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Abstract: South Africa has a history of poor coordination in construction waste management, which
has resulted in problems such as illegal dumping, a lack of legislation enforcement, and a lack of
waste management practices. Problems linked with the management of construction waste have risen
over the past decade because of increased waste production. This study assessed the challenges to
the enforcement of waste management practices by the Greater Tzaneen Local Municipality
construction sector. A qualitative study was conducted in the construction sectors in Limpopo
province. Purposive sampling technique was used to interview 24 participants. The interviews were
recorded, transcribed verbatim, and analysed thematically. The findings highlight challenges such as
employees’ behaviour, financial challenges, lack of knowledge and awareness, poor enforcement of
the law, and inadequate resources that affects the construction waste management practices. This
study draws attention to the challenges encountered when implementing effective waste
management practices in the construction sector. The challenges are consistent with the broader
challenges that the Sustainable Development Goals aim to solve. In order to achieve these goals,
integrated waste management practices that support resource effectiveness and sustainable urban
development are crucial.

Keywords: construction waste; challenges; waste management; construction sector

1. Introduction

The construction sector is one of the industries with the greatest economic, environmental, and
technological influence when viewed on a worldwide scale [1]. Despite its economic impact, the
construction sector’s generated waste has increased as a result of the increasing number of
construction activities [2-4]. The growth of construction waste is a major global challenge as landfills
fill up and less space is available for disposal [5,6]. Globally, approximately 35% of construction waste
is generated, with the majority going to landfills untreated [7]. Some countries like Brazil have
alarmingly high landfill waste rates of above 40% [8]) while other countries like Hong Kong and
Canada have attempted to keep their percentages below 30% [9,10].

Most of the components found in construction materials are hard to compose and therefore they
accumulate [11]. The accumulation of these substances inhibits plant growth and may even cause
plant death. Therefore, it is crucial to lessen the environmental impact of construction waste [12].
Given the detrimental impacts on the environment, it is essential that construction waste be properly
and efficiently managed. To protect the environment and the public’s health and safety, organisations
producing waste and waste management companies are given targets and deadlines by regulating
authorities to comply with national legislation [13]. Despite the existence of waste regulations, such
as the National Environmental Management: Waste Act 59 of 2008 [14] and its amendment in 2014,
as well as the National Environmental Management Act 107 of 1998 [15], construction companies still
encounter challenges with management of construction waste [16]. South Africa consented to the
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adoption and execution of the 2030 Agenda for Sustainable Development, which includes the 17
Sustainable Development Goals (SDGs) [17]. Out of all the SDGs, eight of them have some connection
to waste management and the challenges associated with it. This shows how multifaceted the
problem is and how crucial it is to approach it holistically. Reducing construction waste is critical as
it can lessen environmental strain on the people who depend on agriculture and ecological systems
for their sustenance [18]. It is however important to recognise that there are specific challenges and
obstacles that must be overcome to attain these SDGs and the related objective of integrated waste
management in the context of developing countries.

South Africa has a history of poor coordination in construction waste management (CWM),
which has resulted in problems such as illegal dumping, a lack of legislation enforcement, and a lack
of waste management practices [19]. Problems linked with the management of construction waste
have risen over the past decade as a result of the waste production that has been increasing due to
the number of buildings and other infrastructures that have been constructed [4]. In the Greater
Tzaneen Local Municipality (GTLM), construction activities take place within the natural
environment, utilising various materials, including natural resources, which contribute to waste
generation. This waste poses serious risks to both the environment and human health. The aim of this
study was therefore to assess the challenges to the enforcement of CWM practices in the GTLM
construction sectors. Addressing waste-related challenges in GTLM will contributes to creating more
sustainable urban environments and promoting resource efficiency, which are key targets of SDG 11
(Sustainable Cities and Communities) and SDG 12 (Responsible Consumption and Production).

