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 The current demand for building and infrastructure projects in the construction industry resulted in a 
tremendous amount of construction waste 
from the industrial and construction to satisfy the demands 
depletion of global resources and environment entirely 
diversify its conventional methods of functioning towards a sustainable environment and improving people’s 
quality of life. 
 Lean Construction (LC) is therefore proposed overcoming the issue addressed. Fundamentally, LC is a 
concurrent and continuous improvement in the construction processes to fulfil client’s needs 
mechanism, which is ultimately aimed to minimise construction waste 
cost and cycle time [8]. Besides, LC is also competent in increasingly the productivity and se
health and safety environment [9]. 
 This paper is delivered a research methodology to be adopted in an ongoing research, which is intended to 
study the execution of LC in the Malaysian construction industry. Subsequently of this ongoing research, a 
proposed framework for LC tools strategies for Malaysian cont
contractors. The proposed framework will improve the contractors’ practices and work done in realising a 
construction project and perspective on LC mechanism, which will enhance the value and productivity of 
construction products. 
 
2.0 Methodology 
 This paper attempted to deliver the access significant information concerning the LC tools strategies in the 
construction industry. It discusses the research methodology to achieve the ongoing research objective
Research methodology engaged comprises numerous approaches such as surveys, case studies and interviews of 
selected construction projects and respondents
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A B S T R A C T  
This paper delivers research methodology adopted in an ongoing research, which is 
intended to study the execution of Lean Construction (LC) in the Malaysian 
construction industry. In conducting this research, mixed method approach is utilised to 
accomplish the objectives of this study. Questionnaire surveys are carried out to 
investigate the availability of LC tools and its execution in the construction industry. 
Semi-structured interviews and case studies are conducted to get in
on the LC tools and its implications towards reducing construction waste. Finally, a 
focus group is performed to validate the LC framework. The expected outcome of this 
research is a proposed framework for LC tools strategies recommended for Malaysian 
context that can be used by the contractors. The proposed framework will improve the 
contractors’ practices and work done in realising a construction project and perspective 
on LC mechanism, which will enhance the value and productivity of the construction 
products.  
 
 

© 2015 AENSI Publisher All rights reserved
Mohd Arif Marhani, Nor Azmi Ahmad Bari, Khairani Ahmad and Aini Jaapar., Lean Construction Tools Strategies 

in Construction Projects: Research Methodology. Adv. Environ. Biol., 9(27), 424-428, 2015 

INTRODUCTION 

The current demand for building and infrastructure projects in the construction industry resulted in a 
tremendous amount of construction waste [1]. In Malaysia, a 28.34% of construction waste is being generated 
from the industrial and construction to satisfy the demands [2], [3]. Concurrently, this issue affected
depletion of global resources and environment entirely [4]. Hence, the construction industry must inevitably 
diversify its conventional methods of functioning towards a sustainable environment and improving people’s 

therefore proposed overcoming the issue addressed. Fundamentally, LC is a 
concurrent and continuous improvement in the construction processes to fulfil client’s needs 
mechanism, which is ultimately aimed to minimise construction waste [7], is capable of reducing the overall 

. Besides, LC is also competent in increasingly the productivity and se

vered a research methodology to be adopted in an ongoing research, which is intended to 
study the execution of LC in the Malaysian construction industry. Subsequently of this ongoing research, a 
proposed framework for LC tools strategies for Malaysian context will be recommended that can be used by the 
contractors. The proposed framework will improve the contractors’ practices and work done in realising a 
construction project and perspective on LC mechanism, which will enhance the value and productivity of 

This paper attempted to deliver the access significant information concerning the LC tools strategies in the 
construction industry. It discusses the research methodology to achieve the ongoing research objective
Research methodology engaged comprises numerous approaches such as surveys, case studies and interviews of 
selected construction projects and respondents. 
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3.0 A Review Of Research Methodology In Lc Studies: 
 From the review of past researchers in LC indicates that most studies have adopted qualitative approach 
[10]–[32], which is based on an identified group and or case study to acquire a deeper understanding of LC 
practices. Meanwhile, few researchers took the quantitative approach [33]–[36], which is based on population 
and sampling to allow for an easier answer and analysis. Furthermore, past researchers also have reviewed the 
trends of LC from previously published literature [37]–[51] and least have adopted the mixed methods approach 
[52]–[54]. Besides, Table 1 represents the research methods adopted by the researchers, and a case study is a 
widely used method of collecting data comparing to the other research methods (refer Table 1). 
 
