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Abstract—It was established that Nigerian 
construction industry suffers frequent problems 
of cost and time overrun, low productivity, poor 
quality and safety which seriously affects 
customer satisfaction. The ugly performance of 
the industry was attributed to the waste 
generation and non-value adding activities in the 
project delivery process. Lean construction 
approach adoption has shown significant success 
in addressing these problems in some developed 
countries. Lean construction is yet to be adopted 
in most of the developing countries, as is still new 
concept developed from Toyota that addresses 
these problems. This research reviews literature 
on progress achieved using lean construction 
approach in developed nation toward improving 
project delivery, and compare with the problems 
that exist in the current traditional approach. After 
critical review it was established that based on 
theory of knowledge finding, adopting lean 
approach will definitely address the problems that 
exist in current traditional approach of project 
delivery in Nigeria. 

Keywords- Cost and time overrun, low 
productivity, poor quality and safety, project 
delivery 

I.  INTRODUCTION  

The construction industry was characterized as an 
industry progressing slowly, and suffers problems of 
cost and time overrun, poor quality and safety and low 
productivity which affect client's value and needs, (10, 
19). Lean construction approach was introduced to 
address these issues by (18). He divides construction 
activities into conversion and flows. Conversion 
activities aimed to provide satisfactory output and flow 
activities bind the conversion activities to give the 
required output at the project delivery process period. 
Conversion activities add value, so it must be efficient, 
and non-value adding activities need to be eliminated 
or minimized, (18). While the traditional approach of 
project delivery ignores flow and value creation 
activities, it merely focuses only on conversion 
activities. The traditional project delivery does not 
consider non-value adding activities as waste, such as 
material waste and delays during construction,  

transportation of materials, inspection and others, (2). 
Waste is also described as any human activities that 
observed resources and does not add any value to 
the end product, (34). The adoption of lean approach 
eliminates waste, that is providing more with less of 
everything, (34;15). A lot of researches revealed that 
flow process of construction contain considerable 
amount of waste, (30). It was established that flow 
process waste in construction constitute a certain 
percentage of construction cost. Findings revealed 
that, non-conformance to quality consume 12% of 
project cost, time expended on activities that do not 
add value covers 2/3 of total project time, poor 
management of material covers 10-12% of total labour 
cost, accidents due to lack safety amounts to 6% of 
total project cost, (20). The amount consume by flow 
waste in construction necessitate the adoption of lean 
construction approach in project delivery. 

This study viewed lean construction approach as a 
suitable for adoption in project delivery in Nigeria. A 
test is conducted to support its suitability in project 
delivery as discussed in the next section. 

II. SUITABILITY OF LEAN CONSTRUCTION 

APPROACH TEST 

It was affirmed that if an approach can be used to 
overcome weakness, the approach will be suitable for 
adoption, (7). Waste is considered as the greatest 
weakness in the construction industry, (32). It was 
declared that before the introduction of lean 
construction approach no effort for identification of 
flow waste was attempted by construction 
practitioners, (20). Therefore, as identified in the 
construction industry, waste is the greatest weakness; 
the most suitable option to overcome it is by adoption 
of lean construction approach. Many studies on 
adoption of lean approach have identified categories 
of flow waste in different stages of project delivery. 

Among the leading pioneers of lean concepts such as 
(31), identified seven different waste associated with 
flow waste. This includes waste generated due to 
defect, operation, transportation, waiting period, stock, 
over production, and the system itself.(20) also 
revealed waste that exist in the construction process 
includes; rework, omissions, safety cost, number of 
defects, design errors, and excess material 
consumption. It was also identified that waste exists in 



Journal of Multidisciplinary Engineering Science and Technology (JMEST) 

ISSN: 3159-0040 

Vol. 2 Issue 10, October - 2015 

www.jmest.org 

JMESTN42350849 2677 

work method, material handling, time utilization, 
labour, equipments and operational planning, (2). It 
was also revealed that inactivity and ineffective work 
result to waste of productive time, (30). (29) 
Synthesised these identified waste into three 
categories as outlined in table below: 

TABLE 1 IDENTIFIED WASTE AS SYNTHESIZED (29) 

