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Abstract: 

Lean construction techniques have been known globally as production system 

with a high capacity of waste minimisation. However, previous studies revealed 

a sub-optimal understanding of the construction professionals on the relevant 

lean techniques for building material waste minimisation in Nigeria. Thus, this 

paper assessed lean techniques for material waste minimisation in building 

projects in Abuja, Nigeria. The study adopted a survey design approach using 

quantitative data. Data was purposively collected using well-structured 

questionnaire administered to 320 construction practitioners (project 

managers, contractors, heads of waste management departments, and 

consultants) of 80-active building construction sites that are practicing lean 

within Abuja. A total of 189 questionnaires were retrieved from the 320 

distributed. The collected data was analysed using frequencies, percentages 

and Relative Importance Index (RII). The study revealed that the lean 

techniques relevant to the pre-construction stage of building projects are: 

visual management; waste disposal management; and space utilisation 

management, with average RII values of 0.78. The research also found that the 

most important lean techniques relevant to the construction stage of building 

materials waste minimisation are: optimise value/value identification, good 

supply chain management, and visual management. Based on these findings it 

can be concluded that the lean techniques advanced in this paper are relevant 

in building material waste minimisation. Adoption and implementation of the 

lean techniques would translate into a drastic reduction in the quantity of 

material waste generation in building construction projects in Nigeria. 
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INTRODUCTION 

The construction industry plays an indispensable role in any nation’s economic 

growth by contributing to the national Gross Domestic Product (GDP) (Saidu 

and Shakantu, 2017)). But the industry is considered as a polluter of the 

environment, since construction activities contribute to environmental 

degradation through resource depletion, air pollution, and generation of material 

waste (Umar, 2019).  

Construction material waste is a global problem as highlighted by Saidu and 

Shakantu (2017) that 10-15% of materials delivered to construction sites in the 

United Kingdom (UK) end up as waste; the United States (US) generates 164m 

tonnes of construction waste annually; and China alone generates 30% of the 

world’s municipal solid waste, with its Construction and Demolition (C&D) 

waste representing 40% of the country’s municipal solid waste  

In Nigeria, the problem of material waste remains unresolved and requiring 

urgent attention in the construction industry. This problem as concluded by 

Saidu and Shakantu (2017) and confirmed by Umar (2019) revealed that the 

amount of materials used significantly predicts the quantity of material waste in 

building projects in Nigeria. Thus, for every 100 houses built in Nigeria, there 

is sufficient waste material to build another 10 houses (Ameh and Itodo, 2013). 

Showing that 10% of materials delivered to building construction sites end up 

as waste (Osmani, 2011; Saidu, 2016). Hence, Babatunde (2012) emphasised 

that the problem of construction material waste is well known in Nigeria, but 

seems not to be given the recognised attention it deserves and thus, building 

construction sector is often classified at the bottom of the ranking of reports 

regarding the efficiency of the production management techniques (Bajjou e t 

al., 2019). 

The lean construction concept has been viewed to have more impact in materials 

waste management than other alternatives which focus on individual process 

and productivity improvements (Anvari et al., 2011; Ogunbiyi, 2013). Lean 

production philosophy which was developed by the Toyota production system 

has been successful in achieving maximum profits and value for money to 

customers (More et al., 2016). Adoption of the lean technique in the 
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construction industry became necessary because of the needs to meeting project 

objectives (cost, quality and timely completion); the need to reduce uncertainty 

and waste in the production process, by adding value to construction activities; 

and the need of meeting clients’ needs (Sorooshian, 2014; Arditi, 2016; Ansah, 

2016; Kokate and Darade, 2018).  

Studies have revealed that the lean approach has made a tremendous 

achievement in construction project performance of developed nations (USA, 

the UK, Demark, Australia, and so forth) and some developing nations (Brazil, 

China, among others) (Ballard and Howell, 2003). Lean construction 

philosophy considers construction materials waste as potential threat that 

hinders flow of value to the client which must be eliminated (Maru, 2015). 

Ansah (2016) therefore, concludes that material waste generation on 

construction sites can be eliminated/minimised by applying lean construction 

techniques in material waste management process of building projects. 