Table 1:Research Methods Based on Previous Studies. 

Research Methods Authors 
Experiment Pedersen (2010); Shewchuk and Guo (2012) 

Survey 
Al-Aomar (2012); Koranda et al. (2012); Matias and Cachadinha (2010); Pedersen (2010); Sarhan 

and Fox (2012) 

Case study 

Adamu and Abdul Hamid (2012); Azevedo et al. (2010); Erikshammar et al. (2010); Gannon et al. 
(2012); Hamdi and Leite (2012); Ikuma et al. (2010); Kalsaas (2010); Kim and Bae (2010); 

Lajevardi et al. (2011); Lee et al. (2012); Lindhard and Wandahl (2013); Nahmens and Ikuma 
(2011); Nahmens and Mullens (2011); Peng and Pheng (2011); Song and Liang (2011); Valente et 

al. 2012; Yu et al. (2013) 
Action research Eriksson (2010); Jang et al. (2011) 

Interview 
Demir et al. (2012); Herrala et al. (2012); Koranda et al. (2012); Olsen and Ralston (2013); 

Pedersen (2010); Skinnarland (2012) 

 
Discussion: 
 According to Reiter, Stewart and Bruce [55], the research questions, the current body of knowledge in the 
area studied and the access data to the researcher is the key essential in determining any research method. The 
authors believe that no matter what method had been chosen, it should be suitable to achieve the aim and the 
objectives of the research study. 
 The research strategy for this ongoing research is to overcome the issue of construction waste. By reducing 
or eliminating the construction waste, it will enhance the value and productivity of the construction products.  
 In the design of this ongoing research, the authors believe that both quantitative and qualitative methods 
will make significant contributions to the development of new knowledge of LC. Quantitative method is 
employed in a measurement of a rating scale to analyse the trends of LC development amongst the construction 
companies in Malaysia. Furthermore, a qualitative method is used to investigate the availability of LC tools, its 
implementation and its impact in reducing construction waste as these can be of a subjective nature. 
Quantitative method is efficient, but a qualitative method may be required where information cannot be 
obtained efficiently by quantitative methods, and are thus complementary. Hence for this research a combined 
quantitative and qualitative approach is justifiable.  
 Firstly, an extensive literature review is carried out in the background of the research to appreciate clearly 
the topic selected(refer Figure 1). The data are gathered from the published or unpublished works, conference 
proceedings and journals by using keywords LC, implementation, framework or guidelines and tools. The 
expected findings are the issues, trends and gaps in the LC application in the construction industry. 
 Three phases have been designed to ease the research flow. As a preliminary, the surveyis conducted 
mainly to determine the contractors who executed the LC in their projects. Based on a stratified random 
sampling design [56], targeted respondents are registered G7 contractors under the Construction Industry 
Development Board Malaysia. The expected findings are the availability of LC tools and its implementation in 
the construction industry. 
 Case studies are carried out to get in-depth information of implemented tools and the implications of LC 
tools execution. Interview sessions and documents review are also being made to support the case studies. 
Targeted respondents are selected contractors who participated in the surveys. The expected findings are the in-
depth information on tools and the implications of LC tools that will formulate the LC framework. 
 Finally, a focus group is carried out to validate the LC framework. Targeted respondent for expert panels is 
academicians and contractors. The expected outcome of this research is the framework for LC tools strategies 
that suitable for Malaysian context that can be used by the contractors.  
  