Mentioned commonly 
Mentioned 

occasionally 
Unmentioned 

Waiting period 
 

Defects 
 

Excess material 
 

Design errors 
 

Transport/ Handling 
time 

 
Activity delay 

 
Operation waste 

 
Stock/Excessive 

space 
 

Rework 

Safety cost 
 

Over production 
 

Equipment waste 
 

Resting time 
 

Inventing work 
 

Need for 
clarification 

Pilferage 
 

Management 
time spend on 

fire fighting 

 

Many construction professionals are aware of the 
existence of these wastes, because they seem to be 
undetectable and intangible, and they possess 
significant amount of "temporal waste". To address 
the issue of flow waste by adopting a suitable 
approach requires identification of cause and source 
of the flow waste. Study on lean construction has 
established that flow waste are generated due to 
many reasons, the cause are categorized by (30) as 
follows: 

 

 

 

 

 

 

 

 

Figure 1 Causes of waste modified from (30) 

The As per result above all causes of waste will be 
effectively controlled with exception of external and 
environmental causes, (30). Another cause of waste 

was classified as unmeasured waste, uncontrolled 
and rigid process, hierarchical organization, material 
flow and complicated information, (18). Waste causes 
are also classified into sources, management, 
material and information. Based on this waste are 
generated from project definition to construction 
period. 

It was established that, all these flow waste exist in 
Nigerian construction industry, (5). It was also 
established that the current traditional project delivery 
approach has significant relationship to the industries 
poor performance, (1) ; (26).   

Based on the extant result of application of lean 
construction approach in some developed nation the 
following question emerged: 

What is the suitable approach that will address the 
current problems existing in the project delivery 
process in Nigeria? 

III. METHODOLOGY 

This research method adopts a literature review 
system to answer the research question based on 
general world view or knowledge enquiry, as an 
inductive reasoning method which initiate from 
particular facts in some individual cases that arrived to 
general conclusion, (23). 

IV. DISCUSSION 

It was established that Researchers continue to 
search for ways to improve on efficiency and 
effectiveness of project delivery process, so as 
eliminate waste and non-value adding activities (24). 
Lean construction approach has been proven to 
minimize, if not completely eliminate waste and non-
value adding activities. In early 1990 the construction 
research community started analysing the possibility 
of applying the principle of lean production to 
construction, the idea of understanding construction 
as production was introduced by (20). The significant 
contribution for formulation of theoretical foundation of 
lean construction was done by International Group for 
Lean Construction (IGLC), by abstracting and 
applying the core concept of lean production to the 
management of construction (27). The application of 
the lean construction approach in some developed 
countries and emerging economies has improved their 
project delivery process from planning to total 
completion of tasks in their construction industry. 

It was proven by extant research that the application 
of lean approach in Brazil, Finland, Japan and UK has 
improved the project delivery method of the 
construction industry, (12);(25); (8); (14). It also shows 
the reduction of direct cost, time in transportation and 
communication in Brazil and UK, (22, 28). It was 
affirmed by (13); (23); (17); (11), that the application of 
lean approach has Improved quality control and 

Causes 

Controllable Non 
controllable 

Management Conversion Flow 

Failure of 
External flow 
Environment
al causes Lack of 

Resources 
Lack of 
Information 

Wrong 
method 
Poor 
planning 
Poor 
quality 

Decision 
making 
Ineffective 
control 

Bad allocation 
Poor Distribution 
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minimization of risk in Korea. In Germany, UK and 
Singapore minimization of conflict that can 
dramatically change budget and schedule was 
witnessed after the adoption of lean, (4);(16). The lean 
construction application in Denmark Canada, Chile, 
USA and UK in housing construction has improved 
workers safety, customer satisfaction, increase value 
and reduce cost drastically, Reduction of cycle time, 
Reduction of expected total construction time and 
cost, Improved supply system, flow of construction 
process and minimize waste, Reduction in project 
duration and cost, improved communication flow, (9); 
(6); (3); (33); (35). Based on general world view or 
knowledge enquiry, the application of lean 
construction approach has addressed the problem of 
identified flow waste in project delivery process in the 
countries where they are applied. Therefore, it can 
equally be applied in the countries where their project 
delivery process still lags behind. 