2. Materials and Methods
2.1. Study Design and Setting

This study used a qualitative case study design to better comprehend the challenges that
construction companies face when implementing CWM practices. The qualitative method was
appropriate as it allowed the researchers to explore and understand the phenomenon [20]. The study
was conducted at the construction sectors in the GTLM, which is in the eastern part of the Limpopo
Province within the Mopani District. There are five (5) local municipalities found within the Mopani
District, namely: Greater Tzaneen, Greater Giyani, Greater Letaba, Maruleng, and Ba-Phalaborwa
Municipalities. The selection of the GTLM as the case study area for this research was grounded in
its relevance to the study of CWM practices. The municipality has a population of approximately
390,098, with 108,926 households [21]. This population growth and the associated demand for
infrastructure development make the municipality an important site for investigating the challenges
related to CWM. The region’s economic activity, particularly in the construction sector, further
strengthens the case for this municipality as the research area. Several construction companies
operate within the GTLM, and as a developing region, it is crucial to address issues of waste
management to ensure sustainable development.

2.2. Population and Sampling

To ensure that adequate information was gathered, a purposive sampling strategy was
employed to choose the participants (i.e., construction site managers, construction site engineers,
environmental officers, and safety officers) who were thought to be knowledgeable about CWM [22].
The study employed Total Population Sampling (TPS), a technique in which all members of the
population who fit the criteria are included [23].

2.3. Data Collection and Procedure

The first author (L.P) conducted the key informant interviews. The researcher spent between 30
to 70 minutes conducting the face-to-face and virtual interviews. Nineteen interviews were
conducted through face-to-face at the constructions sites at a time that was prearranged over the
phone and adjusted to the participants’ preferences while five interviews took place virtually. With
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the permission of the participants [24], the face-to-face interviews were recorded using an audiotape
while virtual interviews were conducted and recorded using Microsoft Teams. English language was
used to conduct the interviews with participants. Participants were asked the following primary
question, which was followed by several follow-up inquiries based on their answers: “What are the
challenges that you experience in implementing the waste management strategies or complying with
them?’

The primary goal of the interviews was to gather information about the participants’ challenges
with CWM, therefore one of the guiding principles was to encourage them to openly discuss their
own encounters and narratives. The researcher followed up on the information provided by the
participants. As a result, rather than using a question-and-answer style, the interviews were able to
be interactive. The researcher was able to determine whether the interpretation mirrored what the
participants wanted to say by summarising their responses and following up with related clarifying
questions.

2.4. Data Analysis

Following the conduction of the interviews, the first author (LP) prepared transcripts for
thematic analysis by transcribing the voice recordings. The thematic analysis followed the Tesch’s
open coding technique [25]. The findings are illustrated in the results section using the participant
quotes that are italicised and enclosed in quotation marks. Since this paper is based on the first
author’s Master of Science in Geography study project, the second and third authors (JM & MHN),
who supervised the study, confirmed the emerged themes of the study.

2.5. Strategies to Enhance Rigor

The following strategies were used to guarantee trustworthiness: confirmability, dependability,
credibility, and transferability [26]. To ensure the credibility, this study was conducted following
ethical approval from the university’s ethics committee. To guarantee that the information given
accurately reflects the opinions of the participants, the data was confirmed with the participants
during the interview process. The first author (LP) often summarised the information that was
presented during the interviews and sought explanations to ensure that the information was accurate.
The supervisors (JM and MHN) who are skilled, and qualified, provided guidance throughout the
study. All authors participated in the study’s design, analysis, and team discussions to foster
consensus with the study’s findings and conclusions. A thorough explanation of the study’s design,
environment, participant details, data collection and analysis processes, and findings were provided
to establish the data’s transferability. An audit trail of field notes, recordings, and audio-taped text
was used to guarantee dependability criterion.

2.6. Ethical Considerations

Prior to the study, the study protocol was reviewed and approved by the Turfloop Research
Ethics Committee (TREC/70/2023: PG). Participants gave their written informed consent after being
made aware of the study’s objectives. Confidentiality was maintained for all the data collected for the
study. The audio recordings were kept in a safe place and were only accessible to the researchers.
Transcripts did not contain names or other personally identifiable information.

