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Abstract  

The effect of the use of illicit drug substance abuse by artisans on construction sites cannot 

be underestimated. Therefore, this study assessed the cost of on-site construction waste 

(CW) generated by artisans involved in alcohol, substance and drug abuse (AASA) across 6 

building trades (carpentry, masonry, plumbing, tiling, iron bending, and electrical wiring 

installation) in Adamawa and Taraba States located in the north eastern part of Nigeria. 

Respondent Driven Sampling (RDS) method was employed to estimate the proportion of 

AASA in each building trade in eight building sites in each state. Descriptive statistics 

(frequency) was employed to analyse data on costs of CW generation by AASA on sites. Chi 

square and ANOVA were used to test hypotheses. Results revealed that the counts of AASA 

do not depend on the sites or trades; the cost estimate of CW generation is significantly 

different across trades. Carpenters had the highest total cost value of CW generation 

representing 36.99% from both states, followed by masons (30.97%) and iron benders 

(12.11%). The least estimate of CW was generated by tilers (9.83%). It is recommended that 

site managers and contractors should educate their workers on the cost repercussions of 

substance abuse on construction waste like financial waste, poor and more rework. 
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Introduction 
Ruane et al. (2017) observed that the 

construction industry is well-known for 

producing waste, and its impact has 

increased with the development of cities. 

Construction demolition waste (CDW) is 

the waste generated from construction, 

renovation, repairs, demolition of houses, 

large building structures, roads, bridges, 

and is made up of wood, steel, concretes, 

masonry, plasters, metal, asphalt, and 

gypsum, according to the Department of 

Energy and Environmental Protection 

(DEEP, 2021). Besides environmental 

implication such as pollution, which has 

caused environmental problems in many 

cities, construction waste (CW) 

contributes to project time and cost 
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overrun (Begum et al., 2010; Olabode et 

al., 2019), with an estimated 35% of CDW 

been landfilled globally (Kabirifar et al., 

2020). Construction waste production on 

construction sites is often due to 

inadequate storage and protection, poor or 

multiple handling, poor site control, lack 

of training, and damage to materials. On-

site wastes consist of cutting waste, 

application waste, transit waste, theft, and 

vandalism (Ghanim, 2014). Saheed and 

Lukumon (2018) noted that CW is caused 

by activities ranging from all stages of the 

project delivery process. Ruibo et al. 

(2021) identified three stages at which 

CW are generated as: substructure, 

superstructure, and finishing stages. 

Effective management of construction 

processes and good decision-making in 

the design stage according to Ruane et al. 

(2017), are good practices to reduce CW. 

For good practices to be effective, Liatas 

et al. (2021) opined that CW prevention 

measures should be incorporated in waste 

prevention plans and programs. Colin and 

Julia (2018) asserted that the use of 

existing building components could 

reduce CW.  Teo et al. (2009) observed 

that extra construction materials are 

usually purchased due to material wastage 

during construction. Ajayi et al. (2008) 

opined that in every 100 houses built; 

there is enough waste material to construct 

another 10 houses.  
There is growing consensus within the 

built environment in Nigeria that building 

materials account for over 50% of the total 

cost of a building project and Babangida 

and Azeanita (2017) opined that 

indigenous construction firms generate 

large volumes of CW. This assertion is 

supported by Teo et al. (2009) who opined 

that CW level on sites has the potential to 

enhance the construction industry 

efficiency with cost-saving. A study by 

Amal and Kasey (2019) indicated that 

concrete/ masonry has the highest stream 

of 88% of CW during structural concrete 

works, while wood is the primary 

contributor (54%) of CW during finishing 

stage. Findings by Ngoc et al. (2020) 

revealed an estimated waste generation 

ratio of 79.3Kg/m2 and 1,030Kg/m2 in 

small- and large-scale sites respectively. 

Contribution of Silvia et al. (2021) to the 

literature on CW costs revealed that 6.2 

Euro per tonne CDW was generated via 

selective demolition as compared to 

conventional waste of 1.2 Euro per tonne. 