The problem materials waste could be linked to the slowness of the construction 

sector in adapting modern techniques, like the lean thinking for waste 

minimisation in construction projects (Maru, 2015; Saidu and Shakantu, 2017); 

and little understanding of the lean techniques and its benefits in material waste 

minimisation (Adamu and Abdulhamid, 2017). 

Previous studies on lean applications in construction are mostly foreign based 

and did not provide clear indication or worked specifically on lean techniques 

as they affect material waste minimisation in building projects precisely in 

Abuja, Nigeria. The research is significant to building construction 

professionals, and policy makers, and the Nigerian construction sector, 

particularly building construction firms on the application of the lean principles 

for waste minimisation practices. 

It is against these backdrops that this study assesses the lean techniques 

application at stages of material waste minimisation in building construction 

projects in Abuja, with a view to kerbing the endemic problems of material 

waste in building construction projects in Nigeria. 

 

LEAN TECHNIQUES RELEVANT TO BUILDING CONSTRUCTION 

PROJECTS  

Bashir (2013) asserts that lean construction techniques are the different features 

or practices adopted in applying a Lean construction tool. In other words, Lean 
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techniques are subsets of lean construction tools. A Lean construction tool 

comprise of one, two or more Lean techniques.  

 

Last planner system  

Last Planner System (LPS) aims to change the focus of control from the workers 

to the flow of work better assignments to direct works through continuous 

learning and corrective action, and to cause the work to flow across production 

units in the best achievable sequence of rate (Aziz and Hafez, 2013). The 

Percent Plan Completed (PPC) is a measurement metric of the LPS showing the 

effectiveness of the production planning and the workflow reliability across the 

activities (Forbes and Ahmed, 2011). The PPC is also calculated as the number 

of planned activities that are accomplished divided by the total number of 

planned activities (Bashir, 2013). The production planning is said to be reliable 

when there is a positive (upward) slope between two PPC values. One of the 

main advantages of the Last Planner System is that it replaces optimistic 

planning with realistic planning by assessing the last planners’ performance 

based on their ability to achieve their commitments (Song et al., 2008).  

 

5S Work organisation  

The five Ss according to O'Connor and Swain (2013) is classified as follows:  

i. Seiri (Sort): Sorting of things should be done on the basis of its 

frequency of use; consequently, allow easy access to regularly used 

things. 

ii. Seiton (Set/Straighten): Motion required for finding or obtaining an 

object should be minimised to reduce the waste, by providing easy 

access to required items. 

iii. Seiso (Shine): A clean and tidy environment and machines will increase 

the satisfaction level of the workers, while decreasing waste due to a 

messy environment. 

iv. Seiketsu (Standardise): Standardised procedures should be easily 

understandable to implement the first 3 Ss all over the workplace. 

v. Shitsuke (Sustain): This process should be sustained through 

promotions, training, and control, and applied consistently in day-to-day 

activities. 
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The 5Ss are ideally suited for a construction site to create easy access to things 

throughout the site and to create a safer working environment, and 

consequently, higher morale and worker satisfaction will be achieved through a 

good working environment. 

 

Visual management (VM) 

All over an organisation, VM can be used to immediately communicate 

unambiguous happenings, so it can be quickly understood. Construction sites 

are utilising VM in various forms, for instance, on board signs for hazardous or 

dangerous situations, and color-coding of fire extinguishers and electrical 

wiring etc. A lean construction environment could also utilise the following 

(O'Connor and Swain, 2013). 

 

Just- In-Time (JIT) 

As an example, JIT could be used to manage the transfer of materials to the 

construction site, according to which materials are required on site for 

immediate use in the construction process, without than wasting time putting 

the materials in temporary storage in a laydown or staging area until they are 

later required on site. At each step during the process, the main aim of JIT is to 

deliver timely, accurate quantities of the correct material (Sarhan, 2013). The 

three elements of JIT are summarised people, plant and systems (Almeida, 

2002). 

 

Daily huddle meeting 

This planning change is implemented during the execution phase of the project 

by holding daily meetings to coordinate work activities. The huddle-up meeting 

is a great communication tool and can be used to address other project issues 

such as weather, environment, security, quality, or schedule. The huddle-up 

meeting provides a format to communicate coordination, quality, security, and 

schedule issues that must be addressed and, like safety, critical issues may 

require a work pause or stop work order until they are remedied; a warning may 

be issued for lesser events (Kumar and Rumasamy, 2013). 