3. Results

3.1. Participant’s Demographic Information

Of the 24 participants, male participants constituted 67% of the sample, while female
participants made up 33%. Most of the participants (83%) were between 25-35 years while 13% of the
participants were between 36-45 years. In addition, participants aged 46-65 years and above made up
4% of the workforce, as opposed to no participants in the 18-24 age group. The participants had
different qualifications and experience of environment and CWM. The results show that there is an
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almost even distribution between those who obtained national diploma, bachelor’s degree, and

honour’s degree with 25%, 29% and 25%, respectively. Only 17% of the participants had a master’s

degree while 4% had a higher certificate. About 46% of the participants had 9-15 years of professional

experience in the field of waste management, while 37% indicated that they had 6-8 years of

professional experience and 17% had 3-5 years of professional experience. Most participants (84%)

were construction site managers while 8% were site engineers. Additionally, the results show that

there is equal distribution of 4% each between environmental officers and safety officers. Table 1

shows the demographic data of the participants.

Table 1. Participant’s demographic information.

- . Type of
Particip | Gend | Ag Highest Years of work .
. . Occupation construct
ant er e qualification experience )
ion
25- Bachelor’s Construction site
1 Male 9-15 years Road
35 degree manager
36- National Environmental
2 Male 9-15 years Road
45 Diploma officer
25- Bachelor’s Construction site
3 Male 9-15 years Bridges
35 degree manager
Fema | 25- Construction site
4 Master’s degree 9-8 years Housing
le 35 manager
Fema | 25- Construction site
5 Honours degree 6-8 years Housing
le 35 manager
Fema | 25- Construction site
6 Master’s degree 6-8 years Road
le 35 manager
Fema | 25- Construction site
7 Honours degree 6-8 years Housing
le 35 manager
25-
8 Male 35 Honours degree 3-5 years Safety Officer Bridges
25- Bachelor’s Construction site
9 Male 9-15 years Dam
35 degree manager
Fema | 25- Construction site
10 Diploma 6-8 years Road
le 35 manager
25- Bachelor’s Construction site
11 Male 6-8 years Housing
35 degree manager
Fema | 25- Construction site
12 Honours degree 6-8 years Housing
le 35 manager
25- Construction site
13 Male Master’s degree 3-5 years Housing
35 manager
25- Construction site
14 Male Master’s degree 6-8 years Bridges
35 manager
36- National Construction site
15 Male 9-15 years Road
45 Diploma manager
25- National Construction site .
16 Male . 6-8 years Housing
35 Diploma manager
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46- National Construction site
17 Male . 9-15 years Dam
65 Diploma manager
25- Higher Construction site .
18 Male . 9-15 years Bridges
35 certificate manager
25- Construction site
19 Male Honours degree 9-15 years Bridges
35 manager
36- National Construction site
20 Male . 9-15 years Road
45 Diploma manager
25- Bachelor’s
21 Male 9-15 years Site Engineer Road
35 degree
25-
22 Male 35 Honours degree 9-15 years Site Engineer Dam
Fema | 25- Bachelor’s Construction site
23 3-5 years Dam
le 35 degree manager
Fema | 25- Bachelor’s Construction site
24 3-5 years Road
le 35 degree manager

3.2. Themes Emerged from Data Analysis

Six themes emerged from the research findings, and they were: (i) The impact of employees’
behaviour on waste management practices at construction sites, (ii) Financial challenges in managing
construction waste, (iii) Lack of knowledge and awareness on CWM, (iv) Lack of financial incentives
for effective waste management, (v) Poor enforcement of the law by the Environmental Authorities,
and (vi) Inadequate resources to manage construction waste.

3.2.1. Theme 1: The Impact of Employees” Behaviour on Waste Management Practices at
Construction Sites

This theme highlights how employees’ behaviour, despite training and supervision, impacts the
effective implementation of CWM practices. It draws attention to how difficult it can be to alter
unprofessional or uncooperative behaviour. One of the participants made the following observations:

“One of the challenges is that we are dealing with behavioural issues. You must ensure that
someone behaves in a certain way, and you might not win.”