Conclusion: 
 This paper has presented the appropriate methodology carried out for the realisation of the objectives of 
this ongoing research. Research strategies and sampling techniques have been submitted, and the adoption of 
every strategy and technique was adequately justified. Hence, this study adopted a pragmatic approach 
combining both quantitative and qualitative methods. This ongoing research is designed to find ways to improve 
project performance through the establishment of an LC tools framework for the Malaysian construction 
industry. 
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Fig. 1: Research methodology. 
 

ACKNOWLEDGEMENT 
 
 This research was supported by a grant from Fundamental Research Grant Scheme 
(FRGS/2/2014/SSI11/UiTM/0/02) funded by the Ministry of Education Malaysia and Universiti Teknologi 
MARA. 
 

REFERENCES 
 
[1] Lau,  H., A. Whyte and P. Law, 2008. “Composition and characteristics of construction waste generated by 

residential housing project,” Int. J. Environ. Res., 2(3): 261–268. 
[2] Begum, R.A., S.K. Satari and J.J. Pereira, 2010. “Waste generation and recycling: comparison of 

conventional and industrialized building systems,” Am. J. Environ. Sci., 6(4): 383–388. 
[3] Ping, T., A. Omran and A. Pakir, 2009. “Material waste in the Malaysian construction industry,” in 

itchannel.ro, 257–264. 
[4] Zainul Abidin, N., 2010. “Investigating the awareness and application of sustainable construction concept 

by Malaysian developers,” Habitat Int., 34(4): 421–426. 
[5] Yahya, M.A. and M.I. Mohamad, 2011. “Review on lean principles for rapid construction,” J. Teknol. 

(Sains Kejuruteraan), 54: 1–11. 
[6] Marhani, M.A., A. Jaapar and N.A.A. Bari, 2012. “Lean construction: towards enhancing sustainable 

construction in Malaysia,” Procedia - Soc. Behav. Sci., 68: 87–98. 
[7] Huovila, P. and L. Koskela, 1998. “Contribution of the principles of lean construction to meet the 

challenges of sustainable development,” in Proceedings IGLC ’98, Guaruja, Brazil. 
[8] Womack, J. and D. Jones, 2003. Lean thinking - banish waste and create wealth in your corporation. Free 

Press. 
[9] Jaapar, A., M.A. Marhani and N.A. Ahmad Bari, 2015. “Green lean construction tools framework for 

Malaysian construction industry,” Aust. J. Basic Appl. Sci., 9: 68–71. 
[10] Adamu, S. and R. Abdul Hamid, 2012. “Lean construction techniques implementation in Nigeria 

construction industry,” Can. J. Environ. Constr. …, 3(4): 186–193. 
[11] Azevedo, M., F. Nunes and J. Neto, 2010. “Analysis of strategic aspects in lean construction 

implementation,” in Proceedings IGLC-18, 386–395. 
[12] Demir, S., D. Bryde, D. Fearon and E. Ochieng, 2012. “Re-conceptualising agile for lean construction: the 

case for ‘agilean’ project management,” in Procs 28th Annual ARCOM Conference, 1013–1023. 
[13] Erikshammar, J., A. Björnfot and V. Gardelli, 2010. “The ambiguity of value,” in Proceedings of the 18th 

Annual Conference of the …, 46: 42–51. 
[14] Eriksson, P.E., 2010. “Improving construction supply chain collaboration and performance: a lean 

construction pilot project,” Supply Chain Manag. An Int. J., 15(5): 394–403. 
[15] Gannon, T., P. Feng and W. Sitzabee, 2012. “Reliable schedule forecasting in federal design-build facility 

procurement,” Lean Constr. J., 1–14. 
[16] Hamdi, O. and F. Leite, 2012. “BIM and lean interactions from the BIM capability maturity model 

perspective: a case study,” in … the Intnl Group for Lean Construction (IGLC-20), 512. 
[17] Herrala, M.E., A. Pekuri and A. Aapaoja, 2012. “How do you understand lean?,” in 20th Annual 

Conference of the International Group for Lean Construction. 