 

RESEARCH METHODOLOGY 
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The study adopted a survey design approach using quantitative data. Survey 

design was deemed suitable for this study because the lean techniques 

considered are those identified from the literature to which their applicability in 

construction project is to be verified in this study. Data was collected through 

structured questionnaire administered to respondents within Abuja, the Federal 

Capital Territory (FCT) of Nigeria. Abuja was selected because is one of the 

epicentre of construction activities in Nigeria. The population consisted of 80 

active construction sites gotten from the Federation of Construction Industry 

(FOCI directory, 2018) that are practicing lean within Abuja.  The population 

of 80 active construction sites were broken into sample frame constituting one 

each of the following respondents: Project managers; contractors; heads of 

waste management departments; and consultants, making a total of 320 

respondents within the study area. These respondents were selected because 

they are the key players in applying the lean techniques on construction sites. 

The value of 320 gotten from sample frame was subjected to Krejcie and 

Morgan table for determining sample size at 5% limit of error and at 95% 

confidence level. The 320 was reduced to 175, which is the minimum sample 

size for this research. Therefore, a total of 189 questionnaires were retrieved out 

of the 320 distributed. 183 were found valid for the analysis, as five (5) were 

deemed invalid, because of poor responses. The 183 represents an effective 

response rate of 96.83% and this was considered suitable for analysis (Alreck 

and Settle, 1985). 

This study adopted purposive/judgemental sampling technique, in order to 

select only the construction project sites that have acquire experience in 

applying lean techniques in material waste minimisation on construction site. 

Thus, not all construction sites were visited. Hence, Blaikie (2010) noted that 

judgmental sampling is used for selecting some cases of a particular type in the 

population.  

A multi-choice type questionnaire was designed for this research. The 

questionnaire contains tables and check-boxes for easy selection of options by 

respondents. The questionnaires were structured in a manner that allows 

respondents to select from the answer choices provided. The questionnaire 

reflects the major areas of the study interest, thereby, providing information 

relevant to the study objectives and answering the research questions. The 
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questionnaire asked questions some on a 5-point Likert scale while some with 

4-points scales.  

The questionnaire was divided into two (2) main parts. Part A - is related to 

demographic information of the respondents and their companies. Part B- asked 

questions about lean techniques relevant to stages of materials waste 

minimisation in building project.  

Some of the questionnaires were collected same day of their administering, 

while others were collected from the respondents after some days. This is due 

to the level of engagement of most of the respondents who were too busy with 

site works to attend to the questionnaires immediately. In addition, the distances 

separating one construction sites to the other, contributed to the inability of the 

researcher to get all the questionnaires on same day. However, with a repeated 

visit and follow-up calls on the need for the questionnaires to be attended to, a 

good number of the respondents did give their responses and the questionnaires 

collected. In order to achieve the aim of this research, the descriptive method of 

analysing data was employed and this included the use of percentile, Mean Item 

Score (MIS), and Relative Importance Index (RII). Data processing was done 

with the aid of Statistical Package for the Social Sciences (SPSS 23) software 

version. 

 

RESULTS AND DISCUSSION 

This section presents and discusses the results of this study by linking the results 

to existing findings in the literature. 

 

Demographic information of the respondents 

Result in Table 1 shows that the most represented gender are the Males with 

76.50% while the Females represent 23.50%. A larger percent of the 

respondents have from 11 to 15 (48.09%) years of working experience. The 

average years of working experience is calculated at 12 years. This implies that 

these respondents have considerable numbers of years within the built 

environment, hence, should be able to give response to the research questions 

based on experience 

Academically, most of these respondents have Bachelor of Science/Technology 

degree (43.17%) and Higher National Diploma holders (26.78%) respectively. 
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These result implies that the respondents for this study are academic and 

professionally qualified to give answers to the questions of this research.  

The highest range of the contract sum handled by most of the respondents is 51-

100 Million (37.16%). This shows that most of the respondent have handled 

construction projects involving significant sums, hence their response to the 

research questions can be relied upon. 