A participant from the road construction projects highlighted that they do advice their
employees through different strategies such as toolbox talk weekly. However, employees continue
to do the opposite besides such trainings and one of the participants said:

“Sometimes we advise them through our weekly toolbox talks but they still do the same things we
advised against. You can see that it is a behavioural issue, so we just have to continue undertaking
the same activity until they are aware.”

In adding to the challenge of behaviour, one of the participants from dam construction projects
emphasised that one of the key challenges they encounter in encouraging workers to implement
waste management methods within their construction site is the behaviour of the workers. The
participant said:

“We make every effort to teach them about waste, but the issue we have is the unprofessional
behaviour of our employees regarding waste management. This indicates that even under rigorous
supervision, there is little chance of beneficial waste management behaviour among workers if their
perceived behavioural control is low.”

In clarifying behavioural aspects of employees, one of the participants from the bridge
construction site was of the view that education and experience play a significant role in shaping
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employees’ attitudes and behaviours toward waste management on construction sites. The
participant emphasised that employees who have received specific training in waste management
tend to exhibit more positive attitudes and behaviours, highlighting the effectiveness of targeted
training programs. The participant said:

“In my experience, employees who have taken part in waste management training programs have
more positive attitudes toward waste management as opposed to the employees who have not
participated.”

3.2.2. Theme 2: Financial Challenges in Managing Construction Waste

This theme reflects the key issue highlighted by participants, which is the high cost associated
with waste management at construction sites. It highlights how expenses related to waste disposal,
labour, and logistical issues are significant financial burdens, particularly for smaller construction
companies. The theme also emphasises how challenging it is to strike a balance between financial
sustainability and legal compliance, since some companies put profit ahead of environmental
improvements because waste management is so expensive. Most of the participants complained
about the high expenses of maintaining costs associated with management of waste within the
construction sites. The cost associated with disposal of waste at the landfill was frequently mentioned
by most of the participants from different project sites. For instance, one of the participants from a
project dealing with road construction stated that:

“Maintenance of waste is expensive. To dump waste at a landfill we must pay and sometimes we
require more labourers for the management and logistics of getting waste dumped.”

Another participant from building and commercial projects also highlighted that they usually
encounter late payments of the work done which becomes a challenge when they must continue
managing waste within their construction sites:

“We struggle with payments to implement the waste management strategies as we do not get paid
on time and it is costly to transport waste to the landfill.”

The financial difficulty was also cited by another participant from the dam construction site who
stated that: “We find it difficult to pay the reqular fees for landfill sites as new entrepreneurs just starting up
our businesses. Therefore, we rather work with the truck owners who pick up the waste rather than worrying
too much about where these truck owners dispose of the waste.” The participant emphasised that in the
construction business financial sustainability is crucial since money is required for efficient waste
management. In agreeing with other participants from other construction sites, a participant from the
road construction site also explained the financial difficulties to manage construction waste. She
claimed that because appropriate waste disposal is expensive, some smaller construction companies
struggle with it:

“We have challenges with finances, so the high costs associated with waste collection and disposal
are some of the reasons that make us not to comply with the law.”

Due to their primary focus being financial profit, the participants highlighted that the companies
have no interest in making environmental improvements to their processes. As indicated by one of
the participants from the road construction projects, the costs associated with managing waste from
construction projects are the source of the financial obstacles:

“As much as we have to comply with the law, but we also have to make profit, so the cost associated
with management of construction waste is a problem because somehow along the way we lose profit
as we have to pay a lot of money for waste to be taken care of.”