427                                                           Mohd Arif Marhani et al, 2015 
Advances in Environmental Biology, 9(27) December 2015, Pages: 424-428 

 

[18] Ikuma, L.H., I. Nahmens and J. James, 2010. “Use of safety and lean integrated kaizen to improve 
performance in modular homebuilding,” J. Constr. …, 551–560. 

[19] Jang, W.S., S. Choi, S. Han, K. Im and D. Jung, 2011. “Integrated framework for productivity 
improvement: action research approach with lean construction theory,” in Proceedings of the 28th ISARC, 
1134–1140. 

[20] Kalsaas, B., 2010. “Work-time waste in construction,” in Proceedings of the 18th Annual Conference of the 
…, 1: 1–12. 

[21] Kim, Y. and J. Bae, 2010. “Assessing the environmental impacts of a lean supply system: case study of 
high-rise condominium construction in Korea,” J. Archit. Eng., 144–150. 

[22] Lajevardi, A., I.R. Endut and S. Paydar, 2011. “Application of lean model to reduce waste of time in 
construction Case study of concreting task in Malaysia,” in IEEE Colloquium on Humanities, Science and 
Engineering, no. Chuser, 345–350. 

[23] Lee, H., I. Tommelein and G. Ballard, 2012. “Design of an infrastructure project using a point-based 
methodology,” J. Manag. …, 291–299. 

[24] Lindhard, S. and S. Wandahl, 2013. “Improving onsite scheduling: Looking into the limits of last planner 
system,” Built Hum. Environ. Rev., 6: 46–60. 

[25] Nahmens, I.  and L.H. Ikuma, 2011. “Effects of lean construction on sustainability of modular 
homebuilding,” J. Archit. Eng., 155–163. 

[26] Nahmens, I. and M. Mullens, 2011. “Lean homebuilding: lessons learned from a precast concrete 
panelizer,” J. Archit. Eng., 155–161. 

[27] Olsen, D. and W. Ralston, 2013. “Utilizing prefabrication in lean construction: a reasoned decision or an 
educated guess?,” in 49th ASC Annual International Conference Proceedings. 

[28] Peng, W.  and L. Pheng, 2011. “Lean and green: emerging issues in the construction industry – a case 
study,” in 20-21 Sep 2011, EPPM, Singapore, 85–96. 

[29] Skinnarland, S., 2000. “Norwegian project managers and foremen’s experiences of collaborative planning,” 
in Proceedings of the 20th annual conference of the …, Ballard. 

[30] Song, L. and D. Liang, 2011. “Lean construction implementation and its implication on sustainability: a 
contractor’s case study,” Can. J. Civ. Eng., 38(3): 350–359. 

[31] Valente, C.P., M. de V Novaes, C.A.M. do A. Maurao and J. de P.B. Neto, 2012. “Lean monitoring and 
evaluation in a construction site: a proposal of lean audits,” in 20th Annual Conference of the International 
Group for Lean Construction. 

[32] Yu, H., M. Al-Hussein, S. Al-Jibouri and A. Telyas, 2013. “Lean transformation in a modular building 
company: a case for implementation,” J. Manag. …, 29: 103–111. 

[33] Al-Aomar, R., 2012. “Analysis of lean construction practices at Abu Dhabi construction industry,” Lean 
Constr. J., 105–121. 

[34] Sarhan, S. and A. Fox, 2012. “Trends and Challenges to the Development of a Lean Culture among UK 
Construction Organisations,” in 20th Annual Conference of the International Group for Lean Construction. 

[35] Matias, J. and N. Cachadinha, 2010. “Evaluating the potential benefits and challenges of lean construction 
adoption in the portuguese construction industry: a survey study,” in Proceedings of the 18th Annual 
Conference of the …,  285–295. 

[36] Shewchuk, J. and C. Guo, 2012. “Panel stacking, panel sequencing, and stack locating in residential 
construction: lean approach,” … Constr. Eng. Manag., 1006–1016. 

[37] Ahuja, R., 2013. “Sustainable construction: is lean green?,” in … of Sustainable Design, Engineering, and 
Construction, 903–911. 

