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Abstract 

Urbanization resulting from rapid population growth in a developing country 

like Nigeria has led to a significant increase in the demand for physical 

development (residential accommodation, spaces for business and commerce, 

as well as infrastructure to support live activities which includes; The extensive 

building construction and infrastructure development projects that are ongoing 

all over the major urban centres of the country have, in turn, led to increased 

generation of a significant percentage by volume of construction waste. The 

construction waste is clustered into physical and non-physical wastes and is 

generated throughout the different stages of the construction process. Today’s 

global concern to address environmental degradation caused by various 

developmental actions (construction projects inclusive) is one of the reasons for 

the need to assess the impact of construction waste on the environment (that is; 

This study sought to emphasise the physical component of the generated 

construction waste which volume has attained an alarming proportion and 

consequently the deterioration of the immediate environment and eventually the 

degradation of the global environment on an incremental basis through a 

review of the literature. It is therefore suggested that to reduce environmental 

degradation, building construction stakeholders must adopt the need to carry 

out environmental impact analysis and assessment before, during and after the 
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commencement of construction activities to ascertain the potential effect that 

the development will have on the environment and to develop strategies with 

which to reduce the effects and protect the environment. 

 

Keywords: Urbanisation, Environment, Construction Waste, Environmental 

Degradation, Waste Management,  

 

Introduction 

Several studies have shown that Nigeria is a predominantly urban country with 

a population that has constantly and rapidly been on the rise since pre-colonial 

time. Onibokun, (1990) presented reliable projections of the trend; “In 1921, 

the population of Nigeria was only 18.72 million, in 1952, it rose to 30.4 million 

and in 1963 to 55.67 million. The preliminary census data for 1991 (although 

still controversial) indicated a population of 80.5 million”[46] while the 2006 

census data given by the Nigerian Population Commission put the population 

of Nigeria at 140.5 million. [39]  Onibokun, (1987) showed in his study that; 

the high rate of population growth and urbanisation are responsible for the rapid 

physical expansions of the urban areas and the number of emerging urban areas. 

[45] “Many other Nigerian cities are exhibiting a similar growth pattern (Stren 

1985, Mschelia 1986, Ema 1986, Onibokun 1987, Mabogunje 1992) resulting 

in a significant increase in demand for spaces for business, residential 

accommodation and infrastructure to support live activities (such as roads, 

bridges, electricity, schools, hospitals, etc.) and the corresponding increase in 

construction and development activities.”[53][35][21][44][33] Likewise, the 

uneven population density between the urban and rural centres is associated 

with urbanisation and this has created greater pressure on the environment; the 

areas of tree and ground cover has decreased significantly and is being replaced 

with paved roads and buildings which together with poor drainage have led to 

incessant flooding. 

Kareem et al, (2015) posited that “the extensive building and infrastructure 

development projects, as well as redevelopment of old areas in many 

developing countries particularly in the major Nigerian cities and towns that are 
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currently being undertaken, have led to a significant increase in in the 

generation of construction waste in the last few decades since our experience of 

oil boom” in volumes much more than what the cities can deal with.[29] We 

live in houses, we travel on roads, and we work and socialise in buildings of all 

kinds. It is noteworthy then, that the contemporary human civilisation depends 

on buildings and what they contain for its continued existence justifying the 

need for continued development and redevelopment building projects.  

The activities of construction are a sign of social and economic development, 

but they have often been carried out with disregard for its consequences on the 

environment. The wastes originating from the activities on construction sites 

are usually bulky in size and volume and are gathered, stacked, or scattered 

temporarily before disposal depending on the type and size of waste. They are 

very difficult to collect; transfer and dispose of especially in the absence of any 

regulatory policy or guidelines on its disposal and management hence, are 

dumped illegally at dumpsites or left to rot away in some other cases. New 

findings show that construction waste which hitherto was thought to be inert is 

not, together with the raised global concerns on the dangers of pollution from 

construction waste, it has now been recognised that this uninhibited use of 

natural resources and resultant pollution levels are unsustainable (Chong, Tang 

& Larsen 2001). 