3.2.3. Theme 3: Lack of Knowledge and Awareness on Construction Waste Management

This theme encapsulates the challenge of lack of knowledge and awareness surrounding both
CWM and the relevant environmental legislation among construction workers, contractors, and even
professionals. It draws attention to how this knowledge gap impedes both legal compliance and
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efficient waste management practices. The theme also emphasises the need for better education and
training for workers, as well as a more serious approach to environmental regulations, to improve
waste management outcomes at construction sites. In highlighting how lack of knowledge and
awareness affects waste management at construction sites, one of the participants emphasised that
there is lack of knowledge and awareness regarding CWM by saying:

“Even though sometimes we do environmental induction, some people do not understand the
importance or impacts of waste on the environment, and we must always remind the workers. Most
workers do not understand the waste management and how waste can impact the environment.”

Lack of knowledge is, however, a broad problem as it is not only on the site of the employees
but cut across to professionals. Participants indicated that they sometimes source experienced people
to manage waste on their behalf due to lack of knowledge of their own staff. One participant said:

“But sometimes we're not trained to manage certain types of hazardous waste. So, we must now
bring in an experienced third party to come and manage that waste on our behalf, like, for example,
sewage waste, because we bring toilets on site. So, such waste whereby our toilets need to be cleaned,
we bring a third party to come in and clean those toilets and dispose of waste on our behalf.”

Most participants in the road construction projects attested to challenges that are bound to
hinder the effectiveness of the legislation such as a lack of knowledge of the law among most
contractors and construction workers, a lack of funding, and a shortage of human capital. One of the
participants from housing and commercial projects agreed with participants from road construction
projects that there is lack of understanding of the legislation: The participant said:

“The environmental legislation is new, and it requires understanding for it to be executed
successfully.”

3.2.4. Theme 4: Lack of Financial Incentives for Effective Waste Management

This theme reflects the participants’ concerns that construction companies are not provided with
sufficient financial rewards or incentives, such as tax credits or rebates for adopting waste
management practices. It highlights how the absence of these incentives discourages companies from
exploring alternative waste management options, like recycling and recovery and this may hinder
their efforts to reduce waste at construction sites. The theme emphasises the necessity of more
encouraging laws that supports companies to use environmentally friendly waste management
strategies.

Most participants stated that companies are not provided with any financial incentives, such as
rebates or tax credits, or any other kind of reward, for creating or implementing waste management
strategies that the government has suggested. Some participants expressed the opinion that
construction businesses lack the incentive to go through alternative possibilities like recovery and
recycling before resorting to landfills. As a result, they indicated that there are insufficient incentives
for construction companies (e.g., cash for waste materials exchanged, or prizes for building sites
reaching predetermined waste reduction targets). Most of the participants who deal with dam
constructions stated that they were unaware of any incentives provided to companies for creating or
implementing waste management strategies that are mandated by the government.

3.2.5. Theme 5: Poor Enforcement of the Law by the Environmental Authorities

This theme captures the challenges of non-enforcement and the uneven application of
environmental laws across different types of construction projects. Among the challenges identified
by the participants was the inadequate enforcement of environmental law. Participants indicated that
as much as there are environmental laws governing the construction site, such laws are not enforced.
One of the participants said:

“There are laws, but they are not enforced as much as they should be. When driving around the
Greater Tzaneen Local Municipality, you will casually see construction waste all over the place.”
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Most of the participants were aware of the National Environmental Waste Management Act,
2008 (Act No. 59 of 2008), however, they indicated that some of the laws are not enforced. In
emphasising the issue of poor law enforcement, one of the participants said:

“There are municipality environmental officers and the environmental compliance officers from
LEDET but somehow, they do not care much about the enforcement of the environmental laws,
because they never visit our sites to check if we comply with waste management strategies but some
areas of the Municipality, especially the rural side, there are a lot of construction waste along the
roads or in bushes.”

One of the participants from the road construction projects acknowledged that some provisions
of the law ought to be obeyed without question. According to the participant, a significant number
of people who work on the site do not know much about some of the environmental laws, let alone
know how to comply with it. In explaining his acknowledgement of the law, the participant said:

“Law is law, and it must be followed. For instance, the aspect of classification of waste cannot be
compromised. However, it becomes difficult to enforce the law because most of the workers do not
know much about the laws and regulations governing waste management. So, we still must educate
them more before we can talk of penalties.”