Emerging drive to pursue a “zero-waste” 

goal onsite attracted attention of scholars, 

such as Weisheng et al. (2021) who 

mentioned that, though too costly, it is not 

impossible to achieve a “zero-waste 

construction site” by treating it as a closed 

system. Open off-site strategies such as 

engaging third party recycling services, 

reusing recycled materials in subsequent 

projects, or trading it into recycled 

material market, are the strategies to 

achieve zero-waste construction sites 

(Weisheng et al., 2021). Construction sites 

are populated with artisans of various 

trades such as carpentry, masonry, tiling, 

plumbing, iron bending, and electrical 

fittings/installation involved in alcohol, 

substance, and drug abuse. Their 

behaviour impacts on project performance 

in terms of cost of CW generation onsite, 

low levels of production, incidents and 

accidents, and poor conduct (Williams, 

2014). Although there is little statistical 

evidence to support this perception, drugs 

and other intoxicating substance has 

always been widespread issues on sites 

causing loss in productivity, cost 

overruns, legal issues, and absenteeism, 

fatal accidents, deaths and considerable 
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gap exist in the awareness level regarding 

drug risks among workers (Anisha and 

Lee, 2020). Alberto et al. (2018) observed 

that relationship exist between mental 

health and substance and drug abuse, 

work-related injuries, productivity, safety. 

This study was aimed at assessing the cost 

of on-site CW generated by artisans 

involved in alcohol, substance and drug 

abuse (AASA) in Adamawa and Taraba 

States located in the north eastern Nigeria 

with the objective of determining AASA 

cost contribution to CW generation on-

sites. The literature contributions to onsite 

CW and costs were combined with the 

objective of the study to develop 

hypotheses which were Analysed using 

Chi square and ANOVA. 
Wimalasena et al. (2010) categorizes 

factors that generate onsite CW as human 

and non-human factors and further posit 

that artisans constitute the human factors 

directly involved with activities that 

generate CW. Research by the Sustainable 

Built Environment National Research 

Centre (SBEnrc, 2012) shows that alcohol 

and other drug consumption have 

potential impact on safety and 

performance on construction, and linked 

with erratic work patterns, reduced 

productivity, and poor work performance. 
Shen et al. (2002) defined building 

material wastages as the difference 

between the value of materials delivered 

and accepted on-site and those used 

adequately as specified and accurately 

measured in work, after deducting the 

cost-saving of substituted materials 

transferred elsewhere in which 

unnecessary cost and time may be 

incurred by wastage. Waste-minimisation 

in construction is focused on addressing 

three categories: construction material 

waste (physical waste); non-value-adding 

activities (process waste); and specific 

sorts of waste like accidents and rework 

(Sarhan et al., 2017). In this study, on-site 

CW is taken as the quantity of materials 

(physical waste) left behind after 

completion of work. 
 

Methodology 

The study used descriptive survey 

method. Structured questionnaires for data 

collection were administered on sites to 

various site managers to collate statistics 

of AASA categorised into Mason, Iron 

Benders, Tilers, Electricians, Plumbers, 

and Carpenters. Convenience sampling 

was employed and utilized respondent 

driven sampling (RDS) technique in 

building sites at Jalingo and Zing in 

Taraba, and at Yola North and Yola South 

in Adamawa. The respondent-driven 

sampling is a form of a link tracing 

network sampling method widely used to 

study hard-to-reach populations to 

estimate population proportions (Gile and 

Handock, 2010; Gile, 2011). In this study, 

each AASA was used to identify another 

AASA on site. RDS was employed by 

Gile (2011) for HIV prevalence estimation 

of hidden populations, and Jibasen et al. 

(2020) to estimate AASA on sites. 

Questionnaires were distributed 

randomly to 8 building sites in each state. 

Cost value of CW generated by AASA 

were estimated. AASA were chosen 

because their activities and behaviour on 

site has considerable impact in CW 

generation (Anisha and Lee, 2020) while 

site managers were responsible for 

materials purchase, supervision, and 

control of activities on sites. The number 

of AASA ‘X’ out of the total number ‘Y’ 

of each trade’s artisans on sites was 

obtained. Building materials commonly 

used on-sites and assessed include 

Ethiopian Journal of Environmental Studies and Management Volume 15 No.2, 2022 



218 

 

concrete nails, timber planks for 

formwork and scaffolds; cement for 

plaster, mortar, concreting; concretes for 

casting structural elements; sandcrete 

blocks for walls construction; 

reinforcement bars; polyvinylchloride 

(PVC) conduit pipes for wiring; tiles; 

wastewater and water supply PVC pipes.  