[11] Therefore, it is essentially justifiable to raise the awareness of the imminent 

dangers of construction wastes and revise previous common practices within 

the industry with a focus on resource consumption and depletion of natural 

resources, loss of soil, loss of agricultural land, biodiversity loss, atmospheric 

emission, environmental degradation of the land and water, as well as 

deforestation which if not checked has the propensity to lead to desertification. 

This study is to review the existing body of literature for recent information on 

the major impact of waste originating from the activities of construction on the 

physical components of the Nigerian environment. 
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Study Area 

Figure 1 – Map of Nigeria 

(Culled from the web page of UN World Population Prospect, PDF 2015 

Version)[39] 

 

The study location is the federal republic of Nigeria located in the West Coast 

of Africa with a population of 145 million people by the 2006 census data of 

the Nigerian Population Commission and 182 million in 2015 according to the 

United Nations World Population estimate with a land area of 983,213 square 

kilometres of which 773,783 square kilometres are in the savannah zones and 

133,717square kilometres are in the forest zone (see figure 1). 

 

Materials and Methods 

This study is a qualitative review of the literature. Several keywords were 

carefully selected after some preliminary general reading on the subject of 

discussion to find published research on; urbanisation, environment, 

development, construction, construction waste, environmental degradation, 

construction waste management, Nigeria. The search engines were Google 
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Scholar, Google and Avery Index to Architectural Periodical using the 

keywords. The majority of the papers reviewed were published between 2005 

and 2015 for the targeting of key journals. A total of 6405 publications were 

listed with 10 journals per internet page. I skimmed through the first 100 pages 

representing the most recent of the publications.  

Out of the about 1000 documents sieved through; 53 journals, 15 conference 

proceedings, 7 manuals and 5 books were selected for review based on the look 

at the titles.The abstracts were then read through to determine the relevance of 

the articles to the study. 19 articles were found to be relevant, 24 were not too 

relevant and the remaining 27 were irrelevant. The relevant and the not too 

relevant ones which were selected for further review had their themes relating 

to urbanisation in Nigerian and population growth, challenges to the 

environment, environmental degradation, housing and infrastructure 

construction, solid waste and construction waste; generation, characterisation, 

quantification, disposal, re-use, impact assessment of construction waste on the 

environment and resource conservation. 

 

Findings and Discussions  

A total of 19 relevant articles and 24 not too relevant journal articles were 

selected for further review and they had their themes relating to urbanisation in 

Nigerian and population growth, housing and infrastructure construction, 

construction waste -  generation, characterisation, disposal, re-use, impact 

assessment of construction waste on the environment and resource 

conservation. 

The findings from the study of the impact of construction waste on the 

environment resulting from the increase in construction and development 

activities as a result of the rapid urbanisation and the challenges of managing 

the waste will be discussed under the following headings; 

i. Urbanisation and Over Population 

For 30 years (1952-1982), the total population of the people living in Nigeria 

and those in most major urban centres of Nigeria increased more than five-fold; 

with Lagos, Kano, Port Harcourt, Maiduguri, Kaduna, Jos and Ilorin witnessing 

over 1000 per cent increases and new cities i.e. urban centres emerging. During 

this period, for instance,  the number of people living in Ibadan rose from 

625,000 in 1963 to 2.84 million in 1982; Enugu rose from 174,000 in 1963 to 
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850,000 in 1982; Lagos rose from less than 1 million in 1963 to over 4 million 

in 1982 (Onibokun, 1987).[44] 

To date, the population of Nigeria has continued to increase at an alarming rate 

with a corresponding increase in the demand for housing development 

(residential, commercial and office buildings) and infrastructure development 

(roads, bridges, schools, hospitals, etc.) especially in the urban centres which 

double as political and administrative headquarters, which in turn has led to 

increased and extensive construction, renovation, remodelling and demolition 

activities; exploitation of the natural resources; increased generation of solid 

and municipal wastes, as well as construction wastes and demolition wastes.  