A participant from housing and commercial properties sites opined that the legislation has not
been followed effectively at their site. The participant further highlighted that the legislation
generally favours large construction companies because they have money and resources to dispose
of their waste in accordance with the law:

“We are a small company with lack of capital and insufficient human capital. So, it can occasionally
be challenging to adopt some of the practices, such as sorting on site unlike large construction
companies who have their waste sorted on site, making the process of waste disposal much simpler.”

3.2.6. Theme 6: Inadequate Resources to Manage Construction Waste

This theme emphasises how important resources like waste bins are to maintaining efficient
waste management practices at construction sites. It also highlights how inappropriate waste
disposal practices, such littering, are exacerbated by a shortage of these vital resources. One of the
participants indicated that, lack of proper equipment such as bins resulted in problems such as
littering. “On the site that we are currently working at right now, we do not have bins.”

One of the challenges mentioned by a participant from a road building site was the scarcity of
supplies, such as skip bins. This backed up the participant’s judgment from the dam construction
site, which mentioned resource availability challenges. Another participant in the dam construction
projects expressed the opinion that there is a lack of funding, which results in inadequate resources
and ineffective monitoring. Another participant from the road construction site also mentioned some
of the difficulties encountered in trying to implement the law efficiently, like a lack of resources:

“It is challenging to implement the waste management laws because of lack of resources within the
site.”

The scarcity of bins for management of waste was also mentioned by one of the participants
from housing and commercial project. The participants highlighted that when waste bins are not
available it causes littering within the site:

“You’d find that they are minimal, or few which in turn encourages people to end up throwing the
waste on open spaces.”

4. Discussion

The findings of our study highlight the challenges in fostering ethical behavior in employees.
The results show that despite continuous efforts like toolbox talks and training, employees frequently
still act in ways that are inconsistent with waste management practices. This point to the difficulty in
changing ingrained habits or attitudes, despite clear guidance. Even after being taught the
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significance of compliance, employees’ reluctance or lack of interest in appropriate waste
management reveals that behavioural problems are frequently at the heart of substandard waste
management practices. The study’s findings also demonstrate how important training is in
influencing employees’ perspectives on waste management. Employees with specialised waste
management training demonstrated more positive mindsets and behaviour. Our findings are
consistent with a study which highlighted that changing people’s perceptions can prevent the main
causes of waste production in the construction industry [27]. Similarly, research has demonstrated
that understanding attitudes and behaviours associated with waste management is necessary for
efficient CWM [28,29].

Thus, when managing construction waste, human factors must be considered. Because
environmental issues are closely linked to human behavior, people’s environmentally conscious
beliefs and activities will have beneficial effects for communities [30]. The results further suggest that
behaviour control is a prerequisite for putting effective CWM policies into practice and that
employees’ willingness to embrace construction waste measures is largely dependent on their
perception of behaviour control. However, McKenzie-Mohr [31] contends that attitude modification
and awareness-raising have little to no effect on behavior change. To improve CWM practices and
foster an accountable culture, it is imperative to strengthen behavioural change techniques
employing reinforcement strategies including rewards, recognition, and peer accountability. There is
a need for more interactive training and awareness campaigns that are tailored to different levels of
proficiency and supported by multimedia tools for continuous learning. Knowledge is an essential
first step in the pursuit of improved waste management techniques and a key driver of meaningful
environmental action [32]. To improve staff understanding of waste management practices and legal
requirements, regular, practical training programs such as environmental orientations, practical
training sessions, and continuing education must be implemented.