Leftover quantities of materials not 

utilized after work from foundation to 

lintel level were ascertained and taken as 

CW and measured by kilograms (kg), 

volume (m3), and length (m) for concrete 

nails, concrete, and reinforcement bars, 

respectively. Timber planks were also 

measured in length (m). Cement was 

measured in numbers per 50kg bag, blocks 

and electrical PVC conduit pipes 

measured in numbers. The measured 

quantities of leftover materials were 

multiplied by the prevailing unit cost of 

purchase of the materials to obtain the CW 

cost (CWC) estimates.  

The CWC were estimated using a 

method adopted from Haruna et al. (2015) 

and Haruna et al. (2017) who estimated 

waste generation by artisans in private 

building sites, and public institutional 

project sites respectively. In this study, it 

is applied to estimate the CWC generated 

by AASA.  

CWC by Masons, 

WM = (NCT x CCT) + (NSB x CSB) + (VCC 

x CCC)     (1) 

CWC by Carpenters, 

WC = (LPW x CPW)   (2)  

CWC by Iron benders, 

WI = (LRB x CRB)   (3) 

CWC by Electricians, 

WE = (LME x CME)  (4) 

CWC by Tilers, 

WT = (NMT x CMT)   (5) 

CWC by Plumbers, 

WP = (NMP x CMP)   (6) 

Where, 

WM = CWC estimate generated by Masons. 

WC = CWC estimate generated by Carpenters 

WI =   CWC estimate generated by Iron 

benders. 

WE =   CWC estimate generated by 

Electricians 

WT =   CWC estimate generated by Tilers 

WP =   CWC estimate generated by Plumbers 

NCT = number of bags cement leftover,   

CCT = cement cost (per bag)              

NSB = number of sandcrete blocks leftover,  

CSB = unit cost (per sandcrete block)                   

VCC = volume of concrete leftover (in m3),  

CCC = cost of concrete (per m3) 

LPW = length of woods/planks leftover,  

CPW = cost of woods/planks (per length) 

LRB = length of the bar leftover, 

CRB = cost of reinforcement bar (per metre) 

LME = number of lengths of electrical PVC 

conduit pipes leftover,  

CME = cost of PVC conduit pipes (per length) 

NMT = Square area of tiles leftover,  

CMT = cost of tiles (per area) 

NMP = number of plumbing PVC pipes left 

over,  

CMP = cost of plumbing (per unit) 

In assessing the CWC on-site generated by 

AASA, the following three null hypotheses 

were formulated and tested at the 5% 

significance level:  

Ho1: there is no association between the type 

of building trade of AASA and the 

construction sites; 

Ho2: CWC generation by AASA does not 

differ between construction sites; 

Ho3: CWC generation by AASA does not 

differ between trades  

Ho1 was tested at the 5% level, using the  

�� statistic, the expression is given as,  

�� = 
∑�� ∑�� �	��
����




���
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The critical value for decision rule is 
2

,( 1)( 1)r cα
χ

− −  where α is the significance 

level, �� − 1��� − 1� is the degree of 

freedom.  

Ho2 and Ho3 were tested using 

ANOVA. The decision rule is such that 

null hypothesis is not accepted if the 

computed value exceeds the critical value 

at a particular α-level of significance (if 

the p-value is less than a specified 

significance level). 

 

Results 

AASA Artisans Response Rate 
Given the AASA number ‘X,’ and the 

total number of artisans in a particular site 

‘Y,’ from 8 building sites, data in Table 1 

is for Adamawa while Table 2 is for 

Taraba. A total of 136 artisans were 

estimated in Adamawa with 66 AASA. 

Taraba has 147 artisans with 65 AASA. 

Adamawa has overall rate of 48.5% 

AASA and Taraba has overall rate of 

44.2% AASA on sites. This rate is closely 

related to the result giving by Atish (2020) 

who found that 41% of workers are 

involved in substance abuse in a study 

carried out on six different construction 

sites. Based on trades, in Adamawa, iron 

benders have the highest AASA (56.3%), 

while tilers are the lowest 40%. The 

highest AASA number based on sites is 

80.0% on site 6, while the least is 38.9% 

on site 4. In Taraba, based on trades, 

carpenters have the highest AASA (52%) 

while the AASA least number is plumbers 

(35.3%); the highest AASA percentage 

based on sites is 62.5% on site 6, while the 

least is 31.6% on site 5. Across trades in 

Tables 1 and 2, masons have the highest 

AASA number (25 and 21) respectively. 