ii. The Causes of Waste in Construction 

Wahab & Lawal, (2011) observed: “that over the years, there has been an 

increase in the rate of construction activities in the country and this has 

inevitably led to the generation of construction waste at different stages of 

projects as waste is an inevitable generation from such a process”[58]. Also, 

their study showed that construction waste normally emanates during the 

different stages of construction activities on a project site which can be during 

planning, estimating or construction stage and that in Nigeria, not all the 

materials procured are used during construction and this indicates that the left-

overs may remain as waste that may not be accounted for.[58] 

Adewuyi and Otali, 2013 listed in their paper the causes of construction waste 

materials to include; design and documentation, material procurement, and 

management, site management practices, and site supervision including 

environmental conditions. [2] And, Nagapan, et al, (2012) concluded in their 

paper that the most significant factors causing construction waste are; poor site 

management and supervision, lack of cognate experience of the construction 

personnel, inadequate planning and scheduling, mistakes and errors in design 

and mistakes and error during construction. [37] 

This study reviewed several journal articles recently published and several 

factors were identified and established by consensus to be the causes of waste 

on a construction site to include; 

• Poor Site Management, 

• Inadequate Planning and Scheduling, 

• Poor Supervision, 

• Poor Workmanship, 
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• Poor Storage Facilities, 

• Transportation, 

• Improper Handling, 

• Improper Storage, 

• Design Error, 

• Construction Errors, 

• Design Changes, 

• Human Error, 

• Material Deterioration, 

• No Waste Management Practice, 

• Inexperienced Personnel, 

• Ordering Error, 

• Last-minute Client Changes, 

• Force Majeure, 

• Weather and Equipment Malfunctioning. 

iii. The Composition and Characterisation of Construction Waste 

Poon et al, (2001) and Formoso, (2002) posited that the composition, 

characterisation and the quantity of construction waste generated on a 

construction site depend on the construction methods, and the materials used 

during the construction activities.[48][25] The difference in the composition of 

waste is also caused by the different construction methods adopted and the 

technology, the skill of the workers and the building designs. And the typical 

components of construction waste generated from residential construction 

projects in Nigeria include the following: 

• Bricks, concrete, and other masonry materials 

• Soil (mixed with other debris from construction activities) 

• Rock 

• Wood, including non-hazardous painted, treated and coated wood and 

wood products 

• Wallcoverings 

• Plaster 

• Plumbing fixtures 

• Non-asbestos insulation 

• All classes of roof coverings 

• Reclaimed asphalt pavement 
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• Glass 

• Plastics that do not conceal waste 

• Electrical wiring and components that do not contain hazardous 

substances 

• Piping 

• Metal materials incidental to any of the materials above 

Begum et al, (2006) in a recent study conducted regarding the waste breakdown 

in the central and southern region of Malaysia showed that 28.34% of the total 

waste generated was contributed by construction and industrial waste stream.[7] 

In the USA it is up to 30% (US Green Building Council, 2001 cited in Dania et 

al, 2000) of about 136 million tonnes per year.[15] Currently, there is very 

limited research being conducted on the issue of construction waste in Nigeria, 

hence there are very few comprehensive data available on the current structure 

of construction waste flows by the source of generation, material type, amount 

of waste generation by weight, characterisation and disposal. It can be argued 

that organised construction waste management should be developed for 

construction projects in Nigeria to regulate and reduce the generation of 

construction wastes on construction sites and the ultimate impact on the 

Nigerian environment.[16] 

iv. Environmental Impact of Construction Waste 

Construction waste is a complex waste stream, made up of a wide variety of 

materials which are in the form of building debris, rubble, earth, concrete, steel, 

timber, and mixed site clearance materials, arising from various construction 

activities including land excavation or formation, civil and building 

construction, site clearance, demolition activities, roadwork, and building 

renovation. It also includes incidences of wastages in labour and energy used in 

construction works. However, material waste has been recognized as a major 

problem in the construction industry that has important implications both for 

the efficiency of the industry and for the environmental impact of construction 

projects (Formoso et al, 2002). [24] Most construction wastes which were 

previously regarded as inert have been found to generate harmful leachates 

which have negative effects on the environment (Apotheker, 1992, cited in 

Lingard et al, 2000).[6] 