The results of this research draw attention to the complex financial difficulties that construction
companies encounter while handling waste, especially the burden that these expenses place on
smaller companies. Even though companies recognise how important it is to follow environmental
regulations, compliance is frequently hampered by the high costs of disposing of waste and logistical
challenges. Given that companies place a higher priority on financial viability than rigorous
adherence to waste management regulations, the conflict between profitability and ecological
consciousness is a major concern. This issue highlights the need for sustainable and reasonably priced
waste management systems that enable construction companies to strike a balance between their
financial reality and legal compliance. The result of this study is in line with a study that found that
contractors usually lose money due to higher overhead costs and delays, decreased productivity due
to more time commitment, and high waste disposal charges [27]. A number of construction
companies lack the financial as well as technological capabilities necessary to properly manage
construction waste [33]. Given the constraints of the construction sector as well as the local market,
different countries have varied strategies for managing construction waste [34]. Although
participants expressed dissatisfaction with the financial challenges of waste management, they have
highlighted the fact that there are financial benefits to reducing construction waste. Participants
believe that financial gains can be achieved through sales of recycled materials to other parties and
cost savings realised by the client through waste minimisation. More financial savings can be
achieved by the customer and, to some extent, by the lead contractor as more waste is diverted from
landfills. These financial savings can be derived from reduced waste disposal costs, purchase costs,
and transportation expenses.

To lower the financial burden of waste management on construction sites, companies should
employ cost-effective strategies to maintain revenue and adherence to regulations. Waste reduction
and recycling initiatives, for example, can save disposal costs by reusing materials and lowering
dependency on landfills. This idea is endorsed in a study which suggested that methods such as
reduced production, waste classification, reuse, and recycling should be prioritized because they are
more economical [35]. Therefore, establishing relationships with recycling facilities and waste
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management companies may open up more affordable and ecologically suitable disposal
alternatives. Streamlining logistics, which involves spending money on on-site waste segregation,
utilizing shared disposal services, and efficiently planning waste pickup, can further reduce costs.

Lack of knowledge and awareness about waste management and its effects on the environment
is still a major problem in the construction sector. The study participants noted that both the
professionals managing the projects and the employees on the ground need to be better informed
about the negative effects of improper waste management and the significance of following
environmental regulations. Lack of public awareness regarding the environmental repercussions of
waste has been noted as one major obstacle to adopting the advised health behaviours [36]. According
to research, one of the most effective indicators of an individual’s recycling behaviour is possessing
the right knowledge [37]. Therefore, it is critical that those handling construction waste understand
how it affects human health and the environment.

As previously mentioned, certain employees and contractors could disregard legal obligations
like maintaining waste records and using appropriate disposal techniques. This is made worse by the
fact that these regulations receive less serious attention than those pertaining to the Health and Safety
Act. Ideally, all construction waste should be recycled and reused, however, there are numerous
challenges along the way which are confirmed by literature. For instance, a case study in Australia
discovered that some of the main challenges to recycling construction waste are: lack of knowledge
within the industry about the significance of recycling and its possible benefits; lack of business-
related policy incentives, uncertainty about recycled materials and technological obstacles to
recycling waste resources for beneficial purposes [38]. Lack of information position by citing
insufficient knowledge of construction workers coupled with insufficient training on waste
management issues are some of the challenges to achieving the reduction of construction waste [39].

A major gap that significantly affects the construction sector’s capacity to implement sustainable
waste management techniques is the lack of financial incentives for efficient waste management.
According to our study findings, construction companies frequently give financial considerations top
priority when making operational decisions, which can have a direct impact on their readiness to
implement new procedures or technological advancements. In the absence of monetary incentives or
rewards, construction companies could be reluctant to spend money on waste reduction techniques
like material reuse, recycling, or recovery. Insufficient incentives to encourage sustainable
construction, a lack of knowledge about the potential and financial benefits of sustainable
constructions, a narrow selection of sustainable materials, and a lengthy process for environmentally
friendly construction certifications and authorisations are some of the factors identified to affect the
management of waste [40]. The findings are also comparable to a study which discovered that the
four primary challenges for implementing source separation into practice are expectations of
receiving incentives, individuals’ inadequate awareness, and lack of responsibility, and issues with
the waste collection system [41].