This result is in agreement with a study by 

Frank and Sylvester (2018) who found 

that substance and drug abuse was highest 

among masonry workers.

 

 

Table 1: Count of AASA by Trades in Adamawa 

Sites 

Masons 

 
Carpenters 

Iron 

benders 
Tilers Electricians Plumbers 

Total 

Number 

AASA 

% 

Y(X) Y(X) Y(X) Y(X) Y(X) Y(X) Y(X) (%) 

Site 1 4(2) 2(1) 2(1) 2(0) 2(1) 2(1) 14(6) 42.9 

Site 2 5(3) 3(1) 2(1) 1(0) 3(1) 2(1) 16(7) 43.8 

Site 3 6(3) 4(2) 3(1) 2(1) 2(0) 2(1) 19(8) 42.1 

Site 4 6(2) 3(1) 2(1) 2(1) 3(1) 2(1) 18(7) 38.9 

Site 5 6(3) 2(1) 2(1) 1(0) 2(1) 2(1) 15(7) 46.7 

Site 6 7(4) 2(2) 1(1) 2(2) 2(2) 1(1) 15(12) 80 

Site 7 6(4) 3(1) 2(1) 2(1) 3(1) 2(1) 18(9) 50 

Site 8 8(4) 4(1) 2(2) 3(1) 2(1) 2(1) 21(10) 47.6 

Total: Y(X) 48(25) 23(10) 16(9) 15(6) 19(8) 15(8) 136(66) 48.5 

AASA (%) 52.1 43.5 56.3 40 42.1 53.3 48.5 
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Table 2: Count of AASA by trades in Taraba 

Sites 
Masons Carpenters 

Iron 

benders 
Tilers Electricians Plumbers 

Total 

Number 

AASA 

% 

Y(X) Y(X) Y(X) Y(X) Y(X) Y(X) Y(X) (%) 

Site 1 6(2) 3(1) 2(1) 2(1) 2(0) 3(1) 18(6) 33.3 

Site 2 4(2) 3(2) 3(1) 3(1) 3(2) 2(1) 18(9) 50 

Site 3 6(2) 4(1) 3(1) 2(2) 2(1) 2(0) 19(7) 36.8 

Site 4 6(3) 3(2) 2(2) 2(1) 3(1) 2(1) 18(10) 55.6 

Site 5 7(3) 3(1) 2(1) 3(0) 2(1) 2(0) 19(6) 31.6 

Site 6 5(3) 3(2) 2(1) 2(2) 2(1) 2(1) 16(10) 62.5 

Site 7 6(3) 3(2) 2(1) 3(1) 3(0) 2(2) 19(9) 47.4 

Site 8 8(3) 3(2) 2(1) 3(1) 2(1) 2(0) 20(8) 40 

Total: Y(X) 48(21) 25(13) 18(9) 20(9) 19(7) 17(6) 147(65) 44.2 

AASA (%) 43.8 52 50 45 36.8 35.3 44.2 

 

Construction Waste Cost Estimate 

Generated According to Site 
Table 3 shows estimated CWC 

generation in Adamawa by AASA. Based 

on AASA trades, the highest CWC 

generation was by carpenters 

(N263,650.00), followed by masons’ 

contribution (N230,000.00).  Tilers CWC 

contribution is the least N33,000.00. 

Based on sites, the highest CWC was 

N115,300.00 in Site 6 while the least is 

N71,200.00 in Site 8. 

Table 4 shows estimated CWC by 

AASA in Taraba. Carpenters has the 

highest estimated CWC generation 

(N260,600.00), followed by Masons’ 

contribution (N208,900.00). Plumbers are 

the least with N35,000.00. Based on sites, 

the highest CWC is N102,700.00 in Site 3 

while the least is N76,900.00 in Site 5. 

