions and Perceptions on Barriers to Increased Recycling and Waste Minimization
Operations

To a large extent, the lack of support from the provincial government (53.6%), as well as local
municipalities (56.9%) was regarded by respondents as an important constraint towards effective
solid waste recycling. Similarly, the lack of working space and facilities for communal recycling
operations (53.6%) also contributed to poor recycling rates in these districts. Apart from these three
recycling barriers, respondents also mentioned other problems such as the long periods (46.2%) it
takes to collect and accumulate recyclable waste items with a sufficient critical mass for selling
purposes. Conversely, if such recyclables are assembled on-site and, due to poor market accessibility
(38%) they are not sold quickly, informal waste pickers simply burn them (30.1%) to make space for
other recyclable items that are selling faster due to existing demand. The barriers in selling recyclable
items seem to be aggravated by lack of transport (37%), thus forcing informal waste pickers to travel
long distances to reach other markets.

Incidents of burning recovered waste, simply because there is no adequate space to store it
temporarily when sales are low, clearly demonstrates just how counter-productive, ineffective and
inefficient are recycling practices in these districts. Resulting smoke emissions from such fires also
pose a danger to ambient air quality for everyone in the vicinity of the operational sites. To
circumvent some of these challenges, local governments in these districts have a crucial role to play
in creating an enabling framework for environmentally sustainable waste recycling practices [42].
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Furthermore, nearly half (48%) of respondents mentioned the lack of financial support as a
barrier that limits their participation in recycling operations. The fact that local recycling activities by
residents are not yet organized nor formalized (44.3%) into efficient supply and market networks was
also mentioned as one of the negative factors militating against effective recycling. Even so, over half
of the respondents (52.6%) mentioned poor community relationships between informal waste pickers
and community residents. Informal waste pickers are being blamed for street littering and
disorganizing mixed wastes that are stored temporarily in household bins before being dispatched
to landfill sites. This is because informal waste pickers often open these bins when they are searching
for salvageable wastes such as plastics, papers, metals and glass bottles. Any waste that is left outside
of these bins is inevitably blamed on the activities of informal waste pickers, thus creating somewhat
adversarial relations and negative perceptions in the affected neighborhoods. This clearly points out
the need for the supply of separate waste bins at various waste sources and the integration of informal
waste pickers in the recovery of recyclable wastes.

Tables 7 to 9 provide a comparison of mean scores depicting barriers to recycling and waste
minimization, according to respondents’ gender, income levels, and educational levels. All the
ANOVA results revealed that there were no statistically significant differences in mean scores on all
tested constructs. This means that there was homogeneity in how the various respondents expressed
their opinions and perceptions in terms of barriers to recycling and waste minimization in the district
municipalities surveyed for the present research. The same result also applied to barriers against
waste minimization and recycling according to the employment status of respondents.

Table 7. Comparing mean scores on recycling barriers according to gender of respondents.

Levene's Test for Equality of t-test for Equality of Means
Variances

Construct | Equal F Sig. T Df Sig. Mean
Variances ... Differen

ce

Barriers to = ... assumed 3.36 .07 -.55 330 .58 -.035

Recycling ... not -54 247.57 .59

and assumed

Waste

Minimizat

ion

Table 8. Comparing mean scores for opinions on recycling barriers based on respondents’ income

groups.
Construct Sum of Df Mean F Sig.
Squares Square
Barriers to Recycling and | Between 301 2 151 456 .634
Waste Minimization Groups
Within 107.994 327 .330

Groups
Total 108.295 329
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Table 9. Comparing mean scores on recycling barriers according to respondent’s level of education.

Sum of Df Mean F Sig.
Squares Square
Barriers to Recycling Between .676 4 169 .514 726
and Waste Minimization = Groups
Within 107.657 327 329
Groups
Total 108.333 331

4. Conclusions and Recommendations

As indicated earlier, many studies conducted on the problems and challenges associated with
municipal waste management and barriers to waste minimization and recycling in South Africa have
been conducted in urban environments, with very little research attention focused on the situation in
rural areas. New waste management laws and regulations in South Africa require local municipalities
to deliver sustainable services to all areas effectively and efficiently. Some of the provisions in the
National Environmental Management: Waste Act (Act No. 59 of 2008) state that municipalities are
responsible for establishing local benchmarks against which the effectiveness of services provided
can be judged, along with solid waste separation at source, so that strategies to recover waste paper,
plastic, metals and biodegradable components are successful. More is expected from local
governments in South Africa regarding the creation of an operational framework that can support
and enable communities so that they can participate meaningfully in the disposal and recycling of
their household solid waste.

This study has provided important base line indicators on the effectiveness of waste
management services and recycling potential in the Umkhanyakude and Zululand District
Municipalities of the KwaZulu-Natal province of South Africa. Based on the findings of this study,
there are serious gaps between what is currently happening and what is supposed to occur in an
effort towards integrated municipal waste management in the study areas surveyed for the research.
This conclusion is based on the negative opinions and perceptions expressed by some of the
respondents interviewed for the study. It has become very clear in the selected study areas that the
nature of waste management services provided by municipalities has not fundamentally or radically
changed towards increased waste minimization and recycling practices, instead, more institutional
resources are still being channeled toward the collection and transportation of solid wastes from
mixed streams for their final disposal in landfill sites. It was also indicated that the removal of waste
from informal dump sites is not being adequately provided by local municipalities and this also
applies to recyclable wastes from domestic premises. More worrisome, from the sustainability
viewpoint of the local waste management system, is that waste segregation at source is still being
strongly resisted at community level, mainly because relevant knowledge is lacking amongst
residents while local municipalities are failing to invest in the provision of an adequate infrastructure
and logistical support for this activity. This situation is very typical of waste recycling practices
outside of the private sector in South Africa whereby informal waste pickers have very limited
sources from which they can collect recyclable waste except from landfill sites. Such recovery of
salvageable waste usually occurs under very unhealthy working conditions [42].

Satisfaction levels on the effectiveness of waste management services were low amongst the
respondents, even though they are willing to participate in future municipal waste minimization
initiatives. Payment for waste management service questions showed that most respondents were
unwilling to pay for such services, thus indicating poor financial prospects for effective delivery of
waste management services in these rural municipalities.

Respondents specified a few benefits that may be realised as a result of increased waste
minimization, including recycling. These benefits entailed the creation of employment opportunities,
earning of income to buy food and other essentials, as well as improved sanitation in the streets and
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communities. of the specification of these benefits showed no statistically significant differences
amongst respondents according to gender, educational levels, and different income groups.

Several barriers that constrain effective waste minimization and recycling rates have been
pointed out by respondents in both district municipalities. These included the lack of support from
all spheres of government, lack of recycling facilities, and appropriate operational spaces. Similarly,
with recycling benefits, there were no statistically significant differences in the barriers that were
mentioned by respondents.

More sustained environmental awareness interventions are recommended to help improve
knowledge levels on waste management and, particularly, the importance of waste segregation at
source to enhance the collection rates of recyclable materials. As shown in other countries,
interventions such as environmental education are relatively successful in the short term than more
technical investments, which involve hefty finances and expensive infrastructural developments [24]
Furthermore, more integrated waste management, with an emphasis on waste prevention and waste
minimization, is strongly recommended in the study districts, rather than existing practices which
still direct more resources towards the landfilling of mixed wastes with little room for innovative
strategies. There is also a need for more empirical research on waste generation, collection rates, and
recycling rates in other rural district municipalities where supporting infrastructure is usually absent,
the goal being to determine similarities and dissimilarities between these districts and how
operational barriers can be circumvented.
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