[38] Bashir, A.M., S. Suresh, D.G. Proverbs and R. Gameson, 2010. “Barriers towards the sustainable 
implementation of lean construction in the United Kingdom construction organisations,” in ARCOM 
DOCTORAL …, no. Koskela 1992, 1–8. 

[39] Bashir, A.M., S. Suresh, D. Proverbs and R. Gameson, 2011. “A critical, theoretical, review of the impacts 
of lean construction tools in reducing accidents on the construction sites,” in 27th Annual ARCOM 
Conference, Bristol, UK, 249–258. 

[40] Harper, C. and R. Hazleton, 2014. “New engineer’s knowledge for success with subcontractors and trade 
partners,” Pract. Period. Struct. Des. …, 19(1): 15–19. 

[41] Jacobs, F., 2011. “Review of lean research studies and relationship to the Toyota production research 
framework,” in Proceedings of the 47th Association of Schools of. 

[42] Kalsaas, B. and T. Bølviken,  2010. “The flow of work in construction a conceptual discussion,” in 
Proceedings of the 18th Annual Conference of the …,  52–62. 

[43] Maia, S., M. Lima and J. Neto, 2011. “A systemic approach to the concept of value and its effects on lean 
construction,” in … Conference on Lean Construction. 

[44] Morrey, N., C. Pasquire and A. Dainty, 2010. “The impact of path dependencies on lean implementation 
within a construction company,” Lean Constr. J., 86–96. 



428                                                           Mohd Arif Marhani et al, 2015 
Advances in Environmental Biology, 9(27) December 2015, Pages: 424-428 

 

[45] Ogunbiyi, O., A. Oladapo and J. Goulding, 2012. “Lean procurement: the use of lean construction 
techniques in project value enhancement,” in International Conference Delivering Value To The 
Community, 143–149. 

[46] Ogunbiyi, O., A.A. Oladapo and J.S. Goulding, 2011. “Construction innovation: the implementation of lean 
construction towards sustainable innovation,” in … , Innovation and the Built …, 1–13. 

[47] Oskouie, P., D. Gerber, T. Alves and B. Becerik-Gerber, 2012. “Extending the interaction of building 
information modeling and lean construction,” in Proceedings for the 20th Annual Conference of the 
International Group for Lean Construction, 1-617. 

[48] Pavez, I. and V. González, 2012. “The social dynamic of improvement when using the last planner system: 
a theoretical approach,” in … of the 20th Annual Conference of the. 

[49] Qiu, X., 2011. “Uncertainty in project management based on lean construction implementation,” Adv. 
Mater. Res., 328–330: 194–198. 

[50] Rooke, J. and L. Koskela, 2012. “Developing production theory: what issues need to be taken into 
consideration?,” in Proceedings IGLC20. San Diego State University, …, 44: 1–12. 

[51] Salvatierra-Garrido, J., C. Pasquire and L. Miron, 2012. “Exploring value concept through the IGLC 
community: nineteen years of experience,” in … San Diego, CA, 18-20, 44-0. 

[52] Andersen, B., A. Belay and E. Seim, 2012. “Lean Construction Practices and its Effects: A Case Study at St 
Olav’s Integrated Hospital, Norway,” Lean Constr. J., 122–149. 

[53] Koranda, C., W.K. Chong, C. Kim, J.S. Chou and C. Kim, 2012. “An investigation of the applicability of 
sustainability and lean concepts to small construction projects,” KSCE J. Civ. Eng., 16(5): 699–707. 

[54] Pedersen, P., 2010. “Can NFC support virtual lean construction,” in Proceedings IGLC-18, 672–682. 
[55] Reiter, S., G. Stewart and C. Bruce, 2011. “A strategy for delayed research method selection: deciding 

between grounded theory and phenomenology,” Electron. J. Bus. Res. Methods, 9(2): 35–46. 
[56] Sekaran, U. and R. Bougie, 2009. Research Methods for Business A Skill Building Approach, Fifth. John 

Wiley & Sons.  
 