V. CONCLUSION 

The study has considered lean construction approach 
as a suitable approach to address the problems of 
flow waste in project delivery process. In effort to 
transform Nigerian construction industry the study will 
further test the suitability and acceptability of the lean 
construction approach by identifying the flow waste 
that exists in the current project delivery process and 
their causes? A proposal for the application of the new 
approach will be studied using opinion survey based 
on judgmental sampling.  

REFERENCES 

 [1]  Abdulhameed, A. s., Bunggwon, H. D., & Y., 
Sheyin A. (2012). Construction Methodology in the 
Delivery of Building Project in Nigeria. Proceedings of 
42nd National Conference/ Annual General Meeting of 
Nigerian Institute of Building, 78-88.  

[2]  Alarcon, L. F. (1995) Training Field Personel 
to Identify waste and Improvement oppotunities in 
construction. In. L. F. Alarcon, ed Lean Construction. 
Rotterdam A. A. Balkema, 391-401..  

[3] Alarcon, L. F., Diethelm, S., Rojo, O., & 
Calderon, R. (2005). Assessing the Impact of 
Implementing Lean Construction Proceedings of the 
13 Annual Conference of the International Group for 
Lean Construction, Sidney Aus.  

[4] Andersen, B., Bolviken, T., Hege, S. D., & 
Sol, S. (2008). Approching Construction as a 
Logistical, Economical and Social Process. 
Proceedings of 16th Annual Conference of 
International Group for Lean Construction. 
Manchester, England.  

[5] Babatunde, S.O. (2012). Quantitative 
Assessment of Construction Material Wastage in the 
Nigerian Construction Industry Journal of Emerging 

Trends in Economics and Management Sciencies 
(JETEMS), 3(3), 238-241.  

[6] Bertelsen, S. (2002). Bridging the gap-
towards a Comprehensive Understanding of Lean 
Construction. Proceedings of 10th Annual Conference 
of International Group for Lean Construction. 
Gramado, Brazil.  

[7] Botten, N. and Sims, A. (2005) Bussiness 
Accounting Bussiness Strategy. Burlington: CIMA 
Publishing 

[8] Chan-Sun, Chin, & Russell, J. S. (2008). 
Improving Performance of Process Flow. Proceedings 
of 16th Annual Conference of International Group for 
Lean Construction. Manchester, England.  

[9] Conte, A. S. I. (2002). Lean Construction; 
From Theory to Practice. Proceedings of the 10 
Annual Conference of the International Group for 
Lean Construction, .  

[10] Egan, Sir Jone. (1998). Rethinking 
Construction: The Report of Construction Task Force. 
London UK: Department of Environment, Transport 
and Regions and HMSO. 

[11] Forbes, L., Ahmed, S, & Barcala, M. (2002). 
Adapting Lean Construction theory for Practical 
Application in Developing Countries. Proceedings of 
the first CIBW, 107.  

[12] Gehbauer, F. (2008). Lean Organisation: 
Exploring Extended Potentials of the Last Planner 
System Proceedings of 16th Annual Conference of 
International Group for Lean Construction. 
Manchester, England.  

[13] Hofacker, A., B. Fernandes D. O., M. D. 
Caarmo, D. F., R. Mendes, Jr., Santos, A., & Kirsch, 
J. (2008). Rapid Lean Construction Quality Rating 
Model (LCR). Proceedings of 16th Annual Conference 
of International Group for Lean Construction. .  

[14] Howell, G. A. (1999). What is Lean 
Construction? Proceedings of 7th Annual Conference 
of International Group for Lean Construction. 
University of California, Berkely, CA, USA.  

[15] Howell, G. A. (2000). White Paper for 
Berkeley/Stanford CE & M Workshop. Paper 
presented at the Proceedings of construction 
engineering and management workshop, Palo Alto CA 
Stanford University.  

[16] Johansen, E., & Walter, L. (2007). Lean 
Construction: Prospects for the German Construction 
Industry. Lean Construction Journal, 3.  

[17] Kim, Y., & Jang, J. (2005). Application of Last 
Planner to Heavy Civil Construction in Korea. 