The analysis also shows that 95.63% of the respondents had been involved in 

lean application in the building projects, while only 1.09% are not aware of it. 

It can therefore be deduced that the population for the study are well equipped 

academically and have the requisite experience to give reasonable insight on the 

subject of this study. 

 

Table 1: Demographic information of the respondents 

Category Classification Frequency Percentage 

Gender Male 140 76.50%  
Female 43 23.50%  
TOTAL 183 100.00% 

Years of experience 1 - 5 years 31 16.93%  
6 - 10 years 43 23.50%  
11 - 15 years 88 48.09%  
15 years and 

above 

21 11.48% 

 
TOTAL 183 100.00% 

Academic 

Qualification 

OND 13 7.10% 

 
HND 49 26.78%  
Bachelor Degree 79 43.17%  
Master degree 37 20.22%  
PhD 5 2.73%  
TOTAL 183 100.00% 

Highest range of 

contract  

1 – 10 Million 23 12.56% 

 11 – 50 Million 44 24.04% 

 51 – 100 Million 68 37.16% 
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 101 – 500 Million 28 15.300% 

 500 – 1 Billion 20 10.93% 

 TOTAL 183 100.00% 

Experience with lean 

construction 

Not aware of it at 

all 

2 1.09% 

 
Just aware of it 3 1.64% 

 Have been 

involved in its 

application 

175 95.63% 

  TOTAL 183 100.00% 

Source: Researcher's analysis (2019). 

 

Lean techniques relevant to pre-construction stage of materials waste 

minimisation in building projects 

Table 2 indicates that the major lean techniques relevant to planning phase of 

material waste minimisation by the respondents are: Total Quality 

Management; visual management; optimising value/value identification; waste 

disposal management; reducing process cycle time; and supply chain 

management, with RII values of 0.81, 0.81, and 0.80s respectively. This 

confirms the result of Small et al. (2011) and Marhani et al. (2012) that the most 

important lean techniques at the planning stage of construction process is the 

Total Quality Management.  

At design phase, from Table 2, the relevant lean techniques commonly applied 

in building construction projects by the respondents are: optimising work 

content; optimising product system; and defined work process, with RII values 

of 0.83, 0.82 and 0.80 respectively.  

This confirms the study of Adamu and Abdulhamid (2016), who established 

that before the implementation of lean, workers often stopped work due to lack 

of materials. This is due to wrong information on request for materials.  

Moreover, at the estimating stage of materials waste minimisation, the relevant 

lean techniques by the respondents are: value stream mapping and root cause 

analysis (Pareto, 5 why’s) each with RII values of 0.80.  However, training and 

development, error proofing and supplier involvement, were deemed to be the 

least techniques relevant in the estimating stage of building construction 

projects because they had RII of 0.60, 0.62 and 0.63 respectively. 
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On the overall, the lean techniques relevant to the pre-construction stage of 

building projects are: visual management; waste disposal management; space 

utilisation management were all ranked first with average RII values of 0.78. 

They were considered by the respondents as the key lean techniques at the 

preconstruction stage of building project. 

However, among the least ranked techniques at the overall pre-construction 

stage includes; organisational learning, organisational commitment, and 

training and development, each with RII of 0.64, 0.66 and 0.68 respectively. 

 

Table 2: Lean techniques relevant to the pre-construction stage of building 

project 

 Lean 

Principle/Techniqu

es 

Planning 

phase 

Design 

phase  

Estimatin

g phase 

Overall 

average 

A Customer Focus RII Rn

k 

RII Rn

k 

RII Rn

k 

RII Rnk

g 

AC1 Customer 

Relationship 

0.7

7 

8 0.7

1 

14 0.6

4 

27 0.7

1 

20 

AC2 Customer 

Involvement 

0.7

3 

29 0.6

8 

21 0.7

1 

15 0.7

1 

20 

AC3  Flexible resources 0.7

1 

37 0.6

2 

29 0.7

8 

4 0.7

1 

20 

AC4 Optimise 

value/value 

identification 

0.8

0 

3 0.6

3 

26 0.7

7 

6 0.7

3 

13 

B Continuous 

Improvement 

        

CI1 Metrics 

(Productivity, 

Quality, Safety) 