 

Table 3: Construction Waste Cost Estimate Generated On-Sites in Adamawa 
Sites Carpenters Masons Electrician Tilers Plumbers Iron 

Benders 

Site’s 

Total 

Cost (A) (B) (C) (D) (E) (F) 

N’000 N’000 N’000 N’000 N’000 N’000 N’000 

Site 1 37.8 29.2 10.8 6.6 4.9 11.3 100.6 

Site 2 27.8 29.8 9.9 4.7 5.2 13.9 91.3 

Site 3 29.5 36.5 11.8 4.1 3.9 12.7 98.5 

Site 4 29.7 23.4 7.4 3.2 5.5 9.7 78.9 

Site 5 40.6 18.2 9.4 4.9 4.8 13.7 91.6 

Site 6 54.6 38.2 6.4 3.1 4.6 8.4 115.3 

Site 7 19.25 29.8 8.9 2.1 4.8 12.4 77.25 

Site 8 24.4 24.9 5.8 4.3 5.2 6.6 71.2 

Total 263.65 230 70.4 33 38.9 88.7 724.65 
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Table 4: Construction Waste Cost Estimate Generated On-Sites in Taraba 

Sites Carpenters Masons Electrician Tilers Plumbers Iron 

Benders 

Site’s 

Total 

Cost (A) (B) (C) (D) (E) (F) 

N’000 N’000 N’000 N’000 N’000 N’000 N’000 

Site 1 27.7 18.9 10.5 7.6 5.5 10.4 80.6 

Site 2 37.2 25.7 11.9 5.4 4.2 12.9 97.3 

Site 3 39.4 33.5 10.5 3.9 3.5 11.9 102.7 

Site 4 29.7 24.7 5.9 4.3 4.7 10.5 79.8 

Site 5 34.4 22.6 6.4 3.5 4.3 5.7 76.9 

Site 6 30.7 19.5 10.2 3.7 5.7 12.6 82.4 

Site 7 31.9 36.1 5.7 4.3 3.5 7.3 88.8 

Site 8 29.6 27.9 7.8 3.5 3.6 11.6 84 

Total 260.6 208.9 68.9 36.2 35 82.9 692.5 

 

AASA Construction Waste Generation 

by Trades 
According to trades shown in Figure 1 

for Adamawa, the highest CWC was 

generated by carpenters (N263,650.00), 

representing 36.38% across all sites. 

Masons had the second-highest CWC 

(N230,000.00), representing 31.74%. The 

least is N33,000.00, representing 5% 

generated by tilers across all sites.  

Figure 2 for Taraba shows the highest 

CWC was generated by carpenters 

(N260,600.00) representing 37.63% 

across all sites. Masons had the second-

highest (N208,900.00), representing 

30.17%. The least is plumbers with 

N35,000.00, representing 5.05%.  

 
Fig. 1: AASA's Contribution to Construction Waste Cost by Trades in Adamawa 

 

N263,650.00, 

36.38%

N230,000.00, 

31.74%

N70,400.00

10%

N33,000.00

5%

N38,900.00, 5.37%

N88,700.00, 

12.24%

Carpenters Masons Electricians Tilers Plumbers Iron Benders
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Fig. 2: AASA's Contribution to Construction Waste Cost by Trades in Taraba 

 

Combined Construction Waste Cost 

Estimates in Adamawa and Taraba 

The total estimated CWC generation 

shown in Figure 3 revealed that carpenters 

had the highest CWC value of 

N524,250.00, representing 36.99%. 

Masons’ contribution has second highest 

(N438,900.00), representing 30.97%. 

Tilers have least CWC generated 

(N69,200.00), representing 9.83% of 

estimated total cost. 

  
Fig. 3: Total AASA’s Contribution to Construction Waste Cost
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9.95%
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N35,000.00 , 
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N82,900.00 , 
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Test of Hypotheses 
Ho1: there is no association between the 

type of building trade of AASA and the 

construction sites. The computed chi-

square for Adamawa and Taraba counts 

are 6.636 and 12.222 respectively. The 

critical value at the 5% is 49.802. Since 

the calculated values in both cases are less 

than the critical value, the null hypothesis 

is accepted.  

Ho2: CW cost generated by AASA does 

not differ between construction sites 

The p-value for both Tables 5 and 6 

revealed that the cost estimate of CW 

generated by AASA in construction sites 

is not significantly different across sites in 

both Adamawa and Taraba.