Journal of Multidisciplinary Engineering Science and Technology (JMEST) 

ISSN: 3159-0040 

Vol. 2 Issue 10, October - 2015 

www.jmest.org 

JMESTN42350849 2679 

Proceedings of the 13 Annual Conference of the 
International Group for Lean Construction.  

[18] Koskela, L. and Leikas, J. (1994) Lean 
Manufacturing of Construction Components In. L. F. 
Alarcon, ed Lean Construction. Rotterdam A. A. 
Balkema, 263-271..  

[19] Latham, M. (1994) Costructing the Teem: 
Final Report of Government/Industry review of 
procurement and Contractual Arrangements in the UK 
construction Industry. London: HMSO. 

[20] Lauri, Koskela. (1992). Application of New 
Production Philosophy to Construction. CIFC Tech. 
Report No. 72, Centre for Integrated Facility 
Engineering, Stanford University, 4-50.  

[21] Lauri, Koskela. (1993). Lean Production in 
Construction. In. L. F. Alarcon, ed Lean Construction. 
Rotterdam A. A. Balkema, 263-271..  

[22] Lee, S. H., Diekmann, J. E., Songer, A. D., & 
Brown, H. (1999). Identifying Waste: application of 
construction process analysis. Proceedings of 7th 
Annual Conference of International Group for Lean 
Construction. , Brazil., 63-72.  

[23] Leong, M. S., & Tilley, P. (2008). Lean 
Strategy to Performance Measurement; Reducing 
Waste by measuring next custormer needs. 
Proceedings of 16th Annual Conference of 
International Group for Lean Construction. .  

[24] Mastroianni, R., & Abdelhamid, T. (2003). The 
Challenge: The Impetus for Change to Lean Project 
Delivery. Proceedings of the 11 Annual Conference of 
the International Group for Lean Construction, 418-
426.  

[25] Mossman, A. (2008). More than Materials: 
Managing What's needed to create value in 
construction. 2nd on European conference on 
Logistics.  

[26] Oyewobi, L. O, O Ganiyu, B., A Oke, A., W 
Ola-awo, A., & Shittu, A. (2011). Determinants of 
Unethical Performance in Nigerian Construction 
Industry. Journal of Sustainable Development, 4(4), 
175.  

[27] Paez, O., Salem, S., Solomon, J., & Genaidy, 
A. (1995). Moving from Lean Manufacturing to Lean 
Construction: Toward a Common Sociotechnological 
Framework." Human Factors and Ergonomics in 
Manufacturing,, 15(2), 233-245.  

[28] Santos, A., & Powel, J. (1999). Potential of 
Poka-Yoke device to reduce variability in construction. 
Proceedings of 7th Annual Conference of International 
Group for Lean Construction. , 51.  

[29] Senaratne, S. and Wijesiri, D. (2008) Lean 
Construction as Strategic option: testing its suitability 
and acceptabilty in Sri Lanka, Lean Construction 
Journal p 34-48 

[30] Serpell, A. Venturi, A. and Contreras, J. 
(1995) Charasterization of Waste in Building 
Construction Projects. In. L. F. Alarcon, ed Lean 
Construction. Rotterdam A. A. Balkema, 67-77..  

[31] Shingo, S. (1984) Srudy of Toyota Production 
System. Tokyo Japan Management Association 

[32] Skoyles, E. R. and Skoyles, J. R. (1987) 
Waste Prevention on site. London : Mitchell 
Publishing Co. Ltd 

 [33] Walsh, K. D., Sawhney, A., & Bashford, A. A. 
(2003). Cycle- time Contribution to hyper-
specialization and time gating strategies in U. S. 
residential construction. Proceedings of 11th Annual 
Conference of International Group for Lean 
Construction. Backsburg, VA, USA.  

[34] Womack, J.P., Jones, D.T., & Ross, D. 
(2003). Lean Thinking.  New York: Simon and 
Schuster.  

[35] Yu, H., Tweed, T., Al Hussain, M., & Nasseri, 
R. (2009). Development of Lean Model For House 
Construction using Value stream mapping. Journal of 
Construction Engineering and Mangement, 135, 782.  

 

 


