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1. Introduction

Waste is regarded as the inevitable by-product of human activities [1]. Historically,
waste generation was not a concern due to the ability of the environment to absorb the
material being generated [2]. But over time, factors of rapid urbanisation, increased

Journal of Sustainability Perspectives: Volume 3 Issue 1, 2023 11


https://ejournal2.undip.ac.id/index.php/jsp/
mailto:townplannerseun@yahoo.com

population growth, economic development and change in consumption patterns triggered
waste generation rates to an unprecedented level that its management became a challenge
for municipalities.

Waste has been classified based on its origin, physical state, and physiochemical
properties [3]. By origin, waste emerged from sources such as residential, industrial,
commercial, institutional, construction and demolition, agricultural, and medical [4]. By
physical state, it can be grouped into solid, liquid, and gas. And by physiochemical
properties, waste is categorized based on composition, size, density (physical properties),
moisture content, volatile solids, ash content, calorific value, etc. (chemical properties). Like
other waste materials requiring management, construction and demolition waste (CDW) is
increasingly gaining the attention of municipalities [5], because its improper management
can impose negative economic, environmental, and social impacts [6]. While this constitutes
a concern globally [7], different management approaches have been adopted by developing
and developed countries [8]. Although developed countries have made considerable
advancements in construction and demolition waste management (CDWM), developing
countries are still lagging. Despite the efforts to recycle and reuse CDW, about 35% of this
waste type still ended up in landfills without treatment worldwide annually [9]. For instance,
it was reported that in Australia, about 27 million tonnes of construction and demolition
trash were produced in 2018-2019, yet only 60% of this waste stream was recycled [6].

This paper explores the issue of CDWM in a developing country with a focus on Nigeria.
It therefore aimed at understanding CDWM practices and their perception by policymakers,
waste managers and other stakeholders in the construction industry. In addition, it seeks to
identify gaps in the literature for future research directions.

2. Construction and Demolition Waste Management: An Overview

The history of construction waste management dated back to the second world war,
when demolition waste was recycled in Germany to solve the problem of disposing of the
large volume of demolition waste emanating from the war [10]. A primary source of CDW is
infrastructures designated for demolition based on their limit states; a state of incipient
failure, beyond which a structure ceases to perform as designed. Apart from this primary
source, construction activities are other contributing sources of CDW due to excessive
procurement of building materials, and the mishandling of the materials by the labourers
[11]. Other human factors attributed to construction waste production include “recurrent
design changes, errors in design and construction detail, and waste from cutting
uneconomical shapes”, lack of knowledge and experience in construction waste, purchase
of materials that are unsuitable to the specification, and inappropriate storage causing to
failure and rework [12]. Natural disaster events such as earthquakes, floods, landslides, and
tornadoes impact infrastructures often causing irreparable damages that generate a
substantial amount of demolition waste.

There is no consensus regarding the operational definition of CDW. This has been
attributed to diverse waste management philosophies and priorities [9]. In other words,
CDW has been variously defined. A few of the definitions will be presented to provide focus
in this paper. CDW constitutes “materials that are generated when new building and civil
engineering structures are built, and also when current buildings and civil-engineering
structures are renovated or demolished with deconstruction activities [13].” Peru’s Ministry
of Environment & Ministry of Housing and Construction and Sanitation 2016, defined CDW
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as “waste generated during construction, restoration, renovation, remodeling, and
demolition of buildings and as a result of infrastructure activities and processes [14].”
According to the decree-law 56/2015 of waste management, published in B.O. # 62 series |,
of the Republic of Cape Verde, CDW is defined as: “The residue from construction,
reconstruction, extension, alteration, maintenance and demolition of buildings and collapse
[15].” However, in Nigeria, the National Environmental (Sanitation and Waste Control)
Regulations (Section 106) interpreted "Construction and demolition debris" as materials
that are normally used in the construction of buildings, structures, roadways, walk and other
landscaping materials, and includes but is not limited to, soil, asphalt brick, mortar, drywall,
plaster, cellulose, fiberglass fibers, gypsum board, lumber, wood, asphalt shingles, and
metals [16]. From the definitions, it can be deduced that CDW emerged from various
buildings and civil engineering activities ranging from construction, reconstruction,
renovation, remodeling, and maintenance, to demolition. From the literature have also
emerged various CDW classifications such as inert and non-inert waste [17]; tangible and
intangible waste [18]; as well as direct and indirect waste [19]. These classifications of CDW
influence the approach to its management.