  

Table 5: ANOVA for Estimated Construction Waste Cost by AASA on Sites in Adamawa 

 
Sum of 

Squares Df Mean Square F Sig. 

Between Groups 244.243 7 34.892 .191 .986 

Within Groups 7306.969 40 182.674   

Total 7551.212 47    

 

Table 6: ANOVA for Estimated Construction Waste Cost by AASA on Sites in Taraba 

 
Sum of 

Squares Df Mean Square F Sig. 

Between Groups 96.543 7 13.792 .090 .999 

Within Groups 6117.072 40 152.927   

Total 6213.615 47    

 

Ho3: cost of CW generated by AASA does not differ between trades  

The p-value for both Tables 7 and 8 revealed that the CWC estimate due to AASA in 

construction sites is significantly different for trades in both states. This means the 

estimated CWC generated is significantly different across trades.  

 

Table 7: ANOVA for Estimated Construction Waste Cost by AASA Trades in Adamawa 

 
Sum of 

Squares Df Mean Square F Sig. 

Between Groups 6289.722 5 1257.944 41.882 .000 

Within Groups 1261.490 42 30.035   

Total 7551.212 47    

 

Table 8: ANOVA for Estimated Construction Waste Cost by AASA Trades in Taraba 

 
Sum of 

Squares Df Mean Square F Sig. 

Between Groups 5722.574 5 1144.515 97.893 .000 

Within Groups 491.041 42 11.691   

Total 6213.615 47    
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Discussion 
The use of drugs and other intoxicating 

substance by workers on site has always 

been a widespread issue in the 

construction industry with considerable 

cost implication (Anisha and Lee, 2020). 

On-site CWC generation by AASA was 

assessed with the objective of determining 

each AASA trade’s contribution to on-

sites CW cost generation. The overall 

results revealed that carpenters had the 

highest CWC value (N524,250.00) 

representing 36.99%, followed by masons 

with 30.97%. Tilers generated the least 

CWC (N69,200.00) representing 9.83% of 

the total CWC from both states. The 

negative implications of illicit drugs are in 

terms of health risk and low productivity 

and also impairs concentration ability, 

problem-solving ability, decision-making 

ability, and the ability to get work done 

(Oraegbune et al., 2017) and unregulated, 

harmful consumption of this substance by 

workers impact negatively on workplace 

safety (Lawani et al., 2020). Anisha and 

Lee (2020) asserted that labourers 

working under the influence of 

intoxicating substance are harmful to 

construction business in terms of possible 

economic losses caused by an accident. 

Alcohol, substance, and drug abuse are 

human behavioural factors that impact 

project performance on construction sites. 

The findings relate with the conclusions of 

the research conducted by Sustainable 

Built Environment National Research 

Centre (SBEnrc, 2012) that alcohol and 

other drug consumption has a potential 

impact on safety and performance in 

workplace in the construction industry. 

Bethany (2015) submitted that they are 

linked with erratic work patterns, poor 

work performance, and reduced 

productivity. The total CWC from 

Adamawa and Taraba is N1,417,150.00. 

This is a considerable amount of cost 

resulting from AASA, which could be just 

enough to construct a single self-

contained shelter. It could also be the cost 

to be saved or cost of extra building 

materials to be purchased as an outcome 

of waste produced on the sites, as 

observed by Teo et al. (2009) that extra 

construction materials are usually 

purchased due to material wastage. If this 

waste is not recycled, they could turn out 

to cause huge pollution to the 

environment. 

The results revealed that counts of 

AASA cases do not depend on the sites 

and trades. While the cost estimate of CW 

generated by AASA is not significantly 

different across sites, it is significantly 

different across businesses (trades), with 

carpenters having the highest. This study 

further revealed that substance abuse costs 

so much for the project managers and 

clients. Hence, activities of AASA need 

close supervision and control, giving 

attention to all trades on construction sites.  

 

Conclusion 
The implication for the study is that 

substance abuse costs so much in terms of 

CW and that this waste does not depend 

on trades nor sites. The study offered 

insight on estimation of AASA on-site and 

CWC generation by trades. It is 

recommended that site managers and 

contractors should educate their workers 

on the cost repercussions of substance 

abuse on construction waste like financial 

waste, poor and more rework 
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