The provision of monetary and market-based incentives for sustainability adopters serves as a
catalyst for the adoption of waste management approaches [36]. Therefore, one of the elements
influencing CWM efforts is offering financial incentives to stakeholders. This is viewed as a strategy
that can increase their desire to manage construction waste more effectively and their interest in
recycling it. To encourage sustainable practices and effective waste management in the construction
sector, financial incentives such as tax credits, rebates, and subsidies should be put in place. These
incentives may make waste reduction, recycling, and recovery programs more reasonable for
companies. Reward-based initiatives, like cash incentives for exchanging waste products and
recognition programs for accomplishing waste reduction targets, can further boost compliance.
Nahman [42] also supports that tax breaks, subsidies, and incentives should be put in place to
promote sustainable activity.

Inadequate legal enforcement by environmental authorities exposes serious problems in the
construction sector, especially with regard to adherence to environmental laws controlling waste
disposal. This problem highlights the discrepancy between environmental regulations’ existence and
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their practical application, particularly in construction projects. Non-compliance has serious
consequences for environmental protection and is caused by a variety of factors, including improper
enforcement, inconsistent application of the law, and a lack of knowledge about the needs of the law.
Waste management practices that are insufficient or ineffective are often associated with a number
of challenges that developing countries face [35]. This is due to the fact that ineffective waste
management techniques pose major risks to the environment and public health at every stage of the
waste collection, storage, processing, disposal, and treatment process.

The study shows that waste management is at its lowest point regardless of the existing
legislations and regulatory organisations established to promote the initiative at all three levels of
government. Therefore, to address this challenge, authorities should strengthen monitoring and
compliance through regular inspections and more severe penalties for non-compliance in order to
accelerate the implementation of environmental standards in CWM. Enhancing the percentage of
environmental officers on construction sites can help assure responsibility and promote adherence to
waste management regulations. In this study, participants indicated that if the laws are effectively
enforced, the compliance with waste management strategies within the construction sites will
improve. This is supported by a study which found that effective waste minimisation implementation
can be facilitated by the enforcement of current rules and regulations [33].

A significant issue facing the construction sector is the influence that insufficient resources have
on efficient waste management on construction sites. The lack of essential resources, such as waste
bins, that are necessary for implementing proper waste management practices significantly
contributes to improper waste disposal practices, poor site cleanliness, and even environmental
pollution. This problem has wider ramifications for adherence to environmental laws and
sustainability objectives in addition to having an impact on the actual physical environment on
construction sites. To accomplish a successful plan regarding waste separation at source, a collection
system must be supplied [43]. This is related to respondents’ assertions that they are unable to
separate various types of waste because they do not have sufficient containers for that purpose. One
of the most important elements in encouraging waste minimisation is the availability of waste skips
for certain materials and maximising on-site material reuse [44]. Therefore, to improve waste
management at construction sites, it is essential to ensure that the resources required, such as waste
bins and the right tools, are available. Construction companies should establish clear waste
segregation protocols and invest in appropriate waste disposal facilities to reduce littering.
Governments and industry stakeholders should collaborate to provide financial aid or incentives,
particularly for smaller businesses, to provide access to vital resources.

5. Limitations and Future Research

Most companies were reluctant to take part in the study because they feared that by participating
might place them in problems with the environmental authorities if any non-compliance were
identified. The researcher however reassured the participants that their companies or identities
would remain private to lessen this risk. The sample size was therefore limited to 24 participants.
Additionally, the study was conducted in one local municipality within the Mopani District and
therefore the findings cannot be generalised to other settings. A similar approach may be used in
other research projects with a larger sample size. Although this study was conducted in one local
municipality, the methodology used could be applied to other districts in the future.

6. Conclusions

This study draws attention to the challenges encountered when implementing effective waste
management practices in the municipality’s construction sector. The challenges are consistent with
the broader challenges that the SDGs of the UN aim to solve. In order to achieve these goals,
integrated waste management practices that support resource effectiveness and sustainable urban
development in addition to regulatory framework compliance are crucial. This study supports the
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global endeavour to minimize environmental impact, promote sustainable practices, and preserve
public health by addressing the challenges to effective CWM in the GTLM.
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