0.7

6 

9 0.5

3 

34 0.7

5 

11 0.6

8 

32 

CI2 Organisational 

learning 

0.7

5 

19 0.5

5 

33 0.6

3 

30 0.6

4 

38 

CI3 First run studies 0.7

5 

19 0.6

0 

31 0.6

8 

20 0.6

8 

32 
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CI4 Huddle meting 0.7

5 

19 0.7

8 

7 0.7

6 

6 0.7

6 

7 

C Supply of 

material 

        

S1 Supply Chain 

Management 

(SCM) 

0.8

0 

3 0.7

4 

11 0.7

6 

6 0.7

7 

4 

S2 Just in Time 0.7

5 

19 0.6

9 

20 0.6

9 

17 0.7

1 

20 

S3 Supply 

involvement 

0.7

3 

29 0.7

2 

14 0.6

2 

33 0.6

9 

28 

S4 Supplier 

development 

0.7

2 

34 0.7

2 

14 0.7

6 

6 0.7

3 

13 

D Waste 

Elimination 

        

WE

1 

Reduce process 

cycle time 

0.8

0 

3 0.7

1 

16 0.7

0 

16 0.7

4 

11 

WE

2 

Waste awareness 

and consciousness 

0.7

6 

9 0.7

3 

12 0.7

5 

11 0.7

5 

9 

WE

3 

Value stream 

mapping  

0.7

6 

9 0.7

3 

12 0.8

0 

1 0.7

7 

4 

WE

4 

Space utilisation 0.7

6 

9 0.7

8 

7 0.7

9 

3 0.7

8 

1 

WE

5 

Optimize Product 

system 

0.7

4 

25 0.8

2 

2 0.7

6 

6 0.7

7 

4 

WE

6 

Waste disposal 

management 

0.8

0 

3 0.7

9 

4 0.7

6 

6 0.7

8 

1 

E People 

Involvement 

        

PI1 Workforce/Worker

s involvement 

0.7

6 

9 0.7

8 

7 0.6

8 

20 0.7

4 

11 

PI2 Top management 

involvement 

0.7

3 

29 0.7

9 

4 0.6

8 

20 0.7

3 

13 

PI3 Training 

development 

0.7

3 

29 0.7

1 

16 0.6

0 

35 0.6

8 

32 
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PI4 Team Work 0.7

9 

6 0.7

0 

19 0.6

4 

27 0.7

1 

20 

PI5 Organizational 

commitment 

0.7

4 

25 0.5

9 

32 0.6

5 

26 0.6

6 

36 

F Planning & 

Scheduling 

        

PS1 Last Planner 

System 

0.7

6 

9 0.6

3 

26 0.6

8 

20 0.6

9 

28 

PS2 Percent Plan 

complete indicator 

0.7

5 

19 0.6

7 

25 0.6

8 

20 0.7

0 

26 

PS3 Collaborative 

planning 

0.7

4 

25 0.7

0 

19 0.6

7 

25 0.7

0 

26 

G Quality of 

material 

        

Q1 Total Quality 

Management 

(TQM) 

0.8

1 

1 0.7

1 

16 0.6

6 

25 0.7

3 

13 

Q2 Error proofing 

Poka-yoke 

0.7

6 

9 0.6

8 

21 0.6

2 

33 0.6

9 

28 

Q3 Response to defect  0.7

2 

34 0.6

8 

21 0.6

8 

19 0.6

9 

28 

Q4 Root cause 

analysis (Pareto, 5 

why’s) 

0.7

1 

37 0.6

3 

26 0.8

0 

1 0.7

1 

20 

Q5 Fail Safe for 

quality 

0.7

9 

6 0.6

7 

25 0.7

8 

4 0.7

5 

9 

H Standardisation 

of Processes 

        

ST1 Optimise work 

content 

0.7

6 

9 0.8

3 

1 0.6

9 

17 0.7

6 

7 

ST2 Defined work 

process  

0.7

6 

9 0.8

0 

3 0.6

4 

27 0.7

3 

13 

ST3 Takt time 0.7

4 

25 0.6

8 

21 0.7

4 

13 0.7

2 

18 
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I Transparency in 

Management 

        

T1 Visual 

Management 

0.8

1 

1 0.7

8 

7 0.7

4 

13 0.7

8 

1 

T2 Work place 

organization 

0.5

8 

38 0.7

1 

16 0.6

3 

30 0.6

4 

38 

T3 Building 

information 

Modelling (BIM) 

0.7

3 

29 0.7

9 

4 0.6

3 

30 0.7

2 

18 

      Source: Researcher’s Field Survey (2019). 