a. Tangible and Intangible Construction Waste

Tangible construction waste comprises the combination of “used and unused materials
that emerged from construction, demolition, and other construction-related activities.”
They include concrete, bricks, tiles, reinforcement bars, wood, cardboard, paper, and
topsoil. Intangible construction waste is referred to as “non-value-adding construction
activities resulting in project costs and time overruns”. They are termed intangible
because they consume resources without creating value. This waste type includes
“overordering of materials, inappropriate storage of materials, construction process
waiting time, and poor project and human management [18].”
b. Direct and Indirect Construction Waste

Direct waste is the type that occurs “at any stage of the construction process before the
delivery of materials to the site and after incorporating the materials at the building.
Conversely, indirect waste “occurs when materials are not physically lost but misused on
site, causing monetary loss.” A good example of indirect waste is when making concrete
slabs thicker or larger than specified by the structural design. See Table 1 for the summary
of the direct and indirect construction waste [19].

Table 1: Categories of Direct and Indirect Construction Wastes

Category Reason Examples
Delivery waste During the transportation of Bricks, glassing
materials to the site, unloading
and placing in addition to the
initial storage

Cutting and Cutting materials into various Formwork, tiles
Direct waste  conventional waste sizes and uneconomical shapes
Fixing waste Dropped, spoiled, or discarded Bricks, roof tiles
materials during the fixing
Application and Hardening of the excess Paint, mortar,
residue waste materials in containers and plaster
cans
Waste caused by Damage occurs by succeeding Painted surfaces
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Category

Reason

Examples

other trades
Criminal waste
Management waste

Substitution waste

trades

Theft and vandalism

Lack of supervision orincorrect
decisions by the management

Substitution of materials in
work, which will incur losses to

Tiles, cement bags
Throwing away
excess material
Use of facing bricks
for common bricks

either contractor or client

Production waste The contractor does not
receive any payments for the
work he has carried out

Indirect Negligence waste Site errors because of the Over-excavation of
waste condemned work or use of the foundation
additional material resulting in the use
of additional
concrete
Operational waste Unavailability of proper Formwork
guantities in the contract

documents/the materials that
are left on sites

c. Inert and Non-inert Construction Waste

The inert materials consist of soft materials such as soil, earth, and slurry or hard
materials of rock and broken concrete. On the other hand, non-inert materials are made
up of timber, plastics, and packaging [17].

The management of CDW could also follow the waste management hierarchy concept,
which involves a series of stages. In most developed countries, the 3Rs (reduction, reuse,
and recycling) initiative is being implemented [12]. In addition to the 3R initiatives,
composting and incineration have been identified as other invaluable options for COWM
[20]. The ensuing paragraphs will expatiate on these waste management strategies and their
relevance to CDW.

As a waste management option, a reduction is considered a precautionary technique
targeted at minimizing waste at the source [21]. It is advocated on the premise that if waste
is avoided, fewer collection vehicles and refuse collectors are required, fewer and smaller
waste handling facilities would be needed, and the extension of landfill lifespan would be
achieved [22]. The emphasis here is the minimization of waste through avoidance instead
of having to manage it after production [18].

Reuse involves reusing materials again through item recovery by cleaning and
refurbishing [22]. Reuse of waste materials takes care of waste generated during
transportation, offcuts, and low-quality materials. To achieve waste reuse, waste is sorted
and stored either on-site or off-site. This waste management option eliminates additional
transportation costs, brings about effectiveness in materials handling, and helps divert a
significant proportion of waste from landfills. The variants of this method employed on
construction sites are salvage, repair, remanufacture, refurbish, and repurpose [21].

Recycling is next to reuse in the waste hierarchy and is one of the methods employed
in CDWM [23]. Recycling is about the transformation of waste into new products. Recycling
construction waste offers benefits to the environment, economy, and society. From the
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environmental perspective, the benefits are the reduction in the waste volume taken to
landfills thus prolonging the landfill sites lifespan; avoidance of the contamination of the
groundwater through leakage from the construction waste noted for chemical additives;
and reduction in the transportation requirements for waste destined for landfill sites thus
minimizing the carbon IV oxide (CO2) contribution to the environment. From the economic
aspect, jobs are created for those involved in waste recycling as waste materials undergo
some modification processes for the enhancement of the secondary product. Thus, new
opportunities are not only created for the economy but the reduction of the negative
environmental impacts of waste. And from the perspective of societal benefits, there will be
an assured provision of more quality land for sub-division to meet housing demands because
less land is required for landfills, human health, and other living organisms become free from
toxic substances from construction materials disposed of in the landfills, and bad odors
emanating from landfills affecting the nearby community [1]. Concrete recycling in
particular has been shown to be theoretically possible under specific circumstances.
Numerous laboratory trials, field testing, and extensive restoration efforts have proven this
[23].