Howard (2000) and Edoka et al, (2013) posits that building construction 

projects in Nigeria have both direct and indirect impacts on the environment. 
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And that the major environmental impacts of waste from the activities of 

construction can be classified into visual, material, resource use, energy, space 

and conditioning and lighting impact and occur in the form of pollution, 

resource use, and habitat destruction which are caused by the destruction of 

vegetation, desertification, waste disposal, soil erosion and material wastage. 

[27][18] According to the UN-Habitat Report in Nigeria (2004), it was stated 

that “the design construction, maintenance and use of structures have impacts 

on the environment; some of these significant impacts include energy impact, 

ecological impact, visual impact as well as material impact.[56] 

v. Construction Waste Management Practices in Nigeria 

Alarcon, L. F. (1993) and Serpell, et al., (1995) cited in Alwi et al., (2003) 

asserted that Construction Managers have to deal with many factors that may 

negatively affect the construction process, producing different types of wastes. 

[3][51][4] There are several causes of material wastes which in most cases are 

dependent on the type of construction methods employed, the specific materials 

in use, and/or the stage of the construction itself. Waste can be generated by 

mistakes, working out of sequence, redundant activity and movement, delayed 

or premature inputs and products or services that do not meet customer needs 

(Construction Industry Board, 1998).[13] 

Currently in Nigeria, little consideration has been paid to the control of 

generation of construction waste in the last decade. This can be attributed to the 

availability of relatively low means of waste disposal, absence of regulatory 

policies and the general, low environmental awareness of the dangers of the 

construction industry wastes in the country. And despite being a major 

generation of considerable waste, the construction industry in Nigeria has been 

slow to embrace environmentally friendly practices. 

 

Discussions 

Langston and Ding (2001) posited that the world is in a crucial environmental 

catastrophe [31]. The increase in population, the quest for development such as 

the built environment and the increase in the activities of the construction 

industry are under the spotlight since its activities significantly impact the 

environment. The waste from the activities of the construction industry is a 

major source of pollution that impacts the physical component of the 

environment and the environmental deterioration resulting from the impact has 
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captured the world’s attention and has been one of the most discussed subjects 

locally, nationally and globally (Bentivegna et al., 2002). 

[1] Edoka, et al., (2013) citing Dietz et al., (2001), “the construction industry is 

a major source of pollution responsible for about 4% particulate emissions, 

more water incident than any other industry, and thousands of noise complaints 

every year. Although construction activities also pollute the soil, the main areas 

of concern are; air, water, and noise pollution”. [9][16][15] 

 

Air Pollution 

Construction activities that contribute to air pollution include; land clearing, 

operation of diesel engines, demolition, working with toxic materials. All 

construction sites generate a high level of dust (typically from concrete, cement, 

wood, stone, silica) and this can be carried over a large distance and a long 

period. Sources of water pollution on building sites include; diesel and oils, 

plants, solvents, cleaners and other harmful chemicals and construction debris 

and dirt (Janda, et al., 1994). [29] 

Air pollution during the construction period would be a consequence of one or 

more of the following activities: 

• Vehicular activity in support of construction operations 

• Wind erosion of soils 

• Movement of construction vehicles along haul roads 

• Excavation 

• Cement and aggregate handling 

Construction dust is classified as PM10 - particulate matter less than 10 microns 

in diameter, invisible to the naked eye. Research has shown that PM10 penetrate 

deeply into the lungs and cause a wide range of health problems including 

respiratory illness, asthma, bronchitis and even cancer. Another major source 

of PM10 on construction sites comes from the diesel engine exhausts of vehicles 

and heavy equipment used for construction. This is known as diesel particulate 

matter (DPM) and consists of soot, sulphates and silicates, all of which readily 

combine with other toxins in the atmosphere, increasing the health risks of 

particle inhalation. Diesel is also responsible for emissions of carbon monoxide, 

hydrocarbons, nitrogen oxides and carbon dioxide. Noxious vapours from oils, 

glues, thinners, paints, treated woods, plastics, cleaners and other hazardous 
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chemicals that are widely used on construction sites, also contribute to air 

pollution.  