 

Lean techniques relevant to construction stages of material waste minimisation 

in building projects 

Table 3 indicates that the major lean techniques at material procurement phase 

are: ensuring Total Quality Management; supply chain management; optimising 

value/value identification, visual management, with RII values of 0.81, 0.80, 

and 0.80s respectively. 

Table 3 also reveals that, the most important lean techniques relevant to the 

construction stage of material waste minimisation are: Building Information 

Modelling; Total Quality Management; waste disposal management and supply 

chain management with RII values of 0.83, 0.81 and 0.80s respectively.  

The most ranked techniques for the site management phase of building 

construction projects are: Takt time; quick response to defect; waste awareness, 

and optimising value/value identification with RII of 0.89, 0.87 and 0.85 

respectively. 

The most important lean techniques relevant to the construction stage of 

building materials waste minimisation as shown in Table 4.3 are: optimise 

value/value identification, supply chain management, visual management and 

building information modelling with the most RII. 

These confirms the study of Small et al., 2011 who described how to incorporate 

the key concepts of lean techniques in the construction process and explains the 

interaction of key concepts in regards to the construction process. According to 

the study, pre-construction and construction stages are the best time to synergize 

the LC concepts. Both of these stages are crucial due to determination of 
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material, equipment and labour during pre-construction and elimination of 

construction waste during construction 

 

Table 3: Lean techniques relevant to the construction stage of building project 

 Lean 

Principle/Techniq

ues 

Material 

Procureme

nt 

Constructi

on 

Manageme

nt  

Site 

Manageme

nt  

Overall 

average 

A Customer Focus RII Rnk RII Rnk RII Rkn RI

I 

Rn

k 

AC

1 

Customer 

Relationship 

0.78     7 0.77 10 0.78 17 0.7

8 

10 

AC

2 

Customer 

Involvement 

0.72 33 0.72 32 0.66 33 0.7

0 

33 

AC

3  

Flexible 

Resources 

0.71 37 0.70 36 0.74 27 0.7

2 

32 

AC

4 

Optimise/ 

identification of 

value  

0.80 2 0.79 6 0.85 3 0.8

1 

1 

 B Continuous 

Improvement 

        

CI1 Metrics 

(Productivity and 

Quality) 

0.75 17 0.76 12 0.78 17 0.7

6 

17 

CI2 Organizational 

Learning 

0.74 23 0.74 23 0.75 26 0.7

4 

25 

CI3 First Run Studies 0.74 23 0.73 28 0.68 32 0.7

2 

32 

CI4 Huddle Meting 0.75 17 0.75 19 0.78 17 0.7

6 

17 

C Supply of 

material 

        

S1 Supply Chain 

Management  

0.80 2 0.80 3 0.84 6 0.8

1 

1 
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S2 Just in Time 0.75 17 0.74 23 0.79 13 0.7

6 

17 

S3 Supply 

Involvement 

0.73 29 0.73 28 0.76 24 0.7

4 

25 

S4 Supplier 

Development 

0.72 33 0.71 35 0.67 33 0.7

0 

33 

D Waste 

Elimination 

        

WE

1 

Reduce process 

cycle time 

0.79 5 0.79 6 0.76 24 0.7

8 

10 

WE

2 

Waste 

consciousness 

awareness  

0.76 11 0.76 12 0.85 3 0.7

9 

5 

WE

3 

Value stream 

mapping  

0.76 11 0.77 10 0.77 23 0.7

7 

13 

WE

4 

Space Utilization 0.75 17 0.75 19 0.81 9 0.7

7 

3 

WE

5 

Optimize Product 

system 

0.74 23 0.74 23 0.69 31 0.7

3 

31 

WE

6 

Waste disposal 

management 

0.79 5 0.80 3 0.78 17 0.7

9 

5 

E People 

Involvement 

        