Composting involves breaking down the biodegradable component of waste into CO2
and water in the presence of oxygen by microorganisms. The product of this process is
compost used as fertilizer in agriculture or for land reclamation. Composting will help divert
the biodegradable fraction of the CDW from landfills, which thus leads to the avoidance or
reduction of greenhouse gas emissions and leachate [20].

Incineration is the combustion of waste to produce heat, CO2, and oxygen. The
emissions of various gases in the air by this option trigger massive opposition. When
disposing of hazardous materials that are extremely flammable, volatile, poisonous, and
contagious, incineration is the only method permitted. Good examples of hazardous
materials found in CDW include asbestos, lead paint, lamp ballast (polychlorinated biphenyls
[PCBs] and non-PCB), mercury-containing equipment (pressured gauges), flow meters,
heating, and air conditioning thermostats tilt switches, and drain traps in old buildings [20].

The execution of the highlighted methods can be termed sustainable CDWM. However,
a larger proportion of the CDW is still disposed of in landfills [24], even in developed
countries. For instance, in developed countries such as the USA, Hong Kong SAR, Canada,
and the UK, construction waste occupies 33-65% of the extant landfill space despite the
implementation of the 3Rs (reduce, reuse, and recycling) initiatives [25]. This statistic
suggests that CDW deserve attention among other waste type and stakeholders should
urgently see to its effective and efficient management for sustainable development.

3. Demolition and Construction Waste Management: International
Perspective

CDWM is a global issue, and as such, both developed and developing countries have a
varying share of the problems associated with its management. This section presents
experiences from the two worlds. In developed countries, CDW is a problem because of high
awareness of the environmental impacts associated with the CDW but their developing
countries’ counterparts are only concerned with building and completing infrastructure [12].

In developed countries, there is evidence of stricter regulations that guide the
management of CDW. Additionally, each of these countries adopts measures that best suit
them. For instance, in Spain, there is the implementation of on-site cleanliness and order,
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correct storage of raw materials, and prioritization of nearest authorized waste managers.
Hong Kong on its part put in place the 3R initiative (reduce, reuse, and recycle) and polluter
pays principle, which places obligations on contractors to create a waste management plan
alongside waste reduction targets and programs [12]. The issue of CDWM in developed
countries is not a recent phenomenon. While there has been an increased generation of
CDW, the efforts to manage and divert the CDW from landfills are laudable as reported in
Russia, Hong Kong, and the United Arab Emirates. For instance, Moscow deployed
construction waste processing facilities in 2017 and achieved a secondary circulation of
more than 80% of construction waste. Hong Kong recycles over 90% of the generated
construction waste with the figure for 2016 put at 93% while the Al Dhafra Recycling
Industries in Dubai City, established in 2008 and operated in 2010, extracted metals and
other suitable materials from construction waste before the remaining material is processed
to obtain 100% recycled aggregates and asphalt [26]. The successes recorded in developed
countries can be attributed to the level of awareness and could be enhanced by
stakeholders’ support, regulations, and law enforcement [12]. The achievements of these
countries indicate the successful implementation of sustainable construction [20].

On the other hand, the waste arising from developing countries has never been in
doubt. Just like the developed countries, pieces of evidence abound of the bulk of CDW that
ends up in landfills [12].

The Chinese experience with CDW revealed that the production rate is unprecedented.
It was reported that about 1 billion tonnes of CDW were generated in 2013, an amount that
was five times more than municipal solid waste at that time. About 5% of the CDW was
reused or recycled. However, the measures to tackle the CDW in China have been described
as incomplete when compared to municipal solid waste. Moreover, few cities in China with
developed economic attributes have instituted actions towards COWM but their regulations
were considered not rigid and unenforceable to provide support for the minimization and
environmentally sound management of CDW [20]. While waste recycling is seen to be a way
out of the waste problem because of its potential to transform waste into wealth, the
stakeholders’ perceptions in China toward recycling CDW were found to be discouraging.
Even the introduction of policies such as waste disposal charging fees to stimulate
stakeholders’ behavior towards recycling did not yield the desired results. Thus, an attempt
to develop and introduce subsidy and environmental tax policies to encourage CDW
recycling among the stakeholders is being made [28].