 

Water Pollution 

Adverse impacts to water quality occur from the activities of construction due 

to erosion and subsequent sedimentation. An increase in suspended sediment 

concentrations, caused by an increased amount of eroded materials entering 

waterways, could induce impacts on aquatic life within the environment. 

Impacts could also result from pollutants released from construction materials 

and equipment, such as fuels, lubricants, bitumen, concrete, wash water from 

concrete mixing, paint, solvents, cleaners and other harmful chemicals; and 

construction debris and dirt.  

When land is cleared it causes soil erosion that leads to silt-bearing run-off and 

sediment pollution. Silt is soil that runs into natural waterways and turns them 

turbid, which restricts sunlight filtration and destroys aquatic life. Surface water 

run-off also carries other pollutants from the site, such as diesel and oil, toxic 

chemicals, and building materials like cement. When these substances get into 

waterways they pollute the water life and poison any animal that drinks from 

them. 

Pollutants on construction sites can also soak into the groundwater, a source of 

human drinking water. Once contaminated, groundwater is much more difficult 

to treat than surface water. 

 

Noise Pollution 

Activities on construction sites produce a lot of noise, mainly from vehicles, 

heavy equipment and machinery, but also from people shouting and radios 

turned up too loud. Howard, (2002) opined that excessive noise is not only 

annoying and distracting but can lead to hearing loss, high blood pressure and 

extreme stress. [27] Excessive noise is not only annoying and distracting but 

can lead to hearing loss, high blood pressure, sleep disturbance and extreme 

stress. Research has shown that high noise levels disturb the natural cycles of 

animals and reduces their usable habitat. 

 

Proposed Remedies to Environmental Degradation  

Good construction site practice can help to control and prevent pollution. The 

first step is to prepare environmental risk assessments for all construction 



 

 

International Journal of Environmental Design & Construction Management  

                   Published by Cambridge Research and Publications 

 

                                                                  IJECM ISSN-2325-9884(Print) 

 

 

204 

Vol. 20 No. 4 

March, 2021. 

activities and materials likely to cause pollution before, during and after the 

completed construction project. Specific measures can then be taken to mitigate 

these risks: 

1. To prevent erosion and run-off, minimise land disturbance and leave 

maximum vegetation cover. 

2. Control dust through fine water sprays used to dampen down the site. 

3. Screen the whole site to stop dust from spreading, or place fine mesh 

screening close to the dust source. 

4. Cover skips and trucks loaded with construction materials and continually 

damp down with low levels of water. 

5. Cover piles of building materials like cement, sand and other powders, 

regularly inspect for spillages, and locate them where they will not be 

washed into waterways or drainage areas. 

6. Use non-toxic paints, solvents and other hazardous materials wherever 

possible 

7. Segregate, tightly cover and monitor toxic substances to prevent spills and 

possible site contamination. 

8. Cover up and protect all drains on site. 

9. Collect any wastewater generated from site activities in settlement tanks, 

screen, discharge the clean water, and dispose of remaining sludge 

according to environmental regulations. 

10. Use low sulphur diesel oil in all vehicle and equipment engines, and 

incorporate the latest specifications of particulate filters and catalytic 

converters. 

11. No burning of materials on site. 

12. Reduce noise pollution through careful handling of materials; modern, 

quiet power tools, equipment and generators; low impact technologies; and 

wall structures as sound shields. 
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