PI1 Workforce/Work

ers involvement 

0.76 11 0.76 12 0.84 6 0.7

9 

5 

PI2 Top management 

involvement 

0.74 23 0.73 28 0.78 17 0.7

5 

23 

PI3 Training 

development 

0.73 29 0.73 28 0.78 17 0.7

4 

25 

PI4 Team Work 0.78 7 0.78 8 0.70 31 0.7

5 

23 

PI5 Organizational 

commitment 

0.73 29 0.72 32 0.78 17 0.7

4 

25 

F Planning & 

Scheduling 
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PS1 Last Planner 

System 

0.76 11 0.76 12 0.85 3 0.7

9 

5 

PS2 Percent Plan 

complete 

indicator  

0.75 17 0.75 19 0.82 8 0.7

7 

14 

PS3 Collaborative 

planning 

0.74 23 0.75 19 0.80 10 0.7

6 

17 

G Quality of 

material 

        

Q1 Total Quality 

Management  

0.81 1 0.81 2 0.72 29 0.7

8 

10 

Q2 Error proofing 

Poka-yoke 

0.76 11 0.76 12 0.79 13 0.7

7 

13 

Q3 Response to 

defect  

0.72 33 0.72 32 0.87 2 0.7

7 

13 

Q4 Root cause 

analysis (Pareto, 

5 why’s) 

0.72 33 0.70 36 0.80 10 0.7

4 

25 

Q5 Fail Safe for 

quality 

0.78 7 0.78 8 0.81 9 0.7

9 

5 

H Standardization 

of Processes 

        

ST1 Optimize work 

content 

0.76 11 0.76 12 0.71 30 0.7

4 

25 

ST2 Defined work 

process  

0.75 17 0.76 12 0.79 13 0.7

6 

17 

ST3 Takt time 0.73 29 0.74 23 0.89 1 0.7

9 

5 

ST4 Work sequences 0.74 23 0.74 23 0.80 10 0.7

6 

17 

I Transparency in 

Management 

        

T1 Visual 

Management 

0.80 2 0.80 3 0.79 13 0.8

0 

3 
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T2 Work place 

organization 

0.63 38 0.61 37 0.67 32 0.6

3 

35 

T3 Building 

information 

Modelling 

0.77 10 0.83 1 0.79 13 0.8

0 

3 

    Source: Researcher’s Field Survey (2019). 

 

CONCLUSION AND RECOMMENDATIONS 

Lean construction techniques have been known globally as production system 

with a high capacity of waste minimisation. However, previous studies revealed 

a sub-optimal understanding of the construction professionals on the relevant 

lean techniques for building material waste minimisation in Nigeria. Thus, this 

paper assessed lean techniques for material waste minimisation in building 

projects in Abuja, Nigeria. The study concludes that the major lean techniques 

relevant to the planning phase of material waste minimisation are: Total Quality 

Management; visual management; optimising value/value identification; waste 

disposal management; reducing process cycle time; and adoption of good 

supply chain management. At design phase, the relevant lean techniques 

commonly applied in building construction projects are: optimising work 

content; optimising product system; and defined work process. At the 

estimating phase of materials waste minimisation, the relevant lean techniques 

are: value stream mapping and root cause analysis (Pareto, 5 why’s). However, 

training and development, error proofing and supplier involvement, were 

deemed to be the least techniques relevant in the estimating stage of building 

construction projects. The study concludes that the major lean techniques at 

material procurement phase are: ensuring Total Quality Management; supply 

chain management; optimising value/value identification, visual management. 

The most important lean techniques relevant to the construction stage of 

material waste minimisation are: Building Information Modelling; Total 

Quality Management; waste disposal management and supply chain 

management. At the site management phase of building construction projects 

are: Takt time; quick response to defect; waste awareness, and optimising 

value/value identification. On the overall, the most important lean techniques 

relevant to the construction stage of building materials waste minimisation are: 
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optimise value/value identification, supply chain management, visual 

management and building information modelling.  

Based on this conclusion, it can be recommended that effective application of 

these lean techniques would translate into a drastic reduction in the quantity of 

material waste generation in building construction projects in Nigeria. 
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