The Indian experience of COWM is typical of developing countries. CDW constitutes 25%
of the 48 million tonnes of solid waste generated per annum in India. Waste management
by the construction industry in India entails the reuse of demolition materials that were
rescued in excellent condition; the recycling of metals collected by scrap dealers; and the
disposal of other materials in low-lying places. With regards to the low application of
recycling processes in India, the reasons advanced from various surveys revealed that “lack
of awareness regarding recycling techniques as one of the major reasons for not adopting
recycling of waste from the construction industry (70%), lack of awareness of recycling
possibilities (30%), and non-availability of the recycled product to user industry (67%). And
lastly, those industries with the knowledge and technical know-how lack specifications in
Indian Standard Codes for the use of recycled material [10].

The Thailand scenario concerning CDWM indicated that there was a problem of
selective management in which waste materials such as wood, plastic, paper, and metal are
recycled whereas concrete, cement, and bricks constituting a larger proportion were sent
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to landfills. This neglect coupled with the approach adopted was hinged on the low cost and
convenience offered by its management. This attitudinal problem among the construction
operators was perceived as difficult so long as it is not rewarding economically [8]. In 2008,
another study in Malaysia that focused on construction waste disposal practices in Ipoh City
revealed that construction waste was dumped both at legal and illegal dumpsites in the city.
Interestingly, variations were reported in the composition and quantity of construction
waste disposed of at the legal and illegal dumpsites. While 9 tonnes of construction waste
were estimated to be disposed of at the legal dumpsite, 12,351 tonnes were dumped at the
illegal dumpsites. The illegal dumpsites identified include vacant land, dead-end roads, road
reserves, former mining areas, and bushes. lllegal dumping was identified as the greatest
challenge confronting the city. Other challenges faced by the city comprise insufficiently
stringent legislation, lack of enforcement, inadequate facilities, inadequate collection
network, low levels of awareness, and negative attitudes of communities [29].

A study conducted in Cape Verde indicated inadequate management of CDW imposes
an impact on the city in the form of environmental degradation. The challenge was
attributed to the non-existence of the CDWM plan. Despite the recognition of construction
waste by the extant law governing waste management, there is a scenario of ambiguity
regarding what constitutes construction waste, which gives room for multiple
interpretations. Additionally, the national waste management plan that was intended to
support the legislation was fraught with the problem of gravimetric interpretation of CDW
composition where obvious items were missing [15].

4. Construction and Demolition Waste Management in Nigeria

Like in any part of the world, Nigeria is confronted with a waste management problem.
While it is obvious that concerted efforts are being made to tackle the waste problem, little
has been achieved regarding CDWM. A study established that government legislation on
construction waste management was non-existent [19]. This has been complicated by poor
understanding of waste management among the personnel of construction firms as well as
a lack of policy by most companies [5]. In another study, it was observed that the problem
with CDWM in Nigeria has nothing to do with awareness by the professionals in the
construction industry rather it is about poor implementation of waste control techniques
[30].

An increase in waste generation at the construction sites in the Lagos metropolis was
reported, which calls for an urgent need to manage the waste to avert environmental
hazards. The study revealed that demolition, renovation, and material handling as the
primary causes of waste generation. It was also revealed that dumping in landfills was
mostly deployed as a construction waste disposal method. Finally, the recycling of
construction waste was associated with problems such as collection and transport; sorting,
transformation, and disposal; waste quantity; the size of the market; lack of information;
organizational obstacles; time penalty clauses, and contamination [31].

A recent study assessed the current waste management strategies implemented in
Nigerian construction projects by construction professionals in the Lagos metropolis and
findings showed that waste management strategies employed were “not sustainable
enough”. Findings indicated that major waste management strategies deployed are “re-use
of materials as backfills; off-site preparation, preassembly, and prefabrication; provision of
detailed information on drawings; and Building Information Modelling (BIM)
implementation.” Additionally, the execution of identified strategies was below standards
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while most of the procurement procedures and their implementation were inadequate to
bring about waste reduction. It was also established that COWM implemented throughout
the life cycle phases of the construction projects comprises the establishment of waste
separation and collection techniques, and appropriate specifications on reusable,
reclaimable, and recycled materials [13].

The assessment of the waste materials prone to waste and reuse methods on
consumption sites was identified in the Ibadan metropolis. Of the 16 materials that are
prone to waste selected for assessment, the prominent among them are
reinforcement/steel, timber, concrete, and block/tiles. Building construction firms most
often adopted repurpose, remanufacture, and salvage methods of materials, as waste reuse
methods. These methods not only help achieve reduction but help to save procurement
costs and time taken to purchase new construction materials [21].

The use of a waste management plan was studied at construction sites in Nigeria. The
study showed the most important factors that trigger the effective implementation of the
waste management plan are staff training, the setting of targets in developing a waste
management plan and monitoring the waste plan for evaluation and readjustment [31]. The
results of a review conducted regarding the effectiveness of construction waste
minimization practices in Bauchi indicated that most construction and industrial sites are
characterized by pollution. The pollution is attributed to the poor monitoring of construction
works whether small or large projects [33]. The waste recycling option was examined in the
face of engineering infrastructural development in Nigeria and the conclusion based on the
laboratory experiments, field tests, and full-scale pavement rehabilitation projects was that
concrete recycling to produce aggregate for construction is feasible. However, it was argued
that Nigeria is yet to attain that level considering factors of technological development for
concrete recycling and the market for various types of recycled aggregate concrete materials
[23].

A study of construction waste management practices by construction firms in Nigeria
particularly in some large cities comprising Kaduna, Lagos, and Abuja showed that
construction professionals of the respective firms prioritized other project goals of timely
project delivery, quality, and cost over the environmental impacts of the project. It was
revealed that construction professionals had a poor understanding of construction waste
management benefits, while most construction firms lack a waste management policy.
Findings also revealed the poor adoption of different methods of construction waste
management although reusing and scrap sales were the most adopted management
methods owing to the greater utilization of timber and high scrap value for uses such as
firewood. Among the factors influencing construction waste management practice, project
procurement cost reduction was the most important factor while lack of awareness was the
primary factor hampering construction waste management practice. The commonest
causes of waste production on construction sites are identified to be poor supervision, poor
workmanship, and poor storage facilities [5].

In pursuit of sustainable construction in Nigeria, a study aimed at developing a circular-
economy-based construction material waste minimization framework was conducted in
Lagos. Findings revealed that concrete, timber products, and offcut tile dominated the waste
types produced within the construction industry. The primary factors responsible for waste
generation at different phases of the design phase (construction design changes),
procurement phase (substandard material), and construction phase (supervision quality)
were identified. While construction firms displayed a high level of awareness of the effects
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of materials, they showed positive attitudes to waste minimization. The design approach
most frequently used to minimize waste is the design for material optimization while the
least frequently used is the design for reuse and recycling. The reuse of formwork and
scaffolding is the most significant of the 3Rs principle (reduce, reuse, and recycle).
Furthermore, an organizational policy on waste minimization was non-existent for most of
the construction firms sampled though a significant proportion (89.3%) were willing to adopt
the new waste minimization method. Given the findings, a circular-economy-based
construction waste minimization framework was developed based on the diffusion of
innovation theory and this consists of five sections including identification of waste
minimization needs, assessment of existing minimization measures, policy identification and
formulation, identification of implementation methods, and evaluation of the proposed
framework [18].

Regarding the factors that influence waste generation in building projects in
southwestern Nigeria, determinants such as lack of early contractor involvement, undefined
project brief, poor design quality, last-minute client requirements, frequent design changes
and poor design, and engagement of inexperienced designers were found to be the most
important factors [34]. In the south-south region of Nigeria, a study investigated the level of
construction material waste generated on building sites to empirically establish the level of
waste generated on building sites and compare such with the allowable value in estimates.
The waste type selected for this study were concrete, blocks, steel reinforcement, timber,
and tiles. Results obtained “established that there is no significant variation in the level of
material waste generated on building sites among the states in the study area. Findings also
revealed that “the actual waste generated on site is found to be higher than the allowable
for all the five selected materials” [35].

In Abuja, an attempt was made to study waste minimization practices implemented at
selected construction sites, and findings showed that there was no specific legislation
governing the control of construction waste, rather construction professionals were
concerned with completing projects within the time frame as far as the project is executed
based on specification and within budget. Despite construction professionals agreeing to
the need for the incorporation of site waste management practices, their respective firms
lack implementation guidelines. The study recommends that government should introduce
specific legislation that would govern the implementation of construction material waste
management practices and ensure strict monitoring of compliance. It was also
recommended that incentive schemes should be instituted by the government in form of
tax rebates for companies that adopt modern construction methods aimed at reducing the
overconsumption of materials [19].

Similarly, an earlier study in Lagos assessed the forms, causes, and factors incidental to
waste, and measures to effectively control construction waste. Findings showed that last-
minute client requirement ranked as the highest factor that influences design variation; cost
of construction materials was the most important factor that influences construction
materials selection, while construction cost ranked highest among other factors that result
in the selection of construction method. Results also indicated waste production was the
least important factor as a cause of the selection of construction material while waste
reduction was considered as not important as a factor affecting construction method
selection. Less than one-fifth (14.29%) of the respondents stated that sorting of construction
waste was carried out as it was hampered by the congested and limited space in most sites.
The disposal methods adopted were open dumping (70.5%), open burning (16.0%), and
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composting (13.5%), while most construction firms do not calculate waste indices that could
help determine the amount of waste that could be generated on-site [36].

Another study in Jos in Plateau State that investigated different approaches and
processes of CDWM revealed that various CDW was generated ranging from sheet metal
roofing, sand, gravel, concrete, masonry, metal, and wood among others. It was also found
that construction companies take sole responsibility for CDWM while government agencies
are concerned with the establishment of solid non-hazardous waste infrastructure systems,
policies, and plans. About 60-70% of CDW materials are either reused, recycled, or resold,
while the residual waste is indiscriminately disposed of by open dumping, landfilling,
burning, and reuse by backfilling. Findings also established the non-existence of records on
the quantity of CDW generated, lack of financial data, and lack of policies and plans for the
CDW, which thus militate against the implementation of sustainable waste management
strategy for Jos and Plateau State at large [37].

The reuse of CDW was investigated in llorin with the main objective to highlight the
benefits of reusing CDW on a construction site. Both construction sites and a salvage market
were visited for data collection. Findings revealed the specific CDW being reused, which
include asphalt, land clearing residuals, wood, wooden door frames/window frames,
louvers, asbestos, and metals. While most CDW are given away, others are sold at a low
price thus helping to avoid storage and transportation costs that negatively affect the
contractor’s profit. Findings also revealed that poor management and lack of awareness of
effective waste management are responsible for most of the construction waste [38].

5. Conclusion

The paper explored CDWM practices in Nigeria and the perception of policymakers,
waste managers, and other stakeholders in the construction industry. The review revealed
a renewed interest in CDW in Nigeria in the last decade which remains a challenge
attributable to factors like rapid urbanization, population growth, and economic
development. The review further revealed that CDW is still perceived and managed like
municipal solid waste. The lack of policy, legislation, education, and regulation leaves
stakeholders with no option but to use their initiatives in dealing with the CDW leading most
construction firms and contractors to employ unsustainable approaches like open dumping,
burning, and landfilling even though sustainable COWM practices of reusing, recycling, and
composting still exist. A thriving salvage market suggests the involvement of the informal
sector in the management of CDW. Finally, the research about COWM in Nigeria indicated
that they focused on the construction firms’ professionals but there is a need for further
research to capture other stakeholders, particularly the informal sector who have not
received deserved recognition for their contributions to CDWM. It was also observed that
research on CDWM has not been nationwide in outlook and as such a study should be
extended to all the geopolitical zones in Nigeria to inform a comprehensive policy on
sustainable CDWM. It would also be worthwhile if researchers explore the financial
implications of CDWM in Nigeria as there is a dearth of such a study.

Given the findings highlighted, here are some recommendations. A tailored waste
management strategy for CDW rather than the regular approach for municipal waste will be
beneficial. For a more sustainable approach to CDWM, a structured framework of informed
policy, implementation of legislation, stakeholder education, and enforcement of
regulations involving all geopolitical zones in Nigeria is recommended. The informal sector
should also be engaged in CDWM as they remain important stakeholders in this